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PREFACE 

The  delay  in  the  issue  of  the  Second  Volume  of  the  System 
of  Medicine  is  due  to  the  late  appearance  of  the  Report  of  the 
Commission  on  Vaccination.  It  seemed  to  the  editor  and  publishers 
of  this  volume,  and  likewise  to  the  authors  of  the  three  sections 
on  Vaccination,  that  to  publish  these  sectious  without  the  advantage 
of  the  labours  of  the  Commissioner  would  be  a  worse  evil  than  the 
delay  of  some  mouths  in  issue. 

As  soon  as  the  Keport  of  the  Commission  was  published  the 
authors  of  the  correspomling  sections  in  this  volume  completed  their 
several  articles  in  as  short  a  time  as  the  difticulties  of  their  task 
would  permit.  I  owe  them  my  sincere  thanks  for  their  loyal 
industry. 

The  issue  meanwhile  of  the  volume  on  Gynaecology  testified,  I 
trust,  to  the  desire  of  the  editor  and  of  the  publishers  to  fulfil 
their  engagements  with  the  public  as  punctually  as  circumstances 
permitted. 

In  respect  of  the  future,  1  am  glad  to  be  able  to  say  that  the 
articles  to  appear  in  the  third  and  fourth  volumes  are  all  in  hand, 
and  most  of  them  are  printed. 
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I  have  again  to  express  my  thanks  to  Dr.  Kollestou  fur  his 
valuable  help  in  proof-i-eadiiig  and  in  many  other  ways ;  to  Dr. 
Mansoii  for  reading  the  proofs  of  Professor  Osier's  article  on 
Malaria ;  to  Ur.  Andrew  Davidson  for  the  same  kind  service  for  Dr. 
Ladeiir,  and  to  Mr.  Shipley  of  Christ's  College  for  tiual  revision  of 
some  details  of  zoology. 

The  attention  of  the  reader  is  directed  to  the  appendixes  on  the 
Serum  Diagnosis  of  Typhoid  Fever,  by  Dr.  Del^piiie ;  on  tlie  Serum 
cure  of  Plague,  by  Dr.  Payne ;  and  on  the  Bacteriology  of  Yellow 
Fever,  by  Dr.  Davidson. 

T.  C.  A. 
Oakbsidoc  1697. 
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Page  135,  SecL  iv.,  line  7, /or  "J.  of  Patbol."  read  "J.  of  Physiology." 
Page  503, /or  "(29)  Ama:)>ic  Dyaentery  "'  rettd  "(29)  Dysentery,"  and  "(44) 
Amojbic  Dysentery"  to  follow  "(43)  Blackwater  Fever." 
Page  503, /or  "(19)  Rubeola"  rearf  "(19)  Rubella." 


7n  order  to  avoid  frequent  interruption  of  the  text,  the  Editor  hai  only  inserted 
th€  nwmheri  indicative  of  iteint  in  the  lists  of  "  References  "  in  cases  of  emphasii, 
where  two  or  more  references  to  one  author  are  in  the  list,  where  an  author  is 
putted  from  a  work  published  vnder  another  name,  or  where  an  authoritative  state- 
ment is  made  without  mention  of  the  author's  name.  In  ordinary  case*  an  author's 
namx  it  a  su^icient  indication  of  the  correiponding  item  in  the  list. 
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iltlon.  —  Tiilwrctilosifi   U   a    chmtiio    iLVilo   diBc-asc,   produced   by 

biu:iliii!i  tuberculosis.  U  occurs  un  .1  iiiiLuiul  Oiscanu  in  hiiiumi  beJngi 
ami  siKiii!  of  lilt-  iKiiiH'Mtimh'd  iiriiriml.s  liiil,  no  fur  ns  ih  kimwii,  (Ukb  not 
occur  in  viWi  uniinala.  It  in  widi^ly  |m;Vide»t  in  lliu  luim.m  r-iv^  and  in 
cibttlib  Oaesevontb  uf  mankind  die  uf  t4i)juri.'iil<j»»,  nnd  the  jjrevalence 
ill  csitilft  m:iy  I"-'  fltjitftd  a»  varyinj;  from  10  lo  :I0  (ler  ctNit  «jf  all  cows. 

Bacillus  Tuberculosis  fKoch,  IS83J.-  The  tmcdlii^  uhjih  in  tlie  cause 
of  tuberculotiiii  is  a  {mrusitic,  and  nut  »  5  ipr-upliytic,  luicru-urguniMn.  In 
nature.  Bit  far  ad  i^  liiionn,  ii  gmwH  uiily  in  ttitt  budit-'s  ot  uniniulH  ulTucteil 
by  thf  d'ueojK.  OuUidu  the  Imdy  it  cnii  he  cuUivat<-d  in  »(jcciidly  pre- 
|«rt'd  mediii,  but  it  dues  nut  occtu'  iiuturAlly  in  aii>  particukr  boU  or 
tnetliuTO. 

It  cor»i5l4  of  slcndt'i-  roiK  varying  in  lenyLh  Wtweni  I'.i  nnd  Sfi  p. 
Tiiey  are  ofien  V>ent,  itiid  M-hen  long  may  preeonl  a  beaded  aiijxrarnncu. 
Tbi»  hRifleil  :t|ipi?.itratire  in  <lite  to  I.ltc  ]>r<!S4'nrr  fif  rlo.ir  areiLS  jii  the  ntd, 
wliiclt  «ei«  ut  first  considered  \>\  Ktjcli  Iti  he  njioiiiiL  T]jcrB  w,  hovrnvcr, 
no  e%-ideuce  that  Uiu  bacillus  furms  a|}or«s;  and  it  is  improbable  that  it 
does  so, 

HearJi&n  to  Stains. — The  bacillus)  beliaves  in  »  characterivtic  manner  to 
of  the  aniline  dyes,  and  is  thus  iliiitingui^iliiible  from  all  other  micrti- 
liitms  except  that  of  lepni-ty.  It  lakci  up  tli*"  sLiiii  oi  rurh^in  and  of 
g>'ntiiin  violet  when  tlie.se  tire  dissolved  in  un  alkaline  liiguid,  or  in  one 
i-<n)tainii)g  carlwlic  acid  or  aniline.  Tlie  colour  is  not  removed  by  mineral 
acids  up  to  2.^  per  cfnt  or  hy  atrohol.  The  rciuHt  conveident  method 
of  BUiuing  tubercle  bacilli,  whether  in  the  sputum  or  in  tissues,  is  to  use 
A  solution  of  fuchsin  dissolved  in  carbolic  acid,  ati  follows: — Fuclisin  1 
jn^mm*',  alcohol  10  cc.  .'»  p<>r  cent  ittfliition  of  rarbolit  arid  u]>  lo  100  c.c. 
The  preparation  is  stained  for  five  niintibcg  to  u  ipiaitcr  <>f  im  hour  in  this 
ititlution,  which  iit  irannpd  till  the  steam  rises,  and  is  then  placed  in  a  26 
\wr  cent  solution  of  sulphuric  arii)  until  it  is  decoturiiii;d.  As  a  nile 
ibis  takes  a  minut«  or  two,  but  no  linnu  cumos  to  the  preparaliun  if  it 
be  left  a  quarter  of  an  hour  in  the  acid.  It  is  then  well  washed  in  die 
tillwl  wat^r.  to  "tI  rid  of  the  exces-s  of  atitl,  and  »-■«  a  rule  it  takes  uii  a 
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faint  pink  tinge.  It  must  now  be  counter-stained,  preferaldy  liy  a  dilute 
solution  (1  to  2  per  cent)  of  methylene  blue.  Half  to  one  minute  is 
sufficient  for  tliis,  and  after  wasliing  in  water,  the  preparation  is  ready 
to  be  mounted.  Specimens  of  sputum  dried  on  a  cover-glass  may  lie 
stained  for  five  minutes  in  the  fuchsia  solution,  and  half  a  minute  in  the 
methylene  blue  solution,  and  mounted,  after  drying,  in  Canada  balsam,  or 
examined  in  water.  For  sections  of  tissues  it  is  best  to  stain  for  fifteen 
minutes  in  the  warm  fuchsin  solution,  after  sticking  the  preparation  on 
the  cover-glass  or  sliile.  After  counter- staining  with  methylene  blue 
the  section  is  to  be  dried  with  6ne  filler  paper,  waslied  rapidly  with 
alcohol,  clarified  with  xylol,  and  moimted  in  xylol  balsum.  By  this 
method  the  tubercle  bacilli  are  the  only  micro-organisms  stained  red,  the 
other  organisms  which  may  be  present  being  decolorised  by  the  acid. 
These,  as  well  as  the  ground  tissue  and  cells,  are  stained  blue  by  the 
methylene  blue. 

Gentian  violet  may  be  used  as  a  stain  for  the  tubercle  bacillus,  the 
specimen  being  fixed  with  iodine  solution  and  decolorised  witli  alcohol  ; 
bismarck  brown,  eosin,  or  vcsuviu  may  be  used  as  a  counter-stain.  This 
methoil  gives  very  good  results ;  but  the  other  is  more  generally  ser- 
viceable. 

Cultivation  of  the  Bacillus. — Tlie  bacillus  tuberculosis  grows  best  at  the 
temperature  of  tlie  body.  At  low  and  high  temperatures  its  growth  is 
impeded  or  completely  stoppi-d.  The  range  of  temperature  at  which  it 
will  grow  ia  between  28°  and  42°  C.  It  may  be  artificially  cultivated  by 
usinj,'  various  media.  Solidified  bloitd  serum  i-j  the  best  for  obtaining 
the  ImcilUis  from  the  tissues,  and  was  the  one  used  by  Kocli  in  his 
first  research.  When  the  surface  of  the  soiiililied  blood  serum  is 
inoculated  with  pure  tuberculous  material,  and  the  tubes  are  kept 
at  a  tetnperature  of  .18°  C,  no  growth  appears  as  a  rule  during  the 
first  week,  but  in  from  7  to  10  days  white  specks  are  seen  on  the  surface 
of  the  seiiim  which,  when  examined  under  the  microscope,  appear  as  dry 
Hiikes.  The  gnnvth  extends  in  a  circular  manner  from  tlie.-e  foci,  and 
the  older  growths,  while  still  remaining  dry,  become  crinkled  and  folded, 
presenting  a  very  characteristic  apj>e:irance.  The  growth  is  very  slow,  and 
it  may  be  weeks  before  it  covers  a  lai^e  area  of  surface. 

The  bacillus  may  also  be  grown  on  other  solid  media,  such  as  blood 
serum  containing  gelatine,  or  peptone-agar  containing  4  to  8  per  cent  of 
glycerine.  On  peptone-agar  without  glycerine  the  bacillus  does  not  grow, 
(jlycerine  not  only  aids  the  growth  in  solid  media,  but,  in  the  percentage 
above-mentioned,  stimulates  the  bacillus  to  grow  in  liquid  media,  as,  for 
example,  in  peptone-bouillon.  It  can  also  be  grown  on  potato  in  sealed 
tubes  (Pawlowsky).  Grown  on  solid  media  the  bacillus  is  apt  to  lose  its 
virulence.  In  liquid  media  containing  glycerine  the  virulence  may  be 
maintnined  for  a  somewhat  longer  time. 

Tlie  action  of  direct  sunlight  is  fatal  to  the  bacillus,  as  was  first 
shown  by  Koch.  This  has  been  confirmed  by  subsequent  observations. 
Oxygon  is  necessary  fur  the  growth  of  the  bacillus. 
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Clumual  ProiueU. —  But  little  w  known  of  t3ie  chcmifal  producis 
which  ure  proJiiced  Ity  the  Imcillus  tulterciiliMiB  in  its  growth,  Koch 
fie[)urale(l  a  sulwtaticn  callud  "  Luherculiii,"  which  han  a  sji«cific  acliuii. 
This  aubstancc,  which  has  not  hecn  ohtiiinoJ  in  a  puru  state,  is  iireiMircd 
by  growing  I  lip  bacilli  for  six  tu  eight  wewksinasliglitly  alknltDe  vcaJ  hrotb, 
cotiutiiiing  1  |nT  cent  of  [wiitntic  ami  4  to  .1  |M!r  «!nt  of  glycerim'.  Aflvr 
cnltix-atioii  the  lir|uid  is  cva|«oratcJ  to  a  icnth  of  its  bulk,  and  filtci-cd 
through  porcclsin  ;  this  filtrate  in  the  Iic]ui4l  which  is  called  tuberculin: 
it  contains  40  U*  fiO  jxir  ci'nl  of  glycerine,  which  k<ip])fl  it  nsejitir.  Hy 
U'lding  alcohol  the  active  principle  is  precipitaberl  in  an  impure  state. 
Tliis  ilifTers  from  most  of  tho  other  bacterial  prvilucts  in  resisting 
a  high  Cein[H:nitiire,  even  thts  Iniiliiig- point  of  ujitcr.  Thn  E|K:cilic 
action  of  mlwrculin  is  shown  in  the  fuct  that  it  proHnccs  a  great  rise 
of  temperature  in  men  and  anininU  the  sniiject  of  tuberculosis,  while 
aimilar  small  doses  injected  into  hetaltliy  imliviilnala  prodncH  na  rise  of 
temperature.  Tho  fever  ensues  from  6  to  l*.i  hours  after  the  injottion, 
an'l  lasu  a  varying  time— in  Bome  caacs  24  liours.  in  oihen*  48,  or  even 
longer.  It  may  produce  in  a  titbernilons  imlivi<lusl  nr  animal  (:rcat 
bwlily  depfesHion,  leading  to  collapse.  Il  «mr  intri«iuci--«l  in  a  oui-ative 
agent,  hilt  lis  use  is  now  limited  to  iho  diagnosis  of  tuhercnlosis  in  cuttle. 
Its  onntinued  injection  in  a  ca-te  of  Miherculosif^  leads  to  disseminatinn  of 
tlic  disease ;  so  that  whereas  at  first  the  tlisease  may  he  limited  lo  the 
lungs,  iiftfr  a  course  of  t^iWrculin  the  [witfGut  may  die  with  diBsemiiinled 
leaionfl  in  variona  or^jans  of  tin?  liody.  The  fame  observation  liiw  In'cn 
inadi^  in  wltle.  Tuberculin,  therefore,  is  a  specific  pn»ln(.t  of  the  bac)lhiJ!i. 
iuiumnch  a^  it  hn«  a  specific  action,  iianiely,  that  of  producing  fever,  and 
fH>  acting  on  the  local  processes  in  tuhemdons  indivfdnals  that  iha  disease 
becomBS  diiutemiuated. 

Of  the  chemical  products  which  thu  bacilluB  nctunlly  protluces  in 
the  body  practically  nothing  is  known.  There  may  he  a  itnhstatiee  or 
siibKtance*  |iri:Mlucing  cniteiition.  ami  there  niuKt  bu  a  chemical  body 
which  produce!*  the  fev.r  These,  however,  have  not  licen  igoUliil. 
Pniddcn  and  othi-rs  found  (hat  when  injected  iiilo  nn  animal  the  dead 
bacilli  pnxluced  loeid  iiiftiiminAUon  and  hypor|)1asia,  which  etnlod  in 
fibrosis.  There  was,  however,  no  Rpread  of  the  diwase,  This  effect  was 
a»cril)e<l  to  tbt-  prrsence  of  a  hypothetic  b<idy — protein — whit-h  h,ix  been 
Buppo«e<i  to  exist  in  the  bodifS  uuC  only  of  the  tuberculosis  bacillus,  hut 
of  other  micro-organisms, 

J'tjlJuJoyifid  EJfri-t  of  thr  Bafilhi*. — \Vhon  injected  into  nnimals  the 
bacillus  produces  lebiuiib,  and  the  disease  which  is  now  to  be  studied  as 
tubercula''i&  First  a  local  lesiun  is  produced,  atid  from  this  the  disease 
tprenda  to  thn  glands  and  organs  uf  the  body  {«ue  Piithology  nf  Tuber 
culosis,  p.  15),  This  ktatcment  applies  to  the  hai'ilhis  tuberculosis 
separated  from  the  lesions  of  tlie  disease  in  humon  beings  and  in  all 
affected  nnininU  except  bird«. 

AvlaD  Tuberculosis. — Tuberculosis  is  found  as  a  natural  disease  in 
(owl.*,  pheasants,  pigeons,  turkeys,  peiicocks,  imii  other  birds  which  arc 
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'*.v!*e  irt  oaptivity.  The  bacillus,  which  has  been  8t>parated  from  tlic 
U-«iv>ns  imhiiiOLHl,  differs  in  some  respects  from  that  found  in  cattle  nmt  in 
tmiuait  Ix'iiigs.  It  is  stained  in  the  same  manner  by  fuchsin,  and  may  I^e 
}*r\>wn  in  tlie  same  media  as  the  human  or  bovine  bacillus  tuberculosis; 
t>ui  it  ditTiTs  in  that  it  is  more  vigorous  and  resistant. 

Titis  bacillus  grows  luxuriantly  at  a  temperature  of  43°  C,  at 
which  the  human  and  bovine  bacillus  tuberculosis  will  not  grow.  The 
appearance  uf  the  cultures  is  also  different ;  instead  of  being  dry  and 
crinkled  they  are  moist  and  soft.  Tlie  results  of  inoculation  are  also 
dilferent :  in  guinea-pigs  ami  i-abbits  the  innculation  of  the  human 
bacillus  produces  a  spreading  disease,  whicli  eventually  invades  most  of 
thti  organs  of  the  body,  whereas  the  bacillus  of  avian  tuberculosis 
produces  in  the  guinea-pig  a  local  disease  wliich  does  not  Bpread  to 
tlie  ititernal  organ&  Dogs  are  immune  to  aviun  tulierculosis,  but  they 
can  be  infected  by  large  doses  of  liuman  and  bovine  tulierculosis :  on  the 
iither  hand,  the  hen  cannot  be  infected  with  linman  or  bovine  tuberculosis. 
Although  from  tlie^e  statements  it  would  appe:ir  that  avian  tuberculosis 
is  not  the  same  diseiiso  as  bovine  or  human  tuberculosis,  >et  there  are 
some  facts  which  show  that  it  is  a  modified  form  of  tliat  disease.  Thus, 
it  has  been  sliown  that  inoculation  of  human  tubercuhisis  into  fowls 
sometimes  succeeds,  and  whi-n  it  does,  re-inoculation  is  also  successful. 
Moreover,  wlien  a  slight  lesion  is  produced  in  cuinca-pi,as  by  the  inocula- 
tion of  avian  tuberculosis  material,  the  tran-'misaion  fr^m  guinea-pig  lo 
guinea-pig  results  in  the  typical  8prea<liiig  <lisease  wliicii  is  observed 
after  the  inoculation  of  human  tuberculosis  (Nocurd).  This,  perhaps, 
is  even  more  evident  in  rabbits  than  in  guinea-pigs. 

Lesions  produced  by  the  Bacillus  Tuberculosis. — Wherever  the 
bacillus  tuberculosis  grows  in  the  animal  body  it  produces  a  lesion  which 
has  certain  definite  characteristics  ;  and  it  is  necessary  to  study  this  lesion 
before  we  consider  the  distribution  of  the  disease  in  individual  cases 
of  tuberculosis,  or  its  spread.  The  lesion  consists  of  small  whitish 
nodules,  which  may  l)e  luore  or  less  numerous,  and  by  their  aggre- 
gation may  form  large  masses.  Kach  of  the  small  ])rimary  lesions 
is  called  a  granulation  or  a  miliary  tubercle.  Either  singly  or  fused  into 
masses  they  undergo  definite  changes  by  which  their  original  structure  is 
complete)}-  lost:  the  chief  of  these  is  cascaiion  or  necrosis — fatty 
degeneration  of  the  cells  forming  the  tubercle.  Tlie  caseated  matter  may 
soften  or  be  d i.'icharged,  or  may  calcify.  The  second  change  which  occurs 
in  the  tubercle  is  fibrosis,  which  is  frequently  associated  with  pigmentation. 
AH  these  changes  are  degenerative.  The  primary  lesion,  the  gray  granu- 
lation, is  composed  of  cells,  and  is  throughout  its  whole  extent  non- 
vascular; a  point  of  some  importance  in  the  explanation  of  the  degenerative 
changes  which  occur. 

Microscopical  Appearances. — Accot^ing  to  the  size  of  the  cells  which 
compose  the  gray  granulation  a  small-celled  and  a  large-celled  tubercular 
nodule  may  be  distinguisheil.  The  small-celled  granulation  consists  of 
mononucleated  cells,  derived  from  the  leucocytes  of  the  blood  and  lymph. 
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Tlio  liiigeivllod  tHlx'icie  ct^nsiuls  in  ihf  main  of  «>calle.d  t-pitlttlioiii  ci-]ljt — 
oclls  whicli  hio'c  s\  dftiiiitc  mitliiu",  iii«  loujjhly  ovoid,  and  aw  uftcii  wm- 
presseiL  Tliesc  ucll^,  especially  in  the  early  singes  of  the  fnrntution  of 
the  tiiWrctxbir  noilulv,  frc<iiieiitly  show  tiie  phcnnnifiion  of  kai*)r>-ii)itn»K, 
tlijl  is,  a  division  of  tlieir  nucleus  wivL  a  ^ULi-»hiv[>ecE  figiiie  at  each  end.' 
Karyo-miuisis  is  also  ohstrvol  in  the  cndotlielinl  Gi^lls  of  the  IjIooiI- 
wssvU.  Gintit  ctflU  :ire  preuent  both  iii  aniall-cfllcrf  fttid  Inr^e-cclhHj 
tuWrclc ;  tliey  v:tiy  iii  si^e,  and  |ii'e&i-iit  tbt;  oiiiumoii  cliiiractttrii>t]c  of 
a  lu)^  auinb«r  of  miclci  at  tlie  [>cri])hery.  'V\w  nuclei  arc  oval,  and 
Mituidly  are  nut  distribtiti-d  evenly  round  th?  peri[iheiT  of  the  cell.  In 
most  cases  tlioy  are  collected  to  one  eide,  and  they  are  not  Hnfre(|Ufn.tly 
two  r»iw8  di'ep.  Beiwoen  the  i>{iitliolioid  cells  ihere  is  soniLtirnt-sa  fine 
rcti<  iiliim,  as  ill  lyrri|>h(_>id  liuttu-,  and  iliciv  ii*  a.  M-roii»  or  tdirtiioti:*  i'xndM> 
tiou  fi-uDi  the  Iduod- vc&scls.  TIk-  luiinhei  of  sioall  oeil»  present  in  tho 
luWrciflar  iiodnio  vaiit'ii  :  ami,  atTonliiig  to  Ritinigurtcn,  the  tnigiHtion 
vi  leucucites  o=ciin»  enrliesL  whcu  iheri:'  hit*  \>wi\  an  iiijiiry  lo  Uio  tiesuc. 
'riify  collect  niuiid  tin;  periphery  of  the  mberde.  Buumgarieti  considera 
(aiii)  bis  view  hav-  l>c«ii  accepted  by  most  pathologists  including  the 
(•enuau  sclicwl)  that  the  lir>t  ehati{j;e  occiuriiiy  ici  the  (oini'iti'HJ  of  the 
gray  granulation  ie  the  prolirirmioii  of  the  ti\ed  lit^siie  eells,  furiniii<;  tho 
MMulled  epithelioid  itdls.  In  \\n^  hmg,  for  fX'arn|>l(-,  it  \%  the  colls  of 
the  lUveuU  u'bich  form  tlie  ttilj>iTcl« ;  in  the  liver  it  is  the  hejmtiv  eelU ; 
in  the  kidney  the  n'ltal  ct-dU;  and  ttm  luif^nttion  of  IciiL-ueiwii  is  a. 
sibbsidiary  phtmonunon  in  the  formation  uf  the  ntxlutc,  occurrin-;  utahiter 
|M!ri<xl.  This  vivw  is  cond»tted  by  Metsi.bi)il%(ifr.  ulio  considers  that  ilie 
Inhertular  no<lule  "is  comi>oHf<i  of  a  t'oItm-Lion  of  phii^ocy ti-a  nie6ode]*niic 
in  orijjin,  which  innve  touarda  thu  ii]>ot  where  the  bacilli  arc  situated,  and 
englobc  them."  Thus,  in  the  liver,  if  the  tnbcrcnjdr  nwdule  be  eotainiiied 
shorlly  aft^r  tta  foiTiiftion  in  px[H>iin]flnLiil  InlHTin'osis,  it  i»  fuiinil  thai 
the  <'i>itholiold  and  jfi:uit  oclls  arr  fnimeil  by  th*'  lar^n  inononiirli-ar 
leueovytes  and  cells  derived  from  tiie  vascnlar  endoiheliuni,  and  that  tho 
hfl]»itic  colU  take  no  part  in  the  fr)mialii>n  of  the  tiibi-rrk'.  lie  atntcA  tlio 
itanie  facta  with  pej;ard  to  the  lini}!^.  Tin-  luiicot-ytefi  wliirh  ;irr  present 
in  tho  tiibercuhu-  it'tinle  are  almnst  idl  mononnirlear.  I'olyniiclear 
leucocyte:^  are  ]i!e>en^  and  t^ke  into  their  .MdiitLaiice  tii)i»^ri-ie  )iaedli,  but. 
they  soon  die,  Iwing  eaten  by  the  niononnclear  phngocvtes  (uiaaophiiges). 
These  macn'plia^ci*  can  ilcsiroy  the  tnliircle  liin-iUi. 

Retrogressive  ChanKesor  the  Tuberculous  Le%\t>n,—('n$faHMt. — ^Tho 
first  and  chief  retro^re-sdve  chani^e  wlmlt  ■n.T;ni->  i.*  castration  ;  as  the 
tulxtrclit  is  a  non  va-^fuhir  roIle»?tiiiii  of  ccIIk,  and  li'nds  to  iiiute  with 
ainiilar  Uiliercten  in  the  nei;;h  hour  hood,  tluiH  forinin;^  a  lari^i-  non-vascular 
mo^i,  de.itb  of  the  parts  fFirthest  remov^-d  from  the  blood-vesstds  wnnld 
be  likely  to  occur,  aa  in  an  inrarct,  where  the  blrxHisiipply  to  a  |M)rtinct 
of  the  tii«iie  ha«  Ucn  cut  oft'  by  blocking  of  the  urierv  Mipiilyin};  it. 
It  is  also  quite  possible  that  caseation  is  a  ^pecilic  nction  of  thi;  bacillus 
tiiherculo^ig  itself.  U  may  be  that  a  chemical  Huli^T-rtncc  is  secreted  by 
the  bacillus  wliii.k  kills  the  cells;  in  any  ca»e  it  is  certain  that  many  of 
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tbc  culld  wliirli  cnnlniti  tiihtrcte  bacilli  iliu  nrid  bucome  completely 
tiogcnt-mtwl.  Thia  is  seen  evt-n  in  very  siimU  miliary  grarmlations. 
Accoriliiij'  1.»  Baunij^r-tcii,  the  (ioiiili  of  thii  leiicocyies  occurs  fitRt,  und  Llien 
that  of  the  e|iit)ielioi(l  cells  ;  vvhilo  ih*.-  i;iant  ctlU  an-  themselves  in  a  state 
of  ]>;irlial  tieLTtwis,  bo  ihut  tliey  ilo  iml  iitidergo  <liviaion  into  tlaiight^r 
Cf-IU,  aft  the  pn-Bciu^ti  of  ntimprotis  niicU-i  in  tlieir  diibstanoe  wuuld 
siiggesc.  Brtet^chnikotr  cnn-^^iclera  tiiab  the  greater  jArt  of  tlio  tubercle 
being  compcMed  of  leucocytes — that  is  to  wLy,  of  mesodeiinic  cells  — 
the  polyiiurleiir  leiienrytei^  nre  the  first  to  flic,  being  kitii-fl  by  the  luicilUifi 
atiil  ihen  «;it^ti  by  the  moiionnelejir  leiu-oryle.s,  wliicb  iti  thrir  turn  resiat 
the  action  of  the  biicilhui  for  a  Itinjjer  iieriwl,  hdiI  may  cventuully  either 
kill  ihf!  bncilhiH  or  be  killed  by  it. 

NficroBcopicjJ  ex.iiniiialion  shows  very  various  appnarsncei).  In  tliu 
early  aiages  of  the  death  of  iho  cell  the  protoplaeni  brcomea  gmtmlur  an«] 
fatty,  an.l  finally  breaks  down  ;  the  niudei  Uwe  their  oval  form,  becoming 
ehrivellcU  and  broken  up  into  irr<.'jfular  iiiai»ge«,  wliich  even  a  lung  tiiiin 
after  the  cell  has  disappr'^tvd  take  up  the  sljiins  of  logwood  itiiii  methylene 
blue.  Wlifi-e  a  iiiiml>er  of  celU  of  the  tuborcle  have  iindergune  casea- 
tion, foiTiiing  n  Duifts  of  perhaps  a  cjuartcr  uf  an  inch  in  diameter  in  the 
centre  of  tlio  coseated  area,  nostnicture  is  npjiarent ;  a  few  darkly-stained 
kpots  represent,  jMjrhapsi,  the  rrmaiii*  of  tin?  inulei,  and  the  tine  granules 
arc  chiefly  fatty  inniter.  Towanls  the  jioriphery  of  ihe  caaeated  pateb, 
however,  nuclei  are  seen,  which  present  a  shrivelled  ftp[icarancc,  and  are 
cuinmetK'ing  to  briMk  up  intu  Hniall  particles.  .Aroittrd  tbu  i'U«eated  ai'ea 
the  iippeaninecj*  vary  accortlin'j  to  the  gta^e  of  liie  tubercultisia.  There 
iM  more  or  lc<i»  fihrottia,  with  infiltrdtioa  by  leucocytes ;  and  there  may  be 
outlying  tubei"(;»lar  nodidcs  which  prvsent  the  aiiiicarances  previously 
described.  The  cft!«'ate<i  notliilua  by  joining  togL'ther  pnnliice  lai-ge  tuber 
culouB  masses,  e8|>«cia1ly  in  borine  tiiIn^rtidosis.  T\\a  noftening  of  the 
oaacateil  niiitter,  and  ita  ejtpuUion  tlirungli  the  bmncliial  tubea.  may 
result  in  the  forinutinn  of  a  cavity  in  the  lungs  ;  or  a  similar  procejis  in  a 
inticons  membrane  may  result  in  the  furmation  of  an  ulcer. 

Calcijieitlitm  is  a  retrograde  change  in  tha  tuliercle  which  occurs  after 
caseation.  Th«  actual  deposition  of  the  phnsphalo  of  lime,  which  is  the 
chief  component  of  the  calcareous  matter,  has  been  attributed  lo  tlie 
diminution  in  the  amount  of  ciirhonir  arid  al  the  sjxit  wliere  it  occurs. 
It  ii  okiervi-d  in  old  Uiberctilar  lesions  in  man,  cattle  and  |>i^R,  but  not  in 
gninen-pigs  or  in  rabbits,  and  very  rarely  in  the  hor*e.  It  occuni,  therefore, 
in  animals  in  which  tuberculcais  may  t^ikc  a  very  chmnic  roiirae.  It  is 
difficult  to  i-tate  the  earliest  period  of  the  tubarcutar  legion  at  whicii 
calcifi'-atinii  may  ooctir,  but  in  cxiHTimenlal  tubcrrulcisis  in  the  pig  it  has 
[•cell  obs.Tved  jui  early  a.^  106  days  afler  iiilec  rion. 

Microscopically,  calcaieous  matter  is  ecoti  deposited  in  the  form  of 
granules  iu  the  cells.  It  is,  however,  imt  infrequently  in  the  form  of  a 
nodule,  widch  by  treatment  with  acid  siiows  concentric  riuga,  as  in  a  renal 
calculus  (-Schuppel).  In  experimental  tuberculosis  in  the  Algerian  rat 
(Mcrionee),  an  animal  which  u  very  refractory  to  the  disease,  Mctuchnikoll' 
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fouriit  buclic«  sumlar  to  those  deacrib'cj  Uj-  Scliuppcl  a^i  occurring  in 
}iuiiitin  tub<?rcu)oaiK,  nnd  observed  in  Tutioiis  epccimciiB  ibeir  utotlc  of 
lormiittot).  Tbey  are,  in  »hnrl,  ihe  rc*iilts  of  the  dt-gemTslion  of  the 
tubercto  bacillus  in  t]ie  iuterior  of  the  giant  coll.  In  the  roureo  of  :bo 
diuaSf,  which  is  extremely  elow  iti  its  iiro^ress,  iho  bucilll  bocomo 
»un-oumlod  within  Uic  cell  by  cuiirentric  hiyera  of  an  januiqihoUK, 
colourless  »ub*ti»nce  which  ev«ntiially  becumes  iiiipregnalt'tl  with  plius- 
phitc  of  lime.  Tlic  concentric  membranes  nre  not  aff'L-cL4.-<I  by  ftlknlies,  nnd 
do  nut  (five  R  rcil  colour  with  MiUon's  ivjiK'^nt ;  but  they  are  <lti«ulve(l 
by  Cfpnwiitrated  acids.  They  uppi-ar  to  bo  com|K>sed  of  a  substanco 
siinil.-ir  to  tlinl  t-nvoloping  tho  tubercle  hiu-illiu.  The  bticilhis  inside  tlio 
cunccnttic  lavin*  ilegeni-rate*,  sii  that  filth'umli  at  lir*t  it  t»kes  the  stnin 
of  riiclisin  or  gentian  violet,  in  tlic  later  stupes  it  \ioc&  this  very  ini[jer- 
fectty,  and  linnlly  not  at  all.  The-se  olisorvatiotiH  iip]ie&r  to  ^how  that  the 
concentric  bo<tit;B  :in>  ruiilty  pnrt  of  tW  products  uf  the  tight  betwc«n  the 
bacillus  and  tho  giant  coll. 

CalcificAtion  is  ono  of  the  modes  by  which  tubercle  heals,  as  the 
c»mplct-:-ly  c-ilctficd  le»ion  U  no  longur  inft'ctivo. 

FilrfMsis  is  a  ficctmd  n!0<lr  i.f  licalinp  nf  tlic  tul>crciil«r  nndiile.  It 
occurs  at  the  pcrijihery  ol'thc  niKhtb-,  aitd  is  si-eondnry  totlie  intlanmiation 
set  np  by  thu  prrsenco  uf  thu  gm*  gmniilatioii,  Jt  occurs  in  (r))rouic 
uibercutofii^  niid  \*  vury  evidoni  in  ruses  n  licre  the  tissue  lias  Wn  injured. 
Thu»T  ill  the  local  lesion  following  the  injection  of  tul>cr<:u1ous  maU-rial 
undvr  lb«  ekin,  til>riivi«  is  exlvnsively  |.>roclu^rd  ;  nhu  in  part«  whicli  :iro 
exposed  tn  friolioii,  as  in  juinls,  when  they  am  inferifd  by  tiibcrrijlosis. 
Pi^niontation  fn^uenily  accompanies  fibrosis.  And  is  due  to  ihe  exudation 
of  bsmoglobin  from  tbo  con^'t'6t*'d  blood- vosbcIb.  It  may  occur  around 
the  niiliiinr  granulation,  as  when  thuite  have  l>ctn  surrounded  by  a  r^nc 
of  cong4>tition.  Tbn«  in  th«  peritoneum  and  lung  it  is  nut  infii'qnently 
observed  that  a  small  gray  grunulatiun  is  Eurrounded  by  a  blutfrh  ring 
of  j>i>.'mctit  and  by  fibrona  tisauf. 

Lesions  of  various  Parts  as  they  occur  in  Tuberculosis. — The 
tuberculous  k'siou  Ims  the  structure  ivhiili  hns  just  lipi'ii  de-cribed,  in 
vhatuver  part  of  the  bcKly  it  may  lie  foiinil ;  but  the  appeunincex  vary 
with  the  association  of  ifie  early  lesions  with  llio  d'-geiit?rative  changes 
jirsaent,  and  also  with  awiicident  non-tulwrcidar  leaiunfi. 

Th^  f.un^  o»d  Pieura. — -In  the  lungs  Inltermloftisi  may  oeciir  either  in 
the  acute  or  caseous  mdinr)-  form,  in  the  chronic  form,  or  in  a  form  in 
which  fibrosis  is  the  chief  element. 

(a)  .-intte  Miluiry  and  f'asfous  Tuhrrrulatif. — This  is  secondary  to  a 
jiriraary  focai  eUewbire  in  the  body.  The  naked  eye  appearances  are 
those  of  miliary  granulatinns  w«ttered  more  or  less  imifonnly  through- 
out the  Hubatance  of  the  lung,  in  some  parts  aggrct!at«*il  ititu  ma»w»— 
the  so-calleil  racemose  patclies — but  in  most  pa.i't8  discrete.  Some  of  thu 
graaidntions  may  ^how  centrnl  caseation,  nnil  when  the  granulations  are 
large  and  caocalefl  the  condition  is  c:dled  cR-seous  tubereulosis.  The  lung 
tissue  itself  u  generally  cungtsted,  and  there  may  be  di&tinct  aom-s  of 


^ 


10  SYSTEM  OF  MEDICISE 

coDgestioD  round  the  tuberculous  nodules,  especially  when  they  are 
fouDd  beneath  the  pleura.  Patches  of  collapse  and  emphysema  are  also 
frequently  observed. 

(6)  Chronic  Palnumai-y  Tuberculosis. — The  usual  appearances  of 
tuberculosis  of  the  lungs  are  those  which  are  found  at  death  in  chronic 
pulmonary  tuberculosis.  The  most  adt'anced  stage  of  the  disease  is  at  the 
apex  of  the  lung,  and  here  is  found  a  cavity  varying  in  size  and  shape, 
and  surrounded  by  fibrous  pigmented  tissue,  showing  its  chronic  cliaracter. 
In  very  old  cavities  the  wall  is  smooth-lined,  but  in  more  recent  (although 
still  chronic)  the  walls  may  be  lineal  by  a  cheesy  material,  and  numerous 
cavities  may  be  joined  together,  forming  siitnous  tracts  in  the  upper  part 
of  the  lung.  Below  tlie  cavity,  in  the  upper  lobes  and  to  a  varying  extent 
in  the  lower,  the  more  recent  deposits  of  tubercle  are  seen,  consisting  of 
miliary  granulations,  uniting  into  racemose  patches  and  commencing  to 
degenerate;  or  quite  recent  cavities,  full  of  a  soft,  yt-Ilowish,  cheesy 
material  formed  by  the  complete  degeneration  of  the  racemose  patch. 
The  racemose  patches  are  not  only  in  the  substance  of  the  lung,  but  near 
the  surface,  on  wiiich  tliey  may  form  a  slight  projection  ;  on  section 
they  may  be  wedge-shaped  like  an  infarct,  showing  that  they  were  formed 
either  by  infection  through  an  end  artery  or  by  inhalation  through  a 
bronchial  tube.  Both  lungs  may  be  alfecled,  and  the  extent  of  tlie  recent 
tuberculosis  is  greater  in  tlie  hing  which  was  first  affected  than  in  the  other. 
In  this  form  of  tuberculosis,  therefore,  there  are  evidences  of  a  chronic 
lesion  which  has  lasted  a  long  time — it  may  he  years — with  a  subsequent 
acute  outbreak  of  tuberculosis  below  the  chronic  lesion,  which  may  be  the 
actual  cause  of  death,  and  is  constantly  observed  to  occur  during  life.  The 
bronchial  glands  also  are  usually  affected  by  tuberculosis  in  the  manner 
presently  to  be  described. 

The  pleura  may  be  affected  in  two  ways :  either  as  a  result  of  an 
extension  of  the  form  of  disease  described  above ;  or  primarily,  although 
this  is  rare  in  man.  Tuberculosis  of  the  pleura  in  its  early  stage  is 
shown,  as  a  rub',  by  the  growth  of  miliary  granulations  beneath  the 
pleura,  and  subsequently  by  the  development  of  a  large  amount  of 
fibrous  tissue  ;  in  some  c-ises,  however,  the  tuberculosis  leads  to  pus 
formation  and  the  production  of  an  empyema.  Some  caf^es  of  empyema 
that  occur  in  chronic  pulmonary  tuberculosis  are  probably  not  directly 
tubercular,  although  this  is  not  quite  clear ;  hut  in  the  majority  of  cases 
the  pus  formation  must  be  ascribed  directly  to  the  presence  of  the 
tubercular  lesions  in  the  lung. 

Besides  non-tubercular  empyema  there  are  other  associated  lesions  in 
chronic  pulmonary  tuberculosis.  Pneumonia  may  occur,  as  in  a  healthy 
lung;  and  in  patients  dying  of  chronic  pulmonary  tuberculosis  broncho- 
pneumonia and  collapse  are  fioquently  found  situated  between  the  tuber- 
culous lesions.  The  occurrence  of  broncho -pneumonia  in  the  course 
of  advancing  tuberculosis,  or  just  before  death,  is  perhaps  to  be  ascribed 
to  tlie  inhalation  of  irritant  bodies  in  the  sputum,  and  is  not  a  tuber- 
cutar  infection,  for  if  it  were  it  would  cascate,  which  it  never  does. 
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\ycy  pleurisy,  occurring  in  the  course  of  tiiberculosts,  is  usually 
tubercular,  and  is  associated  witli  the  presence  of  tubercles  on  the  pleura  ; 
effusion  may  result,  the  liquid  of  which  may  not  contain  tubercle  bacilli ; 
but  even  in  this  case  the  pleurisy  is  usually  tubercular. 

Secondary  pus  infection  of  the  lung  may  occur,  usually  in  cavities ; 
that  is,  the  cavity  may  be  infected  by  pus  cocci.  Gangrene  may  follow,  and 
this  is  associated  witli  thrombosis  of  the  vessels  and  infection  of  the  dying 
tissue  by  microorganisms  which  are  inhaled  through  the  bronchial  tubes. 

(c)  Casmvs  Pneumonia. — Some  of  the  cases  described  under  the 
h«>ading  Caseous  Pneumonia  are  tubercular.  They  present  a  very 
different  appearance  from  that  which  has  been  described  as  occurring  in 
rlironic  tuberculosis.  There  is  more  or  less  uniform  consolidation  over  a 
greater  or  lefs  area  of  the  lung,  and  in  whnt  appears  to  be  the  less 
advanced  stage  of  the  disease  the  surface  is  granular  on  section,  presenting 
a  whitish  yellow  appearance.  In  other  parts  there  is  caseation.  The 
diagnosis  in  such  a  case  may  be  doubtful  until  the  specimen  is  submitted 
to  microscopical  examination,  when  definite  tubercles  will  be  seen  sur- 
rounded by  consolidated  lung,  and  containing  giant  cells  and  tubercle 
hacillL  Tubercular  pneumonia  occurs  either  as  secondary  to  a  primary 
focus  in  the  apex  of  the  lung  or  to  a  primary  focus  elsewhere. 

((/)  FilfToid  Taheicvlosis. — Fibroid  tuberculosis  occurs  iii  three  forms 
— as  a  localised  nodule  at  the  apex  of  the  lung,  as  fibrosis  of  an  area 
of  lung  affected  by  miliary  tuberculosis,  or  us  a  slowly  spreading  fibrosis, 
associated  with  very  chronic  tuberculosis,  lasting  over  many  years.  Fibrosis 
is  a  feature  in  all  cases  of  chronic  tuberculosis  of  the  lungs,  and  is  the 
mode  by  which  the  tubercular  focus  is  encapsuled  and  infection  of 
neighbouring  or  other  parts  prevented.  The  fibroid  patches  that  are 
not  uncommonly  found  at  the  apex  of  the  lung  are  a  form  of  what  is 
called  retrograde  or  obsolescent  tubercle.  Nodules  varying  in  size  from 
lialf  an  inch  to  an  inch  in  length  are  seen,  which  on  section  show  a 
|ieriphery  formed  of  dense  fibroid  and  pigmented  tissue,  frequently 
puckering  the  surface  of  the  lung;  and  a  centre,  which  is  usually 
Ciilcareous  and  may  contain  cnseateil  matter.  Where  there  is  caseated 
ni  itter  tubercle  bacilli  are  to  be  found  as  n  rule,  although  they  are 
scanty  and  stain  badly  with  fnchsin,  showing  that  they  are  de- 
generated. Such  fibrous  nodules  are  but  rarely  infective.  In  three 
cases  in  which  they  were  removed  from  the  lung  antiseplicully,  and 
introduced  subcutaneously  into  guinea-pigs,  no  tubercnlosis  resuttctl. 
Fibrosis  of  a  portion  of  the  lung,  usually  the  upper  part,  which  \\:\s  been 
affected  with  miliary  tuberculosis  without  caseation,  is  not  a  common 
event ;  but  it  is  sometimes  observed  in  post-mortem  examinations,  when, 
as  a  rule,  recent  tubercular  lesions  are  found  elsewhere.  Tlic  part  of  the 
lung  affected  presents  a  dark  appearnnce,  is  somewliat  contracted,  and  is 
very  tough:  microscopically  the  alveolar  structure  is  almost  completely 
destroyed  by  the  interstitial  fibrosis,  and  the  places  where  miliary  granu- 
lations existed  are  recoginsed  by  the  indistinct  appearance  of  nodules 
completely  transformed  into  pigmented  fibrous  tissue. 
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The  form  of  disease  to  which  tlie  term  fibroid  tuberculosis  is  appltetl 
cHnicaDy  is  tliat  in  which,  as  a  result  of  a  very  slowly  progressing  disease, 
extending  perhaps  over  many  years  and  usually  limited  to  one  lung,  there 
is  extensive  formation  of  filirous  tissue  round  the  tubercular  lesion  or 
cavity,  which  fibrosis  spreads  into  the  rest  of  the  lung.  Associated 
with  it,  and  as  a  result  of  the  contraction  of  the  fibrous  tissue,  there  is 
extensive  bronchiectasis.  At  the  time  at  which  the  lung  is  examined 
postmortem  there  may  be  little  or  no  evidence  that  it  is  tubercular, 
inasmuch  as  all  caseous  material  may  have  disappeared,  and  the  lung  be 
one  series  of  cavities,  some  of  whicii  are  tubercular,  but  most  of  witich 
are  bronchiectatic ;  these  are  surrounded  by  dense  strands  of  connective 
tissue  in  which  no  trace  of  tubercle  is  discovttrablc.  There  is  no  other 
primary  chronic  disease  that  pro'loces  this  conrlitioii  of  lung  except  tuber- 
culosis, tlie  tibrosis  and  bronchiectasis  resulting  from  pneumonia  being 
localised,  and  not  as  a  rule  extending  beyond  the  oiiginal  limits  of  the 
acute  disease. 

The  peritoneum  is  affected  in  two  forms ;  either  as  part  of  a  general 
disease,  or  as  a  result  of  intestinal  infection.  When  tubercular  peri- 
tonitis is  part  of  a  general  tuberculosis  the  appeatances  are  those  of 
numerous  miliary  granulations  present  over  both  the  visceiul  and  parietal 
peritoneum.  They  vary  in  number,  and,  if  of  long  standing,  are 
surrounded  by  a  zone  of  ]iigment.  Chronic  tubercular  peritonitis  is  a 
result  of  inti'stinal  tubercular  infection,  but  there  may  or  may  not  be 
a  local  lesion  in  the  intestinal  mucous  men^brane.  In  well-marked 
tubercular  ulceration  of  the  intestines  there  is  very  frequently  a  deposit 
of  miliary  granulations  in  the  peritoneum  which  is  congested  at  the  spot, 
or  covered  with  a  little  lymph.  But,  in  children  especially,  intestinal 
tubercular  infection  may  lead  to  a  generalised  peritonitis.  This  is 
associated  with  enlargement  and  caseation  of  the  mesenteric  glands 
(tabes  mesenterica),  showing  that  the  course  of  infection  was  from  the 
intestines.  Tlie  peritoneum  itself  is  no  doubt  in  the  early  stages  covered 
with  miliary  gmimlations,  although  this  stage  of  the  disease  is  not  seen 
post-mortem.  When  the  disease  becomes  developed,  the  miliary  granula- 
tions have  greatly  increased  in  number,  and  have  united,  especially  in  the 
great  omentum  ;  and  tlie  great  fibrosis  resulting  from  tlie  presence  of  the 
tuberrles  produces  bands  of  thickened  peritoneum  stretching  across  the 
abdomen,  binding  the  intestines  together  and  frequently  distorting  them. 
As  ill  the  pleura  when  it  is  infected  by  tuberculosis,  effusion  may  occur, 
which  may  be  either  a  nearly  clear  straw-coloured  liquid  or  pus.  The 
pus  may  be  bound  down  by  adhesions  forming  a  localised  abscess. 

Meninges, — The  pia  mater  is  affected  with  acute  miliary  tuberculosis, 
either  as  p;irt  of  a  general  tuberculosis,  or  secondary  to  an  active  focus 
elsewhere — for  example,  the  joints,  lungs  or  intestines.  The  grauuln- 
tious  which  occur  are  very  small ;  they  are  seen  in  the  interpeduncniHr 
space,  and  are  situated  alongside  of  the  vessels  running  into  the  Sylvian 
fissure.  Tiiey  are  present  also  in  the  lymphatic  sheaths  of  the  vessels 
which    enter    the    brain    from    the    pia    mater,   and    they  may   extend 
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bockwurds  from  tlie  interpeduncular  space  into  ttie  part  of  the 
membrane  lying  in  the  traiisvers»  fissure  of  the  brain.  Pus  ia  not 
tiilrequtintly  present  in  the  interpwJuncular  spaci^,  ami  is  in  most  cases 
limited  to  the  base  of  the  bruin.  The  furmalion  of  pus  is  due  to  the 
action  of  the  tubercle  bacillus  itself ;  in  cases  of  tubercular  meningitis 
there  \a  usually  no  secondary  infectiun  by  pus  cocci. 

In  tiu  brain  the  form  tuberculosis  takes  ia  thut  of  nodulea  varying  in 
size  from  a  line  to  an  inch  in  diitmetei',  almost  completely  cast-ated,  and 
usually  surrounded  by  a  ca|isute  of  uiipigmeuted  fibrous  lissue.  The 
nodules  are  quite  discrete,  and  the  caseated  matier  on  section  presents  a 
jieculiar  greenish  yellow  a]>pearance.  It  is  quite  firm,  and  tubercle  bacilli 
are  usually  to  be  louiid.  In  rare  cases  bimilar  nodules  may  be  found  in 
the  spinal  cord.  The  parts  of  the  brain  in  which  the  tubercular  nodule 
ia  fonnd  vary.  It  is  always  in  the  substance,  and  may  l)e  present  in  the 
hemispheres,  in  the  commissures,  cerebellum,  pons  or  medulla. 

Alimentary  rn/f/.— Tubercidar  lesions  in  the  intestines  may  be 
primary  or  secondary,  and  may  occur  in  the  small  or  large  gut.  ,  Tuber- 
culous ulceration  of  the  pharynx  and  fauces  is  extremely  rnro,  and  occurs 
only  in  cases  where  the  lungs  are  affected.  In  tliu  (esophagus  and 
stomach  tuberculosis  is  practically  unknown.  Rarely  a  small  tubercular 
idceration  may  be  found  in  the  stomncli,  but  only  in  advanced  cases  of 
tuberculosis,  and  where  the  secretion  of  hydrochloric  acid  is  deficient. 
In  the  first  part  of  the  duodenum  also,  of  which  the  contents  are  acid, 
tubercular  ulceration  is  extremely  rare ;  but  from  the  duodenum  to 
the  ileo-cffical  valve  tuberculous  uUeration  is  increasingly  frequent, 
the  chief  parts  of  the  mucous  membrane  in  which  it  occurs  being 
those  in  which  the  Peyer's  [latclies  are  most  numerous.  Ulceration  of 
the  large  gut  may  occur  independently  of  that  in  the  small  gut,  or  both 
m-jLV  be  associated ;  but  the  large  gut  is  nut  so  frequently  affected  alone 
aa  tlie  small.  As  elsewhere,  the  first  sign  of  tuberculosis  in  the  mucous 
membrane  is  seen  in  the  deposit  of  nodules  which  coalesce  and  caseato, 
finally  leading  to  necrosis  of  the  superficial  tissue  and  leaving  an  ulcer. 
The  nodules  may  be  present  either  in  the  deeper  part  of  the  mucous 
membiane  or  quite  near  the  surface  of  a  Peyer's  patch.  Path  deep  and 
8ni>erficial  ulcers  arc  thus  formed.  A  fully  formed  tubercular  ulcer  of 
the  small  intestine  is  not  uncommonly  transverse  to  the  direction  of  the 
gut,  but  is  chiefly  characterised  by  its  irregularity,  by  its  thickened  edges 
which  are  not  undermined,  and  by  its  Ixtse,  which  is  uneven,  and  shows 
a  deposit  of  small  caseated  nodules,  which  may  be  situated  either  in  the 
muscular  tissue  or  in  the  peritoneum.  Perforation  of  the  ulcer  may 
occur,  but  as  a  rule  this  is  prevented  by  adhesions  to  the  neighbouring 
part  of  the  gut  due  to  the  slight  peritonitis  produced  by  ihe  ulcer.  The 
result  may  be  to  mat  the  intestines  together  and  to  form  irregular  com- 
munications. Perforation  in  this  form  occurs  almost  equally  in  the  small 
gut  and  in  the  large. 

Lymphatic  Glands. — The  early  tubercular  deposits  in  the  lymphatic 
glands  occur  as  miliary  gr-inulations,  which  rapidly  caseate,  unite  together. 
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ijind  funn  tho  characteristic  clieesy miSMS  so  frcqilfiitly  SiCen.  Tins  pro- 
MB  commonly  eiidi  in  calcilicntinii  or  tiWi'u«iH  In  tiiWrciilotid  uf  tJie 
gUmls  nuiLi-  tlie  imche.i  or  Ijtiiiicliia}  itilie,  iiri]  of  liio  sii]j<>rl)cifi1  glands  of 
thft  nDkTk,  »xilla  or  Ki«iii,  iic(^ro!*i'>  i>f  llie  ti(t.siic  supfrfii-ial  to  Uk>  plaiiil 
may  occur,  nn  t  the  casii'ituit  coiiteiiu  of  tbu  glariil  lie  exlrmlvi],  li-aviiig  ii 
tiilwrciilir  siniit.  Thi«  frt-qnciiily  oixurs  in  ihu  glands  of  tho  neck  nml 
soTifttimea  in  the  lirotnliin,!  jfljuiils. 

Uonet. — T  U-eixiiiosij  in  the  caiicctluuts  |mrL'4  uf  llie  buncs  be;^iii)<  in  n 
m  in  nor  eiinil^ir  to  tlttit  nIreaiLy  ilcscriV-d  in  othvi-  |in.rl4,  sooti  IimuIk  \q  tiiL- 
formation  of  liri^w  caHC'tut  i));u(>t).*<t  with  (lisintv^ratioii  o£  tiiC  U'riy  tissue, 
iiiiU  mtt  iiifretjiiutitly  tn  tins  forriiiitioii  of  pna.  This  oumrs  in  the  "coM  ' 
HbAccaRuA  th;tt  i*esii!t,  for  oxaniple,  from  curitfs  of  the  spine.  Here,  as  in 
th«  maninHe*,  tliti  formation  ol'  |HHf  is  Uu«  tu  tli«  uclion  of  tliu  tiiliercio 
biicilins  itsi'lf.  Tlio  enntent*  of  iho  alwccss  am  ihiok  nuA  tciyy,  unil 
inr.ln<lc  numerous  pus  cells  in  various  Ktu^cfi  of  dcgciicvniioh,  Itcsiilcs 
ycllowisli  maASL'ti  ul  caHCotis  inatlcr.  Tiil«!rcl«  hicitii  ;ir«  witli  UiRii;iiliy 
found  in  tlic  ]nig  from  tlif-te  iilisc<.'-isc*,  ami  anmotimc*  inoculation  into 
KiiimuU  fails  to  give  a  pusitiv*;  ix;»iilt. 

Jtnnis. — Tho  tlujitMil  of  tiilicn-lii  in  tii«  joints  ocviirx  in  tliii  Bynu^'ial 
niemlirano ;  it  lends  to  a  grojii  thickonin^  dnc  to  the  incrL-isc  of 
g .'iHtinous  fibroid  tissue,  and  eilhei-  lt>  elfusion  into  llio  joints  or  lo  llie 
fonn.iLJun  of  nn  aiisfu-^s.  Tho  lioncs  forming  thu  joints  ans  abu  not 
iiifre(|uently  HlTecti^il  liy  tulicrcnlosia. 

Thf  kiiiiinix  w:  .ilfuctud  ill  two  ways :  eit'iKr  in  tliu  form  of  miliary 
^raniilttliun-i,  irregularly  ilcpoiil^^d  t1non'!li  lint  liiilnvy  enhsiancR,  ami 
most  immi-roiii  in  thi;  corlox  ;  or  in  tlic  form  oi  caseons  patches,  which 
»rc  primarily  f'jnni.'tl  in  llm  !ipt;x  of  the  pyramids  and  (jxtvml  towurtis 
tliu  eortirx.  In  lliin  way  iln-  wliolo  kiJiu'v  siihstance  tiuiy  lit?  di--stroyo<l, 
the  l.irge  caseous  ma^s  formed  \*y  ihc  nninri  of  cosenui  iii.wses  r«preaont- 
ing  t.lm  divinion-s  of  th*i  kidii«-y.  Hefme  thi-  who1«  of  llie  kidney  siibHtance 
is  dMtroycil,  miliary  granulations  In';^inuing  U^  casf/itP  arp  to  lie  8«cn  mnnd 
lti«  p-riplwry  of  the  casi'ims  m  lis  ;  thtit  is  to  nay,  the  primiiry  focus  bus 
led  to  tht>  formation  of  niinieniiiH  Kicondury  foci  of  tuht-trtilcois. 

Suprar<'iuil  fapiulf!-. — -TnliiTcnlosia  uf  thi'Sfl  boiHcs,  which  is  ohservcd  in 
.Addison's  diseas"',  is  usually  swon  (jMtsi -mortem)  as  a  eurnplete  caseation  of 
thecapsnl*!  imsoriaU^I  with  fibrosia  and  calcitiaitifm.  TnlMsrcItt  hiieilli  iim 
with  dilfii-ulty  fimnd  in  thesH  cam-s.  Whether  the  form  of  AddimHis 
diteaiio  associated  «ith  fibrosis  and  nlrophy  of  the  cap-uLw  be  due  to  a 
primary  tiiWmilnsis  uf  thu  organ  ov  not,  it  is  impossible  to  eixy.  As  a 
rtdif,  in  these  cases  no  caseation  or  ealfification  is  observed. 

Tlif.  lirrr  and  splrrn  ans  affected  in  a  similnr  manner,  vi«.  in  the 
form  (hf  miliary  ;:rnnuliition.s.  TnUercnloais  of  the.ie  orgiins  is  obs<.T\'ecl 
only  n«  seiondary  to  a  tubercular  foais  elsewhere.  The  grinules, 
e4[)^cially  in  thn  liver,  are  fre^iuently  micruocnpic  only ;  but  tliey  may  be 
a  line  in  diameter,  showing  a  caseated  centre.  They  project  from  the 
Riirfuce  of  the  organ,  and  rto  bIbo  present  in  its  snbstrinco,  In  the  liver  the 
nodiilea  ara  never  lorgu  unless  there  be  some  Eccondary  pus  infection.  a« 
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occurs  soniettmes  in  tubercular  empyema  of  the  right  Bide.  Large  tubiT- 
ctilar  nodulcB  are  found  lu  cattle  ami  in  figs,  but  they  are  very  rarely 
found  in  the  liver  of  man.  In  the  spli-en  the  in-egnlur  distribution  of 
the  nodule?,  as  well  as  their  caseation,  serves  to  distinguish  them  from  the 
eolargement  of  the  Malpighian  corpusrles  which  occurs  in  Hodgkin's 
distfastf.  CaseuuB  musses  in  the  liver  and  spleen  ore  less  rare  in  children 
than  in  adults. 

In  the  skin  tuberculosis  is  seen  in  a  very  chronic  form,  as  Inpua.  It 
is  characterised  by  the  same  microscopical  Kppeafani^es  as  those  which 
hftve  been  desciibed,  and  the  tendency  is  to  necrosis  of  the  cells  and  of 
the  8U[ierficiid  tissues,  leading  10  ulceration.  Fibrosis  is  quite  subBJilinry 
ill  the  extending  disease,  although  it  is  well  marked  in  the  scunitig 
which  rrmilis  Ironi  the  healed  nlcer& 

Pathology. — The  anatomical  characteristics  of  tuberculosis,  l>oth 
from  the  Itiaiologicul  point  of  view  and  from  the  manner  in  which  tlie 
disc-Lsc  affects  indivi<luiil  organs  or  parts,  are  hut  a  very  small  part  of 
the  siihject  of  tuberculosis  as  iin  infection.  Not  only  must  the  proof  of 
the  Iwciliiis  tul>ercuiosis  being  a  necessary  fiictor  in  the  disease  be  dis- 
cussed, but  the  question  of  the  modfS  of  infection,  and  of  the  parts  nffected 
by  these  different  modes,  i^s  well  as  the  spread  of  the  disease  in  the  ho<ly 
from  a  h>cal  focus,  must  he  considered  likewise.  In  connection  with  this, 
too,  arises  the  question  of  the  usual  source  of  infection  in  man,  as  welt  as 
the  questions  of  the  effect  of  dose  find  virulence  of  the  virus,  nnd  of  tho 
rt^istunce  of  the  bo<ly  to  its  invasion  and  spread. 

TItf.  Bariilus  Tubnniiom  as  a  Caa-se  of  Tuberculosis.— Thin  bacillus  has 
been  definitely  proved  by  the  experimental  method  to  be  a  neceEB.iry 
factor  in  the  cinsation  of  tuljcrculosis  in  the  following  manner  : — 

{(i)  The  bacillus  is  found  in  tubercular  legions  both  in  man  and 
ardinals.  In  a  particular  lesion  the  hac.llii.s  may  be  absent,  having  died  ; 
but  in  one  or  other  lesion  of  the  body  of  a  tuberculous  animal,  and  in 
nearly  all  recent  tubercular  lcsion<<,  tubercle  bacilli  are  readily  found. 

(/')  The  bacillus  has  been  separated  fiom  tubercular  lesions  in  man 
and  cows,  and  from  the  sputum  in  man,  and  ulitaincd  in  pure  cultivation. 

(c)  Inoculation  into  susceptible  aninuils  of  the  tubercle  bacillus, 
obtained  in  pure  cultivation,  produces  exactly  the  same  <lispase,  both 
anatomically  and  in  the  mode  of  distribution  of  the  lesions,  as  iti  man  or 
animals  which  suffer  naturally  from  tuberculosis. 

((/)  From  the  lesions  in  the  experimental  cases  in  animals  the  bacillus 
can  be  obtained  in  pure  cuUivation,  living  and  virulent. 

These  facts  do  not  rest  on  any  single  series  of  expprimentH,  for  since 
their  discovery  in  1881-82  by  Koch,  they  have  lieen  repealed  and 
ronfirmed  by  numerous  observers,  and  receive,  indeed,  coniinuid  confir- 
mation in  every  pathological  Uboratorv,  Tliey  serve,  then,  as  the  basis  of 
discussion  of  the  pathology  of  tuberculosis. 

Tvherde  Bacilli  frenn  Human  and  Bovine  Tiderculosis. — The  bacilli 
separated  from  tubercular  lesions  in  man,  in  cows  and  pigs,  and  in  idl 
other  domesticated  animals  except   birds,  are  practically  indistinguish- 


nnd  form  tlje  charactwrislic  cliowiy  m  iwos  no  fpe^niHutly  wen.  Tliw  |«"o- 
0688  commonly  emU  in  citlciliwiCi'ui  or  fl'iroiiig.  In  Liiberctilosia  of  tlic 
glaniU  near  the  ti^che.i  nr  ]^ri>Ticliial  tulie,  an>l  of  the  Hiipprticial  glands  nf 
the  iiocl<.  nxilliv  or  gioii).  necrosis  of  tlie  tiesiic  siifK-iticial  to  tlio  gland 
may  occur,  an. I  t'.io  ciisntUi*  coiil^iitJt  of  the  gLind  lie  extnuled,  loaviug  a 
tiiWrniLir  siiim.  Thit  frr-'inently  txcui-s  iti  ih«  gliuxl*  of  the  neck  iind 
iii>meti[nt'#  ill  the  hrcnirhinl  glaiidB. 

BwiwA  ^T.ihuivulosirt  ill  llie  cancellous  [nrl*  of  tbc  liuiics  Wj^iin*  in  a 
Til mnor  kiuiiLir  u>  that  alreaily  descriltcd  hi  oUior  [inru,  soon  len<l«  to  tlit< 
formation  of  Ur^i*  ^.a^eoiii  masses  with  <IiKiiiLe!;r:iliQn  of  the  l>r>ny  tissue, 
diid  not  inlVcjiiuiitly  t^o  tlio  forniHtion  f>f  pus.  Tlii*  oirnrs  in  the  "cold  " 
ahtci-iiHi-ii  th,it  re->idt,  for  example,  frotn  citnp«  of  tlie  >^]niif,  Ui^n?,  jw  in 
the  meniiigej,  tlia  fonimtioti  of  pus  is  due  tu  the  ueuun  of  tbo  tubercle 
l>acil1iM  ibtidf.  Tliti  «onteiitd  of  the  absci-ss  arc  Tbick  and  royy,  unci 
icKlude  numerous  ]>»»  cnl]«  in  vnriotiK  ttlu^s  of  ilftzvneiation,  Itesidps 
yollowisli  miusoft  uf  ca^oous  innltiT.  Tiibccclu  bucihi  iwii  M'iili  difficiiky 
fotliid  in  tliu  ]iii8  from  thc-HS  ali4t(.-u«ac<,  .mil  sumotlmc*  inocvilatiuri  into 
animids  fnUs  to  give  a  [msiiivt!  i-cMilt. 

Joint-i.  — The  dt-p-isit  of  tiilwr>-l«:  in  the  joint*  occura  in  the  synovial 
inemhrnnu  ;  it  IuikIh  Lu  a  ^ru-^L  tinckcniiti;  due  to  the  iricre.ise  of 
gjlatiiioufl  fibroid  tisunti,  iind  uilbcr  to  Kiriision  into  the  joints  or  to  the 
f.»mi.itiiin  of  (in  absfi-ss.  This  bonc«  forming  tlie  jo:ni*  aro  also  not 
infieiiimntly  anVjclfd  by  tuljurctilosis. 

Tkf.  k'ulneiif  wf.  fiR'uL'Ui.l  in  two  ways :  flithi-r  in  tho  form  of  miliary 
gnLnulations,  irrt-guhnlv  iiL'))o\ited  tbioiigh  ihe  kidjicy  snhataiKo,  and 
must  nuratToiix  in  Ibi*  cortex  ;  i<r  in  the  form  of  c^iwoua  jiatuhcs,  which 
are  |iriinurily  forint'd  in  tlm  ajmx  of  the  jijramidii  and  oxtend  towanU 
tlie  toruw.  In  this  way  til-;  ivliolc  kidney  salatanee  may  be  dfstroyod, 
tliti  lirge  caatMiufl  iiiastt  fornit*d  by  [hr  union  of  caseous  nia^ses  mprfAeint' 
ing  thii  dik'ifliiins  of  thu  kidm-y.  Ilnfoi-c  thi-  whole  of  thi-  kidney  substance 
ii  destroyed,  miliiiry  granulabionit  beginning  to  c-ofeiile  are  to  be  sevn  round 
the  p.-ripht!ry  of  tlio  casRonn  m.-ian  ;  thut  is  to  fuy,  ihi>  primnry  focus  has 
led  to  th*!  formation  of  numerotis  secondary  fot^i  of  tiibfrrcnlosia. 

Sapntrenai  CitpstUts, — Tuberetilosis  of  thf-iw  lioilieB.  whi<:h  is  obser^"od  in 
Addisoii'd  disease,  is  usually  m-cn  f[H>9i-mort«*m)  a-<  n  cnmpSc te  riiaealion  of 
the  ciijMule  aosociiited  with  libroifit  and  c:tii-iticati(in.  Tubercle  harilli  am 
with  difficulty  found  in  thcst-  ciis''8.  Whether  the  form  of  Addison'n 
diwue  MSOCJAMrl  with  fibroi^is  and  ntroi'hy  of  the  cap-nlc  bo  due  to  a 
prlniRry  tuherciiloxiH  of  the  or)(aii  or  not,  it  i*  im|iossiblft  to  R:iy.  An  a 
rule,  in  these  e&^e*  no  ciLdeation  or  cnli'tflciition  is  observed. 

TV  /i/vr  aiul  itplivn  nre  afTected  in  a  similar  manner,  vis.  in  the 
form  of  miliai-y  jrranuliitions.  Tuberculosis  of  the-*o  organs  is  observed 
only  M  RoconJftry  to  a  tiiheiTiiIur  forii«  elsewhere.  The  granule*, 
etjiecially  in  thit  liver,  are  frequently  mirroscojm  only  ;  but  tln-y  may  b»- 
a  lino  in  diameter,  showing  a  «uteate<l  centre.  They  project  from  the 
surfiiec  of  the  orgnn.  and  nre  alwi  pffsctil  in  ila  Biihiit.'ince.  In  tho  liver  the 
nodules  are  never  large  iintesii  there  tie  !toine  »econdary  pux  infixtion,  as 
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occurs  sonietimea  in  tubercular  empyema  of  the  right  side.  Large  tubiT- 
cular  nodules  ore  found  in  cattle  and  in  pigs,  but  they  are  very  rarely 
found  in  tlie  liver  of  man.  In  the  spK-en  the  iri'egular  distribution  of 
the  Qodule?,  as  well  as  their  caseation,  serves  to  distinguish  them  from  the 
enlargement  of  the  Alalpigbian  corpusi-les  w)jioh  occurs  in  Hodgkin's 
distrasv.  Caseuus  musses  in  the  liver  and  spleen  nre  less  rare  in  children 
ihan  in  adults. 

In  the  skin  tuberculosis  is  seen  in  a  very  chronic  form,  as  lupus.  It 
14  characterised  by  the  same  microscoj>ical  nppeafauces  as  those  which 
have  been  desciibed,  and  the  tendency  is  to  necrosis  of  the  cells  and  of 
the  sujierficiid  tissues,  leading  10  ulceration.  Fibrosis  is  quite  subsidinry 
ill  the  extending  disease,  altlmngh  it  is  well  marked  in  the  scarring 
which  resulis  Iroui  the  healed  idcers. 

Pathology. — Tiie  anxtomical  characteristics  of  tuberculosis,  both 
fmm  the  li istologiciil  [M>int  of  view  and  from  the  manner  in  which  tlie 
diseiisc  affects  individual  organs  or  parts,  are  but  n  very  small  part  of 
tlie  siibjt'ct  of  tuberculosis  as  t\u  infection.  Not  only  must  the  proof  of 
the  U-icilius  tnWrculosis  being  u  necessary  factor  in  the  disease  be  dis- 
cus^^d,  but  the  question  of  tlic  modf  s  of  infection,  and  of  the  parts  nffected 
by  these  different  moiles,  us  well  as  the  sjireod  of  ilie  disease  in  the  body 
from  a  hn^d  focus,  must  be  considered  likewise.  In  connection  with  this, 
too,  arises  the  question  of  the  usual  source  of  infection  in  man,  as  well  as 
the  questions  of  the  effect  of  dose  and  virulence  of  the  virus,  and  of  iho 
resisU-ince  of  the  bo<ly  to  its  invasion  and  spread. 

Tlif  Baallus  Tu/ietnthsts  ns  a  Came  of  Tubercuhsi.". — This  bacillus  has 
boen  definitely  proved  by  tlie  experimental  method  to  be  a  necess-iry 
factor  ill  tlie  causation  of  tulierculosis  in  tiie  following  manner  : — 

(rt)  The  bacillus  is  found  in  tubercular  lesiuiis  both  in  man  and 
animals.  In  a  particular  lesion  the  Imctliis  may  be  absent,  having  died  ; 
hut  in  one  or  other  lesion  of  the  body  of  a  tuberculous  animal,  and  in 
nearly  all  recent  tuljercular  lesions,  tubercle  bacilli  are  readily  found. 

{h)  The  bacillus  has  been  8e|>arated  hom  tubercular  lesions  in  man 
and  cow!i,  and  from  the  sputum  in  man,  and  ohtain<>d  in  pure  cultivation. 

{r)  Inoculation  into  susceptible  animals  of  the  tubercle  bacilins, 
obtained  in  pure  culiivatiun,  produces  exactly  the  same  disease,  hotli 
anatomically  and  in  the  mode  of  distribution  of  the  lesions,  as  iu  man  or 
animals  which  suffer  naturally  from  tuberculosis. 

{d)  From  the  lesions  in  the  experimental  cases  in  animals  the  bacdlus 
can  be  obtained  in  pure  cultivation,  living  ami  virulent. 

These  facts  do  not  rest  on  any  single  series  of  experiments,  for  since 
their  discovery  in  1881-82  by  Kocli,  they  have  been  ret)ealed  and 
ronfirmed  by  numerous  observers,  and  receive,  indeed,  continual  confir- 
mation in  every  pathological  laboratory,  Tiicy  serve,  then,  us  the  basis  of 
discussion  of  the  pathology  of  tuberculosis. 

Tuberclf-  Bacilli  from.  Human  and  Bovine  Tuberculosis. — The  bacilli 
separated  from  tubercular  lesions  in  man,  in  cows  and  pigs,  and  in  all 
other  domesticated  animals  except   birds,  are  practically  indistiuguish- 
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fible.  They  have  the  same  appearance  microscopically  ;  they  react  in  a 
similar  manner  to  stains  \  in  artificial  cultivation  they  grow  in  & 
similar  manner,  an<l  when  iitoculuted  into  animals  the  disease  produced 
is  in  all  cases  alike  both  anatomically  and  in  its  mode  uf  distribution. 
There  are  some  dififorences  in  the  manner  in  which  tuberculosis  atfects  the 
human  being  and  iiffects  the  cow ;  these  will  be  discussed  later.  The  material 
of  bovine  tuberculosis  is  infective  to  the  human  being — as,  for  example, 
in  cases  whero  veterinary  sui^eons  have  wounded  their  fingers  in  making 
post-mortem  examinations  on  tuberculous  cows,  and  have  subsequently 
manifesteil  a  local  tuberculosis  iu  the  wound,  followed  in  some  instances 
by  pulmunary  tuberculosis  and  dtath  (Nocard).  There  are  also  cases 
in  which  children  have  succumbed  to  tuberculosis  produced  by  the 
ingestion  of  the  milk  from  tuberculous  cows. 

Modu  of  Injection. — The  most  satisfactory  classification  of  tuberculoeis 
from  the  point  of  view  of  infection  is  into  that  of — (1)  local,  and  (2) 
generalised.  As  regards  local  tuberculosis  we  have  to  inquire  how 
the  virus  entered  the  body.  Thus,  the  disease  may  be  localised  at  the 
point  of  entrance  of  the  virus,  ami  may  remain  so  for  a  long  period  of 
time ;  tul>ercuIodi8,  that  is,  as  it  aSects  an  individual,  may  remain  lit-re 
tlironghout,  and  may  heal.  On  the  other  hand,  tuberculosis  may  be 
localised  in  parts  far  remuved  from  any  of  the  paths  by  which  the  virus 
enters  the  body — such,  for  example,  as  tubercuhir  joint-disease  occurring  in 
an  individual  who  apparently  has  no  other  tubercular  lesion.  As  examples 
of  local  tuberculosis  occuriing  at  the  seat  of  invasion  of  the  body, 
primary  pulmonary  tuberculosis  may  be  quoted,  or  intestinal  and  peri- 
toneal tuberculosis,  or  tulwrculous  lymphatic  glands  in  the  neck.  We 
speak  of  generalised  tuberculosis  when  the  disease  sjireads  from  a  focus 
eslablislied  in  the  manner  just  described ;  or  when  it  occurs  in  an 
individual  in  whom  the  local  focus  may  be  completely  extinguished. 
The  great  number  of  questions,  which  arise  in  the  consideration  of  these 
points  are  for  the  most  part  answered  by  the  results  of  ex[>erimental 
tuberculosis  in  animals.  In  the  investigation  of  modes  of  infection  in  man, 
whether  of  the  sanitary  surroundings  or  of  the  distribution  of  the  lesions 
present  in  the  body  at  death,  it  has  been  most  difficult  to  determine  the 
mode  of  infection  in  tuberculosis ;  in  many  cases  it  is  evident  that  the 
virus  has  been  inlialed  and  local  tuberculosis  of  the  lungs  has  resulted, 
or  that  it  has  been  swallowed  and  intestinal  tuberculosis  has  resulted ; 
yet  for  the  explanation  of  tuberculosis  localised  in  parts  remote  from  the 
channel  of  infection  but  few  facts  are  forthcoming. 

Experimental  tuberculosis  is  of  the  highest  importance  in  the  study 
of  the  disease;  inasmuch  as  the  effects  of  dosage,  virulence  of  the 
virus,  and  resistance  of  the  body  to  the  infection  can  be  gauged.  The 
effect  of  the  resistance  of  the  body  is  readily  determined  by  observing 
the  effects  of  the  same  dose  of  virus  in  susceptible  and  refractory 
animals — in  guinea-pigs  and  rabbits,  for  example,  which  are  susceptible 
animals,  and  in  dogs  and  some  species  of  rats  which  are  refractory 
animals. 
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£xperinwji/al  Tu^frcuhsis. — Tlte  following  points  will  be  considered  in 
discussing  experimental  tuberculosis  : — 

(a)  Variations  in  the  intensity  or  rapidity  of  the  disease  after  inocula- 
tion or  feeding  or  inhalation  of  tuberculous  material. 

(A)  The  virulence  of  different  forms  of  tuberculous  niatfrial. 

(r)  The  varying  effects  of  dose  on  the  extent  of  the  tuberculosis 
produced. 

{it)  The  formation  of  a  local  lesion  or  not  at  the  seat  of  entrance  of 
the  virus  into  the  body. 

The  resistance  of  the  body  to  the  invasion  of  the  disease — that  is, 
natural  immunity — will  nut  be  considered  in  the  following  discussion, 
which  relates  only  to  animals  susceptible  to  the  disease — namely,  guinea- 
pigs,  rabbits,  calves  and  pigc.  Calves  and  pigs  are  both  subjects  of 
natural  tuberculosis ;  but  in  guinea-pigs  and  rabbits  tuberculosis  is 
imknown  outside  the  laborntory.  These  two  animals,  indeed,  especially 
the  guinea-pig,  kept  under  hygienic  conditions,  serve  iis  excellent  and 
accurate  tests  of  the  infectivity  uf  any  particular  tuberculous  muterial. 

Inoculaium  Hiperiments. — In  guinea-pigs  inoculated  subcutaneousiy  in 
one  or  other  groin  by  virulent  tuberculous  material,  eis  e^rly  as  nine  days 
after  inoculation  a  local  lesion  is  seen  which,  on  microscopical  examina- 
tion, may  be  recognised  as  tuberculous.  The  inguinal  glands  become 
tui>ercnlons  in  from  seven  to  fourteen  days,  and  .ihout  the  third  week 
after  inoculation  the  disease  spreads  to  the  internal  lymphatic  glands, 
always  affecting  the  lumbar  glands,  and  usually  affecting  the  cceliac 
glands  before  it  spreads  to  the  liver  and  spleen.  Spreading  to  the 
thorax  (which  it  duea  about  the  fonrtli  week)  the  posterior  medimiinal 
ai>d  bronchial  glands  are  first  affected ;  and  eubseqnently,  about  the  fifth 
week,  the  lungs.  The  mesenteric  glands  are  affected  only  id  very 
advanced  tuberculosis  following  inoculation.  The  suprarenal  bodies  and 
the  kidneys  are  never  found  affected  by  the  disease. 

If  the  tuberculous  materinl  be  inoculated  in  both  groins  the  disease  is 
developed  on  both  sides — that  is,  both  inguinal  nnd  both  lumbar 
lymphatic  glands  become  .iffected  ;  whereas  if  one  side  only  be  inoculated 
the  lumbar  and  inguinal  glands  of  the  other  side  do  not  become 
tuberculous,  although  the  lumbar  glands  may  become  so  in  the  later 
stages  of  advanced  tuberculosis  in  the  giiinea-)'ig. 

The  intra-peritoneal  inoculation  of  virulent  tuberculous  material 
produces  an  intense  tubercular  peritonitis,  with  great  thickening  of  the 
omentum  nnd  the  deposit  of  miliary  tubercules  over  both  the  parietal 
and  visceral  peritoneum :  this  is  evident  in  Irom  ten  to  fourteen  days 
after  inoculatioa  In  fourteen  days  tuliercle  of  the  lumbar,  cceliac, 
anterior  and  posterior  mediastinal  lymphatic  glands  may  be  evident, 
and,  if  very  virulent  material  be  used,  tubercle  of  the  liver  and  spleen 
or  even  of  the  lung.  In  sixietn  to  twenty-one  days  practically  every 
oi^an  of  the  body  may  be  affected,  except  the  g.i8tro- intestinal  tract,  and, 
in  the  guinea-pig,  the  suprarenal  capsule  and  kidney.  The  mesenteric 
glands  become  affected  at  a  very  late  stage  of  the  tuberculosis,  and  ulcen 

VOL.  II  C 


i8  ^^^r       si'STEA/  or  MEmciNE         ^^B^^^H 

of  the  inte»tinM  arc  never  prodnceil  hy  tlie  inoculation  of  lulwrculoiu 
material  wliorevtit'  iiilroJuceil. 

IniK-iilatKin  into  tlio  iiitorior  cliHinWr  iif  ihc  eye  produces,  in  seven  lo 
tcri  driVB.  »  luc^l  lulwrculosis,  which  tliL-n  siin-ad*  tu  liie  LtfighliouriDg 
lymphiitic  f^laiids,  nrnl  finally  to  the  lungs  anil  othi-r  organs  of  iho  budy, 

Iiu|iortiint  as  arc  the  reaidla  of  the  inociil.ition  of  vinilent  tuticrcular 
iiiiitcinul,  of  gr<-ut«r  iinjKirtuucc  is  iIjc  effect  of  the  inuculutioii  of  non- 
virulent  matciinl^siic'h,  for  cxumpk',  as  is  not  luirreinienily  tnet  with  in 
JiiCiil  removed  from  tuliorculyus  uiiiinaU,  and  in  tnilk  yivi-n  Iiy  cows  with 
luborciilosis  of  \\w  tuM«r— as  well  a^  wiili  viruk-nt  muteml,  such  as 
highly  infective  milk,  which  lias  bc-cn  diluted. 

Jt  may  bu  6uid  that  t!i«  inoculation  of  sputum  from  auscs  of  pulmonary 
tiiborMilosis  in  man,  \\&  wril  as  of  miitt-rial  obtuiiiml  from  recent  and  pro- 
greasing  leaions  of  the  di«eiwe,  produce-*  the  effects  which  have  just  beon 
■losuribu<],  uamuly — {!)  a  loral  K'sion  ;  (2)  a  spread  of  tlio  dtni-asi*  to  the 
lymphatii:  jjlands  nearest  the  local  Icaioti ;  (3)  iho  invaaion  of  the  solid 
orgiM*  of  the  l«0"ly. 

S])utiiiii,  Ml)  (Iiinbt,  ha*i  a  varying  infectivity,  dependent  on  the 
cbaracter  of  the  leaion  wliic^h  prndiicfis  it,  whi-thcr,  that  is,  it  contnina 
H  large  number  of  living  tubercle  baiilli  or  not.  Not  many  exporimenta, 
however,  have  Iwen  perfornwd  from  thii>  point  oF  viuw.  Of  great 
importance  in  human  |)M.thology  is  the  ix-snlt  of  inocultiting  the  meat  and 
iniik  fro:ii  tuberculous  animals  int'j  guiuea-plgs  and  rabbits.  The  milk 
fmm  a  cow  wit.li  tulHTonlosis  nf  \\w  iiddt-r  may.  !w  1  liavo  Bliotvn  idso- 
where,  be  lii^hly  inlVctivo,  or  only  sUfihily  so;  and  the  iiifeeuvity  is  due 
to  the  presence  of  tiilwicio  bacilli  in  tho  milk,  coming,  as  in  the  iipulum  of 
pidmonary  tnbi'rculdsia.  from  ihe  breaking;  down  of  tuln;rt;ulou8  lesionn. 
Tlie  meat  from  tuberculous  cattle  may  also  be  highly  or  only  slightly 
infective  ;  but  in  thi.^  ciwe  i.bf  infertivity  does  not  dejiend  tm  the  preoonce 
of  tuberi'iiloim  lt'-'*>fi'>!i  in  the  mu.si;ular  tissue  itself,  but  on  the  contamina- 
tion of  the  mcnt,  during  its  removal,  by  or  from  thu  tu>jarculou8  lesiotu 
preseni.  in  the  carra.se. 

The  pffects,  therefore,  wliirli  will  Iw  d«cnhed  as  resulting  from  the 
inoculation  of  meat  and  milk  into  animals  vary  with  the  dose  of  the 
Tirus  present  in  the  inondati'd  niatirial ;  inasmuch  as  apart  from  the 
dose,  the  virulMiKo  nf  the  bacilli  in  a  iiarticular  lesion  cariimt  at  pi-esfnt 
he  gauged.  In  a  hif^hly  infective  disorder,  sueh  aa  anthrax,  where  death 
follows  inoculation  in  t.wenty-four  or  thirty-six  honra,  the  dnsage  is  not 
of  so  much  irnpoitance  as  ihH  virulence  or  vitality  of  the  batiUus.  That 
is,  speaking  broadly,  twice  the  fatal  dose  of  material  contaitving  anthrax 
bacilli  will  not  produce  a  greater  effect  in  n  guinea-i)ijf  than  a  smaller 
dose.  But  in  the  ca8(!  of  anthrax  biieilli  the  virukuce  may  vary 
greatly,  and  produce  corresponding  effects  in  the  animal  l>ody.  With 
tuberculosis,  howcvpr,  dowi;;*  is  of  greater  imjKirtance,  iuasmnch  as  the 
larger  the  dosi-,  witliin  limits,  the  greater  the  degree  of  tuberculosis  pro- 
duced iu  a  susceptible  animut.  For  tuberculosis  is  essentially  a  chronic 
disease,  one  in  which  the  infective  o^;ent  grows  slowly ;  therefore  with  m 
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small  immber  of  bacilli  the  brxly  is  more  likely  to  resist  their  invasion  and 
to  restrict  thciraction  to  [lie  snal,  of  iiior-iil.-ilioii,  wheroiw  witli  »  Ur^  Jom.* 
thi«  defensive  actiun  is  not  so  otleciive.  Take,  for  exaiu,i)k',  the  vflect  of 
dosage  in  an  inoculation  ivith  very  virulent  tnilk  from  n  tuberculous  coir. 
One  cubic  centimeter  of  'Ca\9,  milk  inji-ct'-il  into  the  perltonKiI  cavity 
jiroUuced  ia  sixtovn  liay^,  besiiles  tlje  local  k-siou  uf  tlie  jjeritoitcum,  tuber- 
culosis of  all  the  iiii-ernul  lyniphiUJc  glamls,  of  tiio  cerviciil  glands,  and  of  tlio 
liver  ami  «|ili*en,  but  nut  of  the  Iiing.i ;  wlicTea--*  ono  culiic  cenliniclcr  of  ft 
10  per  cent  dilution  of  the  Banie  milk  pitiduced  in  the  same  time  h  locnl 
lesion  pnuitically  limited  to  the  omentum,  with  tuberculosis  of  the  spleen 
anil  of  t!i«  mesenteric  ^Inndn,  bub  of  no  other  pftrts.  In  anothfr  anitnnl, 
bovrevsrt  in  i;i(;ht«t*n  diiys  a  similar  iJoeo  producvd  tuberculosi*  of  the 
omentum  ajid  of  tbu  spleen,  of  the  uteliac  nmlanu^noi'  mediii^tinal  gbnds, 
and  to  a  slight  exl««t  of  the  liver.  In  thejtc  ■•x{M'nniit-iitA,  tbertrfure, 
u&ing  the  sxava  viriiluiit  mnteriul,  dilution  uf  iiic  milk  produced  in  the 
same  time  a  limitation  of  the  disease.  This  feature  in  nior^>  o\identi  in 
the  nwult«  of  vxiwriment*  in  inuculiUion  of  the  mt-at  of  ttibei'culous 
animal-L  Aft  1  Imvo  siiid,  with  tuberculous  malerioJ  iKcidi.-n tally  smeured 
over  the  meat  during  r«'uioval,  very  varving  results  were  ohiaiitcd  ;  one 
portion  of  meul.  for  example,  wniljiinod  but  a  BUiall  amount  of  ihw  viruts 
while  another  portion  contained  a  iaryer  amount.  A  giiiiieapi<;,  which  hail 
Im-cu  inocuUkted  with  meat  in  each  gmin,  die<l  in  sixty-two  dnvit,  and  nt  the 
seat  of  inoculation  on  one  side  a  smiill  near  n;i!i  fouiiil,  cnvtri'd  by  a  brown 
cruHt;  this  \y\\  examination  sliowcd  nho  slrucuirc  of  a  chronic  tubiiri^ular 
le«ion  with  tubercle  hicilli.  None  of  the  internal  orgiina  or  fjiands  «tro 
a^ffected,  but  there  waii  a  eniall  t>ul>-|ientoi)t'al  abecvsv,  opposite  the  splecit, 
whi<*h  contained  a  few  tubercle  bacilli.  Tlii.<!  cilkd  ilhuiirHtes  in  a  marked 
manner  the  eilect  of  inoculation  of  A  small  dose  of  the  jioison,  inas- 
much OS  in  sixty -two  days  there  was  |)racticidly  a  local  tuljercuLoeia 
only ;  wbercKut  if  the  tnatrrial  had  bt^-n  jjrcutcr  in  amount,  the  dii>ea»e 
would  havH  spread  in  tliis  tinia  \m  all  LUb  iflands  and  organs  of  the 
body.  It  is  impossible  not  to  eee  in  this  ex|it-riiiit;nt  a  reproduction  of 
fomu  of  the  pjitholfigtcal  features  of  VwtX  uilicrcuhHiis  in  man.  Other 
experiment*  may  l«e  <piot*-d ;  for  example,  a  rabbit  was  iaocidutcd  with 
one  cubic  centimeter  of  meat  juice  in  eiich  ^n-oin :  the  animal  wa-t  killed 
in  120  days,  at  a  time  when  if  the  material  hod  been  virulent  all  the 
organa  and  jfUnds  of  the  body  tv-ouid  have  been  affected ;  but  the 
only  leflion  present  htls  in  the  tnj^inal  ^huids  uf  one  side,  the  lesion 
containini;  tubercle  liaeilli.  In  another  rabbit  inoeulatcd  witli  two  cuhi<- 
centimeters  of  moat  juice  in  each  groin,  deatli  occiured  in  nixty-six  days, 
and  a  amall  tuberculnr  ca^eou!^  m^uu,  conlaiuiti^  nnmernus  tubercle 
bacilli,  was  found  in  the  rijflit  thi^h.  This  e)i|>ennient  ilhiHtralea  the 
cam«  pointa  as  the  tn'O  former ;  but  nnotlier  point  alEo,  inasmuch  as  the 
injection  in  the  ri^ht  tlii^h  acciiientalty  tiK)k  plat-e  in  the  nntfteles  uf  the 
limb,  and  the  d«^v»^Iopnient  of  tnhenle  bucilli  was  more  or  less  prevented 
by  the  muscular  ti^^RUe.  TheHe  itre  extreme  ca^es  of  local  tuberculosis 
resulting  from  the  luoculation  of  meat.     In  many  othciv  it  was   like- 
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wise  found  that  the  degree  of  tuberculosis  at  the  time  of  death  was  not  bo 
advanced  a^  when  latter  dosea  of  virulent  tuberculous  material  were  used. 

Feeding  Experiments. — Inoculation  experiments,  although  instructive 
from  the  point  of  view  of  infection,  do  not  reproduce  the  kind  of  cases 
that  occur  in  the  human  being  or  in  natural  tuberculosis.  Although 
inoculation-tuberculosis  has  occurred  in  the  human  being,  the  great 
majority  of  cases  of  the  disease  are  to  be  ascribed  to  other  modes  of 
infection.  Feetling  is  one  of  these.  The  results  of  feeding  with  tuber- 
culous material  will  be  discussed  as  they  occur  in  guinea-pigs,  pigs  and 
calves ;  and,  as  in  tlie  inoculation  experiments,  with  virulent  and  with 
non-virulent  material. 

If  guinea-pigs  be  fed  with  one  dose  of  virulent  tubercular  material 
obtained  from  the  cow  or  man,  the  first  lesion  observed,  as  in  other  cases 
of  infection  by  the  disease,  is  a  local  one  in  the  small  intestine  and 
caecum.  This  is  first  apparent  to  the  naked  eye  (and,  indeed,  to  micro- 
scopical examination)  at  the  end  of  from  eighteen  to  twenty-one  days. 
Previous  to  this  no  naked  eye  lesion  is  discoverable,  either  in  the  Peyer's 
patches  or  in  the  mucous  membrane,  nor  does  a  careful  microscopi- 
cal examination  of  the  mucous  membrane  show  tubercle  bacilli ;  however, 
no  examination  by  means  of  sections  can  be  extensive  enough,  within 
practical  limits,  to  make  sure  of  their  absence.  The  frequency  with  which 
the  small  intestine  or  the  caecum  ia  affected  is  variable.  Of  twenty  animals 
rendered  tuberculous  by  feeding,  the  disi-ase  was  present  in  the  small 
intestine  in  all  but  one,  which  had  been  fed  with  sputum ;  and  the 
cecum  was  nITected  in  all  but  three.  The  frequency  of  the  infection  of 
the  csecum  in  the  guinea-pig  is  explicable  by  the  fact  that  it  contains 
large  and  numerous  Peyer'e  patches,  and  thus  differs  greatly  from  this 
ot^an  in  man  and  camivora.  From  the  intestines  the  disease  spreads  to 
the  mesontoric  and  the  ca^cal  glan<ts  in  about  twenty-eight  days  from  the 
commencement  of  the  experiment;  from  these  it  spreads  to  the  coeliac 
glands,  the  liver,  spleen,  posterior  mediastinal  and  bronchial  glands,  and 
to  the  lungs.  In  some  animals,  living  a  long  time,  the  anterior  medias- 
tinal glands  are  affected ;  as  are  also  the  glands  in  the  lesser  omentum 
and  the  lumbar  glands.  As  in  inoculation  experiments,  the  course  of  the 
disease  is  similar  when  virulent  tubercular  material  is  used ;  that  is,  a 
local  lesion  is  produced  from  which  infection  takes  place  to  the  neigh- 
bouring lymphatic  glands,  and  thence  to  the  other  glands  and  organs  of 
the  body  in  order. 

In  pigs  fed  with  virulent  tuberculous  material  the  pathological  course 
of  the  disease  is  practically  the  same  as  in  guinea-pigs;  namely,  from  a 
local  lesion  in  the  alimentary  tract  the  infection  spreads  to  the  neigh- 
Iwuring  lymphatic  glands,  and  thence  to  the  organs  of  the  body.  But 
in  the  pig  the  tonsil  is  one  of  the  chief  localities  for  the  absorption 
of  the  tubercular  virus.  The  following  case  may  be  taken  as  a  typical 
example  of  advanced  tuberculosis  from  feeding  in  the  pig.  There 
was  a  Urge  tuberculous  ulcer  of  the  right  tonsil,  the  corresponding 
lymphatic  glands  showing  advanced  tuberculosis,  which  had  spread  to  the 
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chain  of  cerviciil  gluiuJs :  there  were  numcrmis  liiberculnr  ulcers  in  tho 
ca>ciini,  and  thi-  ciei:al  ami  me!ti>tit«ri(:  gUii<i»  w«re  nil  atTocu-d  W  \\w 
disease :  tbo  glands  in  the  lesser  omentum,  the  cwhac  glands,  and  Uio 
poftturior  tDMliaHtinal  ond  bmnchini  ■;iande.  were  al^o  ulfvcted,  und  there 
wa«  tiil)ercnlii)ti»  of  the  liver,  aplt^tt  und  hiii^  Thp  local  li-»ti<iii#  in 
thi«  case,  iiuwover^tbosie,  that  is,  which  showed  the  wny  in  vrhivb  the 
vims  had  entrti-tl  the  body      were  the  right  toiixil  and  the  cipcum. 

A  healthy  pig  wa«  fed  once  with  120  ^rammM  <\\  liit^rcnlons  hing 
{rout  a  cow.  It  was  killed  in  hfty -seven  days,  and  a  ^rnall  tubercular 
uteer.  3'  by  \'^  vu  found  in  one  of  the  Feyer'K  patches  in  the  middle  of 
the  ileum;  otherwise  the  alimenlary  tm-t  was  norninl.  Noiirly  all  the 
raesenteric  glands  vere  tuberenluiis,  a&  well  as  the  posterior  media^tiiud 
and  the  glands  in  the  lei>»er  onienttim  ;  wliite  the  liver,  Rpleeri  nnd  lunge 
Kbowod  extriuive  miliary  tiiberciiloni)i.  This  experiment  is  of  iniporlance, 
as  showing  that  the  local  lesion  from  feeding  may  be  out  of  alt  propor- 
tion to  tho  tubeivulosia  present  in  the  organs  of  the  body ;  for,  whereas 
only  one  buliII  ulcer  wae  pr^'wnt  in  the  irit<»tine,  all  the  mefent«Tic 
glands  were  ufTeciL'd,  and  the  tul)erculo)(is  was  extensive  in  the  iniportHnt 
solid  organs  of  the  iMtdy.  It  will  be  seen  that  tliis  ca3(>,  the  result  of 
telling  with  a  hirge  doso  of  the  virus,  lie*  between  the  fue  previously 
quoted  and  that  of  feuding  with  non-virulent  tuberculoua  nuiterinl. 

In  calves  fed  with  virulent  tnherculous  material  the  local  lesion  is 
sent  in  tbo  vmall  iiiU-«tiue,  and  less  coniuionly  in  the  cu-cum.  The 
M;nt4^^ic  glands  are.  alwuyH  ull'iHttcd,  and,  when  tlii^  ciraim  is  attacked, 
the  orcal  gUn'Is-  The  disease  then  spreads  ti»  the  jiosterior  tncliiH^tirlal 
and  broncbiul  ^landis,  and  usually  to  the  lungs.  The  cervinil  giniids  may 
be  suhHi>(|Uen tly  alTecied,  as  well  a>t  the  retro-bepiitic  gkmU.  Two  pointSv 
honrevcr,  must  be  noted:  {!)  That,  na  in  the  )iig,  the  glandx  below  tho 
jaw  may  'w  affected,  showing  thiit  tlie  absorption  of  the  virus  has  taken 
place  through  the  pharynx;  and  ^2)  that  tul)«iviiloais  of  the  plenra  in 
llio  (ortD  of  *'gr*|>es"  may  oi*cur  wtlhuut  the  lunga  being  affected.  Thin 
result  is  of  some  impnrU-ince  from  the  patholugiuul  jHiint  of  view,  llie 
case  occurred  in  one  of  four  ciilvea  kejit  Jn  tbo  samn  shed,  whieli  rereived 
at  one  feeding  from  the  «ame  (rough  one  kiloji^ram  of  a  mixture  of  tuber- 
culous udder,  lung,  and  lymphatic  gland,  finely  minc&d.  AH  tlie  calven 
became  tuberculous,  and  were  killed  at  varying  pprioda.  One  was  killed 
in  eighty-five  days  and  Iwsid^-s  showing  ulceration  of  the  intestine  and 
an  infection  of  the  ciecum  and  of  thu  mescntcnc  nnil  ca^cn)  glands, 
it  presented  tutwrcle  in  the  posterior  mediastinal  and  bronchi.il  glands, 
in  the  lungs,  in  the  pleura  (as  "grapes"),  and  in  the  cej-vii.-ul  glands. 
ADuUii<r  calf,  which  was  killed  in  3''>9  tlaya,  showed  tubercnlueis  of  the 
smftU  intestine  and  of  the  mesenteric  glands,  of  the  retro-hepatic  glands, 
of  tho»e  below  the  jaw,  nf  the  [(oslerinr  med lastiiial  and  bronchi.Tl  glands; 
although  llin  pleura  waH  exttuisively  di:sea.'<e{t,  in  ihu  form  of  "gmpeH," 
llie  lung  WM  quite  normal.  It  is  important,  thorehiro,  to  nole  from 
this  experiment  that  when  the  animal  w.'ir  fed  with  tuberculous  material 
tlie  pleura  may  lie  affecldi  even  tltoiigh  the  liuig  bo  ijuito  healthy.     The 
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iiifectioTi  of  the  pIcurA  to  the  exclusion  or  the  lung  probably  took  pUc« 
in  this  cue  from  thK  broncliiftl  nnd  the  ]K)»t«rior  niediavtiiiiil  glumls. 

MoAt  importacit  KKiilts  were  obtAitiod  when  luiiiiials  nerv  foil  with 
non>vini1fi)t  tiilit^rculomt  i]):itfrmt.  Am  un  illu«triitivi>  example,  an 
•xperimt^Qt  may  bo  quoied  iu  which  fuur  (^ninea-ijifs  wt-re  fwci  iii 
the  course  of  two  days  with  200  cubic  centiim-tcre  of  tubcrculouii 
milk  whicii  w:)9  not  v«ry  viruleut^  Rach  aniiiial  got  abi^iit  50  cnbic 
centimeters  of  the  milk.  Ouo  died  after  tweuiy-livu  day«,  and  sbowed 
no  tnb^Tcnloiis  I  onion  ;  llie  other  ihrtc  died  in  forty-nine,  lifly-three, 
and  sixty-sevL'ti  dyys  i-ej*|wciively.  In  lhes«  tlirt-e  lust  InbercuioBis 
WM  developed,  bnl  the  disuaso  waa  |)iuscnt  only  in  the  iiilosliiicB  and 
mesenteric  glanJs  in  iho  tiral  two,  imd  only  in  the  meieiiieric  j^landa  in 
tb«  third.  All  lhre«  animals,  ttierefore,  showed  a  liuiitutiuii  of  tliu 
iliaeaee  ;  if  they  had  bferi  fed  wiili  vii*ulunt  tuberculous  material  the 
dUcftso  would  have  )!|>read  to  all  the  glandfi  and  organs  of  the  body 
during  iba  time  that  lliuy  lived.  Tim  hut  imlmal  sbuwed  a  poinl 
which  is  of  great  impurtanco  in  the  study  of  the  mode  of  infection 
of  tdburculojtis :  tlu-ri-  waa  no  local  leaioii  in  the  intt'tttinv,  yet  the 
di«eiuo  wa!i  prosfiiL  iit  lliu  uiesenttnii:  glandfi,  aitti  nmvlieru  eltiir  in  tho 
body.  The  conclusioii  is  clear,  therefore,  that  tlio  bacilli  had  passed 
through  thn  intcsttiial  wall,  without  producing  the  characlurifitic  local 
lesion,  atid  had  btup|>ed  and  grown  in  the  mnsent^rtv  glands. 

This  point  19  well  illuitnitcd  in  tin;  i-ciiilt  of  ftreding  pigs  with  noti- 
virulent  Lub^-rculoiis  material.  In  ttu&c  cases  there  tt'.ts  no  local  lesion 
HI  any  i>nrt  of  thu  ga^tro-intealinal  tract,  either  in  llni  fainted  or  in  ihu 
•mail  or  largo  intestine.  Tnberdi"  is  developed  in  t!te  lympliatic  glands 
in  euuiieclion  with  the  ga«tro- intestinal  tract,  and  may  extend  Lu  other 
glanda  and  organs  of  the  body.  TJiif)  i>ceurn  when  ])igH  are  fed  with  the 
ni«at  from  tnb-Tcuious  cows,  ur  with  milk  only  slightly  vindeiit  from 
cows  with  lLibi.'rcnIii&iR  of  the  iidiler.  Thus,  a  heiiUliy  \n'^  waa  fed  w*ilh 
about  \'l  litres  of  milk  from  a  tubrrrnlons  rnw ;  it  was  l(iHiid  in  sixty- 
eight  days,  antl  tubi^rcidoHiB  of  the  Dieseiiteric  glands  alone  »os  found — 
an  L'xlcnsive  eximiinalinn  iif  nil  the  other  glands  an*!  organs  of  the  Ijody 
showed  the  struclnre-s  Ui  Xtc-  perfei'tly  iionnal.  Thai,  this  was  only  slightly 
vtnileiit  milk  was  idsu  shown  hy  the  ox[M-rinn;ii1:s  on  guinea  pig*,  which, 
however,  noel  nut  be  further  n-fen-ed  to.  The  site  of  invasion  of  the 
tubcrcln  bacilli  ill  tliis  animal  wax  therefore  tliroiigli  tlie  s^mall  intestine, 
since  the  mt'senterie  glands  were  affeeled.  Tlie  »mail  inlefitine  i«  not 
tlic  only  tract  through  which  the  tubercle  bacilli  may  710*3  without  pro- 
dncing  a  local  leaioii.  Thus,  one  pig  was  fed  with  over  \\  kilngrama  of 
meat  from  a  tuberculoua  cow,  and  was  killed  in  sixty-seven  dayg. 
Tub(^rriilii,iis  of  the  gland*  below  the  jaw  on  the  right  nide  was  foillKl,  a» 
well  a»  of  the  Inngs :  there  was  no  lesion  in  the  lontil  or  pharynx,  and 
all  the  other  organs  of  tlie  budy  were  normal.  In  this  case  the  mode  of 
invasion  was  l-hriiiiyh  the  right  tonsil  or  the  right  siiie  of  the  jdiarynx  ; 
and  the  disease,  after  aR'ecLiiig  the  lym|ihaiic  glauds  in  eoiinectiim  with 
this  part,  evtxMided  to  the  lung^  without  alTecting  the  cervical  glands  or 
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tite  glands  <if  the  ihorax.  This  wns  a  very  instructivo  case,  iiituniii<.'h 
as  it  repnxiuctiil  tJindistrilmtioii  ofthu  Icsiotis  in  smiiiu  casi-s  uf  |iu)maimry 
tulM>rciilr>Ait)  in  m:in,  in  whii-h,  following  the  <kvt-lupTnenl  of  •'scrofulous 
jllamb  *'  in  the  nwk,  <!i-«ase  of  ihe  lungs  suiwrvi-ni.'*. 

[ti  another  \i\^,  which  was  Ted  with  \  kiltijjrama  of  meat  frniu  a  Uilwr- 
culouR  cow  And  was  kiilr-d  in  UKJ  days,  there  was  1  uberctitusJH  of  ihc 
glutHls  below  tiio  jaw  011  thw  right  eide,  of  the  cujHao  ^jlaiids,  ntid  *A 
the  liver  and  e[ileeii.  In  this  ca^e,  likewino,  i\w.  niodu  uf  iiirusioii  vrui 
through  tlie  ri^ht  tonsil  or  right  Hid«  of  the  [iharynx,  hut  iJso  ihmugli 
the  upper  part  uf  the  gasiio  intestinal  tract,  fur  tlie  celiiic  glands  wt-ro 
afrect4H].  The  occurreii'ie  nf  tuhtirunlosis  in  the  liv«r  and  gjilivii  jxi^^sdily 
occurivd  by  the  infection  from  tlic  cu'liac  glanda  jiansiiig  hnekwar-Is  lo 
those  orgnn». 

A  fourili  CHsc  of  tuherv'ul»-is  iu  a  healthy  pi,-;  followed  thn  feeding 
with  oTec  a  kdogram  of  muat  from  a  tulierculonsi  cow.  TIm  animal  wii»t 
killeil  ill  303  da^s,  nnd  tnbercllIo>^i8  of  the  glands  and  tlio  utni'iituni, 
tlie  oTliac,  bronchial  and  paslen'or  mediastinal  glands,  wan  fi.und, 
a,-i  w«ll  j»s  of  oMf  fpididvnii^.  In  this  ijij.^  the  niodf  of  invasiini  whu 
through  llie  upper  pail  of  the  gnstnj-iTiterttiiiul  tract,  as  the  lyinphatio 
j^lnnds  in  connection  tJiercwiili  wt-re  affected.  The  affectiou  of  the 
broncln.tl  niul  jKixterior  mcdiaKtinal  ^IsiuU  i8  ]>i-obtibly  Lo  he  axcribed  to 
inreetioit  from  the  nlidumiiia!  ^Iiuitls  ntlccted,  but  the  chief  inli;n-»l  of  tliu 
oxpcrimcnt  re.»u  on  the  fact  that  the  cpiditlymis,  far  n-moved  froin  nny 
connection  by  means  of  lymphatifa  with  the  ghinds  alletteil.  Hits  tuber- 
culous. In  this  Liuio  the  diteuse  is  tu  be  ascribed  to  infection  carried  hy 
tbo  bbiod-v<!«si-K 

Th«  main  features,  therefore,  of  rhe  result*  of  feeding  pij^s  with  iioa- 
virulent  tnlwrculoiis  material  urc  iw  follows: — 

1.  No  local  lesion  is  proilucod  at  the  Beat  nf  invuion. 

2.  The  IvnipiiatLC  gltuidi^  in  cotini-'cliotL  with  one  or  other  jiart  of  the 
aUaunuiry  tmut  Viecomu  at1e<;ti;d  by  iho  di^^triuti--. 

3.  From  tlita  focna  fjuite  dietJint  paru  nua-  ha  affected,  namely,  the 
lung',  or  oven  nii  organ  so  rt* uiole  as  tlie  epididymiij. 

In  tliO  expcrinicrits  on  calves  fed  with  either  vindenl  or  slightly 
virtdtnt  lnl«rcu!oii9  material  tiiera  wsa  always  a  local  lesion  in  the 
intestine  when  tuben-ulosiH  developnl  ;  but  it  Ih  noiuucrthy  that  in 
b<ith  cases  iho  loral  lirsioiis  in  the  intostinca  fretjufntly  did  not  pnicecd 
to  ulc*n»tii.>n.  but  conMii^lvil  in  small  nodnlea  in  tlie  IVyer'n  patehee,  ivhicli 
caseaicd,  and  fretpiently  iHicamu  caleareoiiB.  (.'aleiUcLtKiii  of  Lhu^e  ninlules 
nii^ht  be  found,  even  thrmah  thcro  wjjs  active  and  fpri'.nling  tiibcrenlosin 
in  various  or^iana  of  the  body.  A  viinihir  obfi^ervation  wiis  iTiade  in  adult 
ciwB,  the  siibj'-ct  nf  naturul  tiiimreuhisis  ;  and  the  same  thing  occnrs  in 
the  luim:m  Vicing — the  main  fatt  is  that  the  In^-al  !c-inn  is  out  of  all  pro- 
portion to  the  tuberculosis  which  sub-ietjuently  deveb'ps  it*elf  throughout 
tlic  body.  Ill  cjdvci  &[iutum  is  not  so  highly  infective  .1  mnlcrial  us  the 
tuberculous  material  fmm  the  oi^ans  of  n  cow.  The  coiiroe  of  the  dtseuM 
in  the  latter  tustoDcc  Iiuji  already  been  described  ;  and  as  regards  sputum 


it  mny  be  stated  that  in  one  exjieriment  two  Itoalthy  calvGs  w^ro  fod  out 
uf  tlie  same  tub  with  44U  cubic  cetitimetvra  of  fi|Jiitiim  from  two  casM  of 
pulmnrifiry  tuUerculosiis  conUiiniit^  ntinicniuii  tuii^fclt;  liarilli.  Oiic  calf 
wa»  kitli'ii  in  (ifty-six^  (lays,  nml  tliirtcirn  nniUiIfs  uf  tubercle  wore  foiiiiil 
ecitttered  llii''iiii;h,  the  Peyer's  p;itciieB  of  lh>'  Bniall  intestirip  ;  there  was 
niso  tiiljcrculoHia  of  the  metHMilmic  gliimts,  but  uf  no  iilhiM-  }{huidB  or  orgaii» 
••f  the  IxkIv.  Th<^  ftecoml  calf,  which  fcil  crtiially  with  tho  first,  was  killed 
in  13y  days,  and  sbowcd  no  tiibercul<»is,  every  organ  iiml  gland  in  the 
Imdy  bt-ing  quite  uormnl.  This  ivas  ii  j;«oil  ilhwtnition  (af  wiiirh  nmny 
Tni<;ht.  be  r(ti(jUMl)  uf  niiinialA  exfjoaed  to  the  sHiiie  ile^^ree  of  infection 
of  tuht'rciilosis  —  one  devidojiiiig  tlie  disease,  the  other  not.  In  this 
pnrtiridar  instance  the  occiirrenfe  is  explaiiipd  by  the  fact  that  the  ralf 
ihiit  trxhibiiL-il  tuWrctdnAis,  being  a  Jemey,  waA  more  delicate  than  the 
other,  a  half-bred  shorthorn. 

leihal'tiiun  Erfinhmiit*. — NumeroHB  itihalatinn  experiments  have  been 
jierfitrrned  (Villvtuiii,  Koch,  luul  oihers),  wii,li  ihe  result  of  transmitting 
tilt.'  diseaMC  to  iiniiiials.  The  bacilli  in  pure  cultivation  have  bewn  sprayed 
on  to  the  faces  of  nnimals.  fliid  a  pulmonary  tidHjrculo^is  has  resiiltid ; 
und  tuherculoiis  mnterial  ba«  been  dried  and  powdered,  and  allowed  to 
be  inhaled  by  the  aniinnls,  with  tiiu  almost  certain  result  of  producing 
pulmonary  tuberculosis  This  experiment,  hnwever,  is  dangerous  for  the 
wurkers,  one  of  whom  eontrnctcd  a  tuberctUous  and  fatal  broDcho-pueu- 
moniii  in  this  manner  (Nocard), 

Mtxlfi  uj  lufefti'in  m  yaturat  Tuheratiosi-i  in  vlnimaU. — tn  cows  the 
mode  of  infection  is  oUhcr  by  means  of  the  lunga  or  the  iiitestiiu-s.  Id 
CASC8  of  tuberculosis  tn  cattle  tho  lungs  and  pleura  arc  affected  in  about 
40  per  cent  of  llie  i.::i*c»  ;  tlie  lunys  alontf,  in  20  to  25  per  cent ;  the  jileiini 
and  peritoneum,  in  15  to  IMi  per  eoit,  and  in  tho  i«maining  cases  the 
lyiiij>hntic  ^laiiiU,  the  geidtal  iTuanw,  iiDiinmie,  boiioj^,  tU:.  (Nucaiil). 

This,  ho^vuvur,  is  not  u.  vuluuble  ttiode  of  clmssilication,  nxcopt  to 
show  tliat.,  as  in  man,  tho  majority  of  co^es  of  uibL-ruLiloRia  affect  the 
lungs  and  tbumcic  orgaiiK.  In  the  com-  it  miiMt  be  n-meni Ijered  tlmt  the 
occurrence  of  "  grapea  "  is  an  anuLomical  i«.'ciili(irity  of  ibe  disease,  such 
buuehy  tubercular  vogetntiotia  not  occurring  in  the  pleura  of  umn.  The 
analvfia  of  twelve  ciiges  of  imtiu-iil  tuberculosis  iu  the  cow,  in  which  every 
origan  and  {,'!iind  of  the  body  was  exiimined,  gave  tlio  following  result : — 
The  disease  wm  primary  in  ch«  lung  in  eight  case* ;  primary  in  the  intes- 
tines without  utfoclion  of  the  lungs  in  one  caee ;  and  in  the  intestine  with 
atTuctiun  of  the  liin;ji4  in  three  uoacA.  llie  siaiumcnt  that  tlieue  last  thnw 
cases  were  prinmry  in  tht;  intestine  rests  on  the  fan  that  the  intestinal 
lesion,  having  italcilJed,  was  ohbir  than  that  in  the  Inng.  In  catUe,  there- 
fore, the  disease  mnst  be  cnnsiderMi  os  most  frequently  an  inhalation 
tiibercuIosiB.  and  less  frequently  an  in;:eHtion  tuberculoiis.  In  the  cow, 
whou  the  liiuga  are  atTuetud,  the  jKjsterior  medijisLinal  glands  ara  usually 
tnbcrRutoiia ;  and,  except  in  certain  cases  which  occur  in  children,  this 
conBtitut"8  an  anatomic-il  difference  between  ]>iiImonary  tubfrculosis  in  the 
cuw  juid  in  man.     The  disease,  as  it  occurs  in  tliccuw,  may  thus  he  divided 
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into  two  cloBfira,  iiaiiiely,  (I)  wlit-i'O  it  U  iiiiiiieJ  to  tiie  tburacic  origans  and 
gkiiils,  and  (2)  to  the  aMojuiiial  ur^aui;  niiil  gluidn  lii  coses  of  diec&so 
ill  llm  thorax  it  is  highly  [truLiablv,  even  if  only  one  set  of  glatitU  in  the 
aixlomaii  he  nffceteti,  i-biwcially  if  lliiK  1«3  the  iut.-i)fiitci'ic  gluirdii.  that  ih" 
moilu  of  iiivitMoii  111'  the  virus  bai«  Kt^cti  tlmmgli  the  itit&stities ;  lhi«  is  evi- 
dent frnm  t  ht"  experiiiiciiLa  on  pigs  m  hich  I  hiivo  i|ii'jti-d.  Thu",  cast?*  occur 
ill  which  Umru  t»  cxluiniirR  tiilHircuiuBia  nf  thu  lungs,  of  ihu  ltro)]i.-hiii1  iiuil 
post«rior  mcdiustinBl  ^'lancls.  of  the  glands  in  the  les^T  unietttnm,  aiid  of 
ihtf  liver.  In  sucli  cftaes  jn  lliesti  it  is  iiri>ljAblo  th:tl  iW  gUinU  of  the 
IcBswr  uinRntuiii  arv  ihnsu  iir»i<  atfccti'd  ;  the  disoiisu  KpruuiU  ihoiu'O  to  thu 
liver,  to  the  jios[criur  mediastinal  g)aiid«  and  bi-onchial  gtunds,  aud  Uh-ticc 
again  to  the  lungs. 

Ill  tlir  jiig  the  difiunse  is  almost  aolidy  an  iiigeBtion  tuiwrculfjsis,  uml 
has  the  featurfd  whi«h  liuv«  htcti  di:Ecrit»cd  ])ioviously. 

lu  the  horse,  iiiftK'tion  occurs  both  through  th«t  JnttHtines  and  through 
the  luit}fA,  innst  fiviiuiMitly,  hiiwcvi^r,  hy  thu  fDrravr  niiAa  ;  bo  that  in  most 
K.ISVA  tlic  iilHlnminal  nrpiiiH  an-  the  chief  ocich  atfecttil,  ivell>n)ark<'d  ]jeri- 
tonins  ii.-iiig  observed.  This  dows  not  occur  in  the  cow  or  the  [lig.  Thp 
lung  i.)  uaiuilly  affected  secondarilf. 

Mode*  of  Inft€iioa  in  Man. —  lu  liiiman  1ti)>crciilo&i.s  many  as  are  tlie 
ye>ra  during  which  it  has  been  the  subject  of  sliidy.  Ihci-e  ia  a  greiic  want 
of  aeeuralc  information  as  regnnis  ihn  di^tnhiilinn  of  tnliercidnu!!  lesionti 
in  a  Urjje  nuinhrr  of  canes  ;  yet  it  is  only  by  a  <-onsid>ration  of  larfje 
uiuuber&  that  the  modes  of  infection  can  bo  dctcmiincd.  Tiic  ihroo  modca 
of  infection  by  which  tuVjcrciilosis  can  occur  aftiT  hirth  are  by  ibo 
inocuhition,  fuelling,  and  inhxlxtioti  uf  tulien ulmii;  niat«nal  ;  U)  \.hv%v  may 
be  added  a  fourth,  us  when  infection  is  carried  from  the  mother  to  thu 
fficttia  in  iitero. 

]n<icul;iiioii  lulierotiUisia  occurs  in  the  human  being  accidunlally,  as  in 
cMea  of  wuuii'L  uC  the  hand  during  a  poatmorlvm  cxuminalion  of  u  tiiber- 
ealoua  &ubjecl.  8omc  of  the  wart?  whii-h  ajijit-ar  in  ihesit  cases  (ttrrucn 
iwenw/TMim)  an;  of  a  tub«;rculi'U»  natun-.  L>i;alh  from  pulmunHry  tuber 
etdusis  luis  aUu  been  known  to  follow  inoculaiinn  of  Uiu  tingor  u.fter  a 
longer  or  shortur  int<"rv.nl,  W'b  may  ask  vvhi-ther  Injnis  is  not  in  some 
enaes  a  form  ol  inocuhilion  tuberculosis,  folhiwing  incHridution  of  the  skin 
with  t*ibert:ulou«  mftifriuJ  not  virulonl  in  d«-gn'(%  as  in  tlit-  already  quoted 
cast*  of  local  tulwrculosi*  <jf  the  skin  <ii;cnrring  in  a  guinea-pig. 

The  more  usual  mudeii  ot  inrcetinn  in  man,  however,  are  by  way  of 
ingestion  and  of  inliaUtion.  Spciiking  gcni^ndly,  ingestion  tuberculosis 
is  a  dist*asfl  of  rhil'Uiooil  ;  inhalMion  tubenndosig  a  disease  of  young  aduit 
life,  nlthongh  it  may  iK^rur  at  all  ages.  \Vbeii  tlie  [ung-i  alonu  are  Lho 
«f!at  of  tubeiridii-^is  at  death,  as  tbL-y  so  frequently  .in-,  and  no  old  or 
recent  tubercular  lesion  i»  found  in  or  near  ;rny  part  of  the  alimentary 
tract,  tJiv  iii'kIu  of  inft-ction  uii(|ui!sLioiiably  wan  by  inhalation  uf  .luhi^rele 
bacilli  Similarly  with  the  intestine  ;  in  cases  where  there  is  tubercular 
ulceration  of  the  intestine,  or  uveu  tuWrcubir  nodules  in  the  intostine, 
wttli  tuberculosis  of  the  uiusentLTic  glands  or  peritonitis,  ami  no  inliltra- 


X6  ^^^"^  SYSTEM  Of  MED/CJNE  ^■'^^^'"^^ 

lion  of  the  ]i)iig;t,  the  uiokIl^  of  itu-osion  lias  donbUesa  beuii  hy  way  uf 
llio  iiiiicous  tiiomlir.iiio  of  tliu  intLSiine.  But  tlicr«  are  many  cases  wbUli 
[irusuiil  grirat.  JitJiciilUL's  in  tlieir  i'X|iluiiaLiuii — casL's  uf  e<M:iilln]  {irirnary 
mborculosin  of  the  borics  and  juiiiw,  of  tlie  kiJucys,  of  ihc  cidditlymis, 
arnl  of  tlio  hriiiii  nr  inoningfs.  I'ost-mnrtera  recoi'de  of  Lliese  Lave  not  Ikjou 
itiailo  wiUi  siitlivii-ril  ucctiiuvy  friim  tlio  jirceuiiL  }io]'iii  of  view  to  jjprmit  us 
<lo(IiiiU.-ly  to  iii'licutc  llie  nioilii  of  iiifcctii.iii  in  many  of  du:m.  It  must 
lie  rvinvintwri^l,  llrstly,  tliat  tin;  ioc;il  lewiun  wlik-h  \%  dt^vflojicil  at  llie 
scat  of  itiv^^ian  may  Iki  out  i>i  all  ])n>porLi(m  to  tho  suUsoipn'm  tiiUer- 
culosis ;  secondly,  tliat  from  Vixh  local  lesion  a  Jiatant  part  uf  tlio  bmly 
may  l>e  allc'vttid  by  the  dt^ieatiu ;  und,  tliiniiy,  tliiit  tbo  locid  lesion  may 
licul  niid  Iti!  found  tn'tlicr  ;u<  a  fiUro-fa»ctiiis  or  udcun'o-ciiBconR  noilide  in 
the  luny.  or  ns  a  hcalud  iilcKt  JJi  the  int^isliiic,  or  us  a  piilL-iiiu-iI  nu'sintcric 
gland  witliDiit  ulceration  of  tlie  tntH^tiiiR,  In  some  ca>^eb>  of  jn-imary 
tuhiTcnlosii)  in  thn  [mrU  mcntjuncd  old  lesions  nro  found,  citbcr  in  the 
lungs  or  intestines  ;  lor  exam  pie,  in  c.i^es  of  meiiinjii ti»  a  few  hefdcd  ulcers 
may  bo  fuumi,  or  n  caliareous  mesenteric  pland  ;  and  in  nwes  of  tiilwr- 
cidoeis  of  tiio  <i{)ididyinis,  wlu^rc  fibroid  and  onlcarcoiia  noduIcH  are  fnurid 
in  tii«  lun^s,  tliere  is  no  dillicnUy  of  explanation.  But  tliere  are  c»«e8  in 
which  nu  local  Ie'*ion,  old  or  rwont,  can  be  found  in  the  Iniij;.'',  the  inn* 
tinoB,  or  tin*  mni;id»ourini;  Uinjiiiatic:  f^lnttds.  Thft  nx|ilaiiatirin  of  wich 
cases  ajipitars  to  bs  pivon  ijy  the  rosulu  of  the  previously  recorded  ex|jeri- 
ment.')  in  animals,  which  have,  sliown  that  the  tulwrcle  bacilli  inny  inter 
the  body  v>'itlir>iii  jinHhiciiig  a  leaioti  in  the  niticoua  membrane ;  and  th.it 
even  if  one  of  the  glands  in  connection  vith  the  gnstro- int<!Ktinn]  trupt 
b«*coiniiliiherc!i]oiia.  tliis  mny  ri-m!ily  lead  to  disease  of  a  distant  part.  It 
i)i  quite  pr>ssil>}u  in  t)^e  tiiiMies  of  children,  in  which  ahsorption  i*  active, 
that  tnbLTcle  baciLH  may  \fa.m  even  throui;h  lymphatic  gbinds  without 
prodncin;;  a  ti-sion  ;  or  more  proliiil)ly  may  ent«r  tlio  circidation  from  the 
mucous  lucmbraiio  and  be  carried  lu  a  distant  jjart — such  iis  the  joints, 
bonea,  or  th<!  m^'nin^es — and  ho  produce  primary  tuherculinsis  in  those 
parts.  In  any  now-,  wtiaU-ver  \\w  exint  path  of  iiifei-tion,  it  is  ci'M.-dii 
that  the  bacillus  must  puss  through  some  poiliou  either  uf  the  gastru- 
inUi^tirtal  or  of  the  rospiratory  trat't. 

S/'reAii  (•/  tfie  DtiC'i»r-  in  Uuf  liiKii/  "fin-  lufeffifm. — Two  cla8K(>8  of  cases 
liave  to  bu  uoui^i'lcni-d,  in  one  of  vv)iich  (ami  thesis  aie  the  majority)  a  luud 
lesion  is  jtroHnccd  at  the  scat  of  infection  ;  in  the  other  ih^rre  ii  no  local 
Iwiion,  but  i-ithcr  a  ljni|jliatic  yhiiid  in  comief.ti<ni  with  th-^  organs  which 
usually  couKiituto  the  ]iath  of  the  infection  is  nlfucted,  or,  without  infection 
of  tli«  I)  mpliatic  glands,  a  disiiuit  part  may  be  atfec^-d  by  the  tnb"*reulo8i» 
primarily.  Wjicn  thcio  is  a  local  luginn  in  tliti  early  sCugi-s  of  Utu  disease,  a 
spread  of  infe-tion  takes  place  mairdy  by  lymphatic  channels,  as  I  have 
fully  explained  inlheacccnntofexperimentjd  tuberculosis;  but  infection  also 
occurs  hy  actual  contact  of  the  tnlH^FTulout;  le>;ion  with  neighbouring  j)artB, 
this  Iwing  moht  evident  in  the  lungs,  and  in  cas.-e  in  witicli  the  pleura 
infects  the  jjoriloncniii  after  adhesion  t<i  the  diaphni^ni.  Ihc  tiiird  mod* 
uf  spread  vi  the  diseafio  is    liy  uicaiis  of  ibe  Lfluiid-ve^iScU  j   this  t^es 
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place  when  the  blood-vessels  are  themselves  infected  by  tuberculosis,  as 
in  the  lungs  they  very  commonly  are  ;  the  tubercular  lesion  ruptures  into 
the  lumvn  of  the  vessel,  and  the  virus  is  carried  to  distant  parts.  In 
this  way  the  occurrence  of  tuberculosis  of  tlie  liver  and  spleen  in  primary 
tuberculosis  of  the  lungs  is  explained,  the  occurrence  of  meningitis  like- 
wise, and  the  iufectiou  of  such  distant  parts  as  the  joints  and  bones.  I 
have  referred  to  another  mode  of  infection,  namely,  from  mother  to  fajtus 
in  utero.  Instances  of  tuberculosis  have  been  described  in  the  fcetus  wlien 
bom,  or  in  the  early  months  of  life,  and  are  attributable  to  tliis  cause. 
It  is  eindent  that  this  can  only  occur  when  there  ia  tuberculosis  of  the 
placenta,  for  as  there  is  no  actual  connection  between  the  blood-vessels 
of  the  mother  and  those  of  the  foetus,  the  tubercle  bacilli  cannot  be  said 
to  find  their  way  through  the  walls  of  uninjured  vessels. 

Cases  of  primary  tuberculosis  in  the  bones,  joints  or  epididymis — 
that  is,  in  parts  f;ir  removed  from  the  ordinary  channels  of  infection — may 
lead  to  a  generalised  tuberculusls  ;  inasmuch  as  tliere  is  no  direct  lymphatic 
connection  between  tlie  parts  affected,  the  spread  of  the  disease  in  these 
cases  takes  jdace  presumably  by  means  of  the  blood-vessels. 

Sources  of  Infection. — The  sources  of  infection  in  tuberculosis  are 
deserving  of  the  closest  study,  to  enable  us  by  prophylactic  measures  to 
diminish  the  mortality  from  the  disease.  In  many  minds  great  difficulties 
surround  the  opinion  that  tuberculosis  c:in  be  discussed  as  an  infective 
disease.  These  difhculties  are  nlics  of  the  past,  during  which  the 
discussion  of  "]>hthisis"  has  been  mainly  limited  to  purely  anutumical 
and  clinical  considerations.  The  question  has  often  been  obscured  by 
such  a  term  as  "tlie  communicability  of  plithisis,"  used  as  if  "phthisis" 
were  a  disease  which  could  be  communicated  from  one  person  to  another 
as  rapidly  as  scarlet  or  otiier  infecting  fever. 

Tuberculosis  bus  all  the  characters  of  an  infective  disease.  It  has  an 
incubation  period ;  it  is  associated  with  fever,  and  certain  other  definite 
symptoms  which  will  be  discussed  later.  There  can  bo  little  doubt 
that  the  long  duration  of  cases  of  tuberculosis  has  been  the  great  bar 
to  the  acceptance  of  the  disease  as  an  infecLivo  malady.  If  it  bad  a 
short  incubation  period,  and  if,  as  in  some  infective  fevers,  death  took 
place  in  a  short  time,  there  would  bo  no  doubt  of  the  infectivcness  of  tlie 
disea-sc.  The  word  "  phthisis  "  has  also  greatly  obscured  the  suliject ;  it  is 
better  to  discard  it  and  use  the  term  "pulmonary  tubprculnsis  "  for  the 
disease  when  it  attacks  the  lungs — for  "consumption,"  as  it-  is  usually 
called.  Few  of  the  cases  calloil  "  phthisis  "  are  not  pulmonary  tuberculosis ; 
indeed  this  is  to  understate  the  matter,  inasmuch  as  one  of  the  surest  means 
of  di^nosing  cases  of  "  plithisis  "  is  the  discovery  of  tubercle  bacilli  in  tlie 
sputum,  and  the  dia^no-sis  is  sometimes  ma<lo  from  tliis  fact  alone.  There 
is,  as  a  rule,  no  difference  of  opinion  when  tuberculosis  attacks  other  parts 
of  the  bo<Iy,  and  therefore  tlie  foregoing  expbmatory  remarks  in  relution 
to  "phthisis"  are  necessary.  Tuberculosis  is  an  infection;  it  is  due, 
that  is,  to  a  virus  which  is  introduced  into  the  body ;  it  cannot  arise 
dt  nOTo  in  the  body,  and   therefore,  as  has  been  stated,  tlie  sources  of 
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inft'ction — that  is,  the  material  which  in  natural  tuberculosis  is  introduced 
into  the  body  and  produces  the  disease — must  be  studied  with  great  care. 
It  ha3  been  stated  tliat  the  bucillus  is  a  parasite  and  not  a  saprophyte, 
that  it  has  no  independent  existence  outside  the  body.  But  there  are 
numerous  soui-ces  of  infection  by  tubercular  material  from  human 
beings  or  from  animals  the  subjects  of  the  disease.  Thus,  from 
human  beings  tbi^re  is  the  sputum  from  the  lungs  in  pulmonary 
tuberculosis ;  the  urine  or  tlie  fieces,  when  the  urinary  tract  or 
intestines  are  affected  with  the  disease.  Milk  from  a  tuberculous  cow 
may  bo  a  BOiirce  of  infection,  or  meat  from  cow,  pig  or  fowl ;  and 
tuberculous  organs  or  parts  removed  from  man  or  animals  may  also  be 
sources  of  infection.  By  far  the  moat  important  of  all  these,  however, 
are  sputum  and  milk. 

1.  Sputum  in  the  moist  state,  when  inoculated,  inhaled,  or  used  for 
feeding,  produces  a  spreading  tuberculosis,  as  has  been  frequently  shown 
by  experiment.  In  dried  sputum  the  bacilli  retain  their  vitality 
for  a  very  long  period,  even  for  eight  or  twelve  weeks ;  and  in  this 
form  they  can  produce  tuberculosis  in  animals  by  inhalation.  Consider- 
ing the  number  of  tuberculous  human  beings  in  the  world,  and  the 
absence  of  precaution  in  the  treatment  of  ttie  sputum,  this  is  probably 
the  most  frequent  cause  of  tuberculosis,  and  especially  of  tuberculosis 
of  the  lungs.  The  dangers  from  sputum  arise  not  so  much  in  the 
open  air,  as  in  the  habitation  or  the  room  occupied  by  a  patient. 
In  the  open  air  it  is  soon  dried,  and  the  bacilli  are  rapidly  killed  by 
means  of  the  sunlight.  In  the  room  occupied  by  the  consumptive,  not 
only  does  tjie  handkerchief,  which  frequently  receives  the  expectoration, 
become  highly  infective,  but  also  the  clothes  of  the  patient,  the  bed- 
clothe^s  and  the  walls  and  furniture ;  soiled  handkerchiefs  may  be  laid 
on  the  mantelpiece  or  elsewhere,  expectoration  may  fall  upon  the 
fliior.  Thus  the  room  in  which  a  consumptive  has  lived,  especially 
towards  the  end  of  the  disease  when  he  is  in  bed  and  occupies 
one  only,  becomes  highly  infective  if  no  precautions  be  taken  to 
isolate  or  destroy  the  s|iutum  ;  even  when  spitting -cups  are  used, 
these  have  been  known  to  transmit  tuberculosis  by  inoculation  to  the 
person  who  washes  them,  as  by  way  of  wounding  a  finger.  Consider- 
ing that  s])utum  is  a  tenacious  material,  that  it  is  re.idily  collected 
in  a  vessel,  and  that  its  infectivity  is  readily  destroyed,  either  by 
antisejitics  (carlrolic  acid),  or  by  heat,  there  can  lie  no  doubt  that 
if  proper  precautions  wore  taken  in  destroying  this  highly  infective 
material  some  progress  would  be  made — and  perhaps  a  very  great 
one — on  tlie  road  to  prevention  of  the  disease.  Many  direct  instances 
of  infection  by  sputum  have  been  recorded,  some  of  which  have 
occurred  after  inoculation.  These  were  such  cases  as  those  just  men- 
tioned, of  wounding  the  finger  when  cleansing  tlie  utensils  contain- 
ing sputum,  or  cases  of  tubercular  prepuce  and  inguinal  glands  following 
circumcision  performed  according  to  the  Jewish  rite  by  a  consumptive 
priest.      Direct    infection    by  sputum,  causing    pulmonary    tuberculosis, 
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occurred  frura  a  midwife  in  advanced  pulmonary  tuberculosis,  who  was 
accustomed  to  blow  down  the  mouths  of  newly-born  children.  No  fewer 
than  ten  of  these  became  tuberculouB.  To  this  category  also  belong  those 
cases  where  a  healthy  husband  contracts  tuberculosis  from  a  consumptive 
wife,  or  vice  versd. 

2.  The  mili:  from  cattle,  the  subjects  of  tuberculosis  of  the  internal 
orgiiDs  and  of  the  udder,  it'  consumed  in  the  raw  state,  is  another  source 
of  infection.  When  the  udder  is  not  diseased  the  milk  is  not  infective, 
and  never  contains  tubercle  bacilli ;  although  it  must  be  remembered 
tiisit  tuberculosis  of  the  udder  may  supervene  at  any  time  in  a  tuberculous 
cow.  Ex j>erimeu tally  this  has  been  definitely  proved.  With  the  milk 
of  eight  cows,  the  subjects  of  tuberculosis  in  varying  degrees  from 
a  very  sliglit  amount  of  disease  to  adviiiiced  and  generalised  tuber- 
culosis, but  without  disease  of  the  udder,  twenty-six  animals  (rodents) 
were  inoculated,  and  forty-one  animals  (guinea-pigs,  pigs  and  rabbits) 
were  ft-d  ;  none  developed  tuberculosis.  On  the  other  hand,  when 
the  udder  is  diseased  the  milk  usually  contains  tubercle  bacilli,  which 
an;  discoverable  on  a  microscopical  examination.  If  the  disease,  however, 
be  not  far  advanced  it  may  be  difficult  or  impossible,  within  practical 
limits,  to  discovt^r  tubercle  bacilli,  although  these,  as  shown  by  the 
results  of  inoculation  and  feeding,  are  present  Thus,  to  quote  the  ex- 
perimental results  :  with  the  milk  of  five  tuberculous  cows,  the  subject  of 
tuberculosis  of  tlie  internal  organs,  varying  in  degree,  and  with  varj'ing 
degrees  of  tuberculosis  of  the  udder,  twenty-one  animals  were  inoculated — 
all  developed  tuberculosis;  twenty-seven  animals  were  fed — nineteen 
developed  the  disease.  The  milk  given  by  such  cows,  therefore,  was 
very  virulent,  and  must  be  considered  as  the  chief  mode  by  which  an 
ingestion  tuberculosis  occurs  in  man.  The  butter  made  from  such  milk 
(even  when  diluted  with  normal  milk),  the  buttermilk  and  skim-niilk 
are  also  liiglily  infective,  and  give  tuberculosis  both  by  inoculation  and 
by  feeding. 

Milk  is  a  source  of  iufection  chiefly  in  children,  in  whom  until  the 
eighth  year  of  life  it  ouglit  to  form  the  chief  article  of  diet ;  to  the 
ingestion  of  milk  is  no  doubt  to  be  ascribed  practically  all  the  cases 
of  intestinal  tuberculosis  and  of  tubercular  i>eritonitis  that  occur  in 
children.  In  some  instances  it  has  been  directly  shown  that  milk  is 
a  source  of  infection  in  chihlhood  (Demme),  producing  intestinal 
tuberculosis.  It  must  he  granted,  from  the  experiments  in  pigs  which 
have  been  recorded,  that  it  may  also  be  a  source  of  tuberculous 
(scrofulous)  glands  in  the  neck.  The  sputum,  or  any  tuberculous 
material  that  gets  into  the  mouth,  may  of  courae  affect  these  ghinds  also. 
Some  cases,  wiiere  tuberculosis  has  affected  the  socket  of  a  lost  tooth, 
are  possibly  ascribable  to  milk.  The  danger  is  no  doubt  diminished  from 
the  f;ict  that  in  most  of  the  milk  distributed  in  large  towns  the  milk  of 
ail  the  cows  of  the  herd  is  mixed,  producing  a  more  uniform  quality. 
But  this  is  not  always  so ;  the  milk  of  a  single  cow  is  frequently  used 
for  feeding  children ;  and  even  when  the  milk  is  mixed  with  non-tuber- 
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of  the  virii3  t/j  pro'liice  tuberculosis.  Iiirectioii  by  milk  is  [»rt^vciit«d 
by  1ii>iliii<^  it  for  ;«t  Kvwt  a  miniile.  As  aoori  iw  tubfrculim*  atttle  »re 
riyidly  oxt-lmlwl  from  llioUairy  tlicro  i»  tiodutibt  thut  Lbero  will  be  a  great 
(liminticion  in  cttk  of  iLbducniTiiil  tuberculosis  in  (.-liiblreti. 

3.  Tlu  total  removei'.)  IVom  (ii^m-i'cuIouk  CntLtlc  \«  iiifcclivo  in  a 
varyiri,:^  uiul  soincwiiut  intiuiiiliii-  iiiuitricr.  Kxp(.-['iiuont  lias  shown  ihut 
the  iiiri^ttiijti  Ji-iicnds,  nut  on  tuberc'tiloeis  jettons  wliich  itrt^  ])resent  in 
tbe  mii'^ciilar  ti^stiu  ilscrif,  but  on  tbi*  cuntamiitutioii  uf  tlie  mt^tt  during 
iti  rctimval  from  thi'  carcnae  ;  eitturr  by  iho  meat  toticbiiif;  a  tulwr- 
ciilou*  imrt^  or  by  infcclion  from  a  knife  or  cloth  used  by  the  butcher 
which  biu  proviously  iiicisod  or  wiped  a  tuberculous  purt.  Besides 
ihis  eiipurficial  conUimiiiuLjon,  tiiburcubnis  i^huide,  uitb^T  tho  lumluir 
or  p'ip1iti-a1  ylaiicis,  arc  not  itifri-i|Uont.ly  left  in  tho  caroa»e  when 
Hold,  and  Lhfso  iiiij^lit  in  some  instaiicvs  Ikj  iniiKM-fciiitly  cookiMj.  and, 
ftontaitHii;;  living  Uicitli,  -n-ouhl  when  swallmvcd  hn  ft  sonrco  nf  danger. 
Tiilierculou5  lesinns  of  the  initHCiiIar  tissue  itself  are  extremely  rare, 
and  do  nut  nccoiint  for  the  tiilwrcidoiiia  which  rosiiltA  fnim  tiio  in- 
ncnlntion  or  fending  nf  nnimaU  with  tho  mcaL  The  oxp«^ri mental 
refliilts  to  test  tho  iiifectivity  of  meat  may  be  (juoted.  Ment  from 
twenty-one  uowa.  which  \v(!r>!  in  viiryint;  stages  of  Luborciihiaia  from 
mihl  to  advanrftd,  was  inoiiiUted  into  forty -eiijlit  animnU ;  of  thefte, 
U'n  developed  tuberculnsis:  lu^  aiuniiile  (guinea- pips  and  pgs)  were 
fed  on  it,  and  six  dovclopftd  tuhf^riiiloRi-i,  It  ih  thuH  wjfn  that  rnw  meat 
ill  a  iniicli  le»H  infective  material  than  raw  milk.  The  danger  of  meat 
in  the  production  of  tubercHlosia  U  diiiiiiushi^d  by  cookinir.  sinco  by 
!iny  moilo  nf  cooking  —  wliether  roa«tinj;.  broilinj:  <ir  boiling  —  the 
siii'face  cif  tlie  inv:it  i«  rais'-d  to  n  tcniju-ratiiie  which  is  fatal  to  the 
tiibi?ri'lo  iKicilli  cautuinod  in  the  tiiberrulous  material  contaminating  it. 
Medicinally,  raw  meat  is  sometinics  given,  and  unless  precautions  be 
taken  this  uuiy  bo  a  source  of  tuberculosis.  The  mure  advanced  the 
tuberculosis  of  the  cow,  tho  more  likely  is  tlie  moat  to  be  infective; 
tliercfore,  no  meat  ought  to  bn  passed  for  crtn»iim|itii'n  fmm  a  cow  in 
which  tho  anaiotuical  distribution  of  tho  disease  shows  thcit  it  has 
become  gcn^'r.ili&cd. 

4.  T%i'M--fciiio<is  pr-fltrns  or  /uifrciWy'fJt  yaris  reuso^od  by  0|-ienitiou,  as  well 
AS  the  nonnal  excreta  from  tir{;ana  wliich  are  tbe  ».cal  of  liic  disease,  may 
l>o  sources  of  infi-clion  in  tuberculosis.  Organs  from  the  slaughter- 
house given  to  uniniaU  may  jiruducc  tuberciilu.<«iit  in  tbein,  and  all 
tnberculmis  parts  whi-n  dried  may,  like  ilie  sputnm,  be  sources  of 
infection.  All  such  parts  ought  either  to  be  destroyed  by  boat,  a»  in 
tho  rase  of  solid  organs  and  p-irlH,  or  rendered  stcrilo  by  iintiseptics,  as 
in  thn  ca.w  of  nrino  and  fasces  ;  these  procautiona  would  prevent  at  Icjtst 
some  of  the  c!»Be?  "f  tuberculosis  in  animals,  and  jwssilily  in  man  also. 

Preventive  Measures. — It  is  evident  from  what  has  been  eiiiJ  of  the 
source?!  nf  infection  that  they  nr«  all  prevcntible.  As  reganla  the  milk 
and  tbe  meat,  public  regulations  for  limiting'  the  supply  of  mdk  to  that  from 
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healthy  cows  ninne,  and  for  preventing  the  Bale  of  meat  from  cattle  in  an 
advanced  stage  of  tuberculosis,  are  necessary  j  and  would,  no  doubt,  in  time 
rvmove  meat  and  milk  from  the  list  of  sources  of  tubercuhir  infection. 
Public  regulations,  however,  develop  slowly,  and  not  infrequently  are 
imperfectly  carried'out;  but  as  regards  miik,  tuberculous  infection  is  so 
readily  destroyed  by  boiling  that  this  ought  to  be  done  as  a  precautionary 
measure  by  every  householder.  Similarly  with  the  meat  from  tubercu- 
lous cattle ;  to  sterilise  the  surface  wotdd,  in  the  majority  of  instancfs, 
Iw  sufficient  to  destroy  the  infectivity  of  the  material.  The  destruction 
of  tuberculous  org.ins  removed  in  (he  slaughter- house  ought  to  be 
compulsory,  and  such  organs  ought  not  to  bo  used  in  any  way  whatever. 
The  destruction  of  parts  removed  by  an  operation  ia  usually  cfl'ectively 
performed  ;  when  jireserved  in  alcohol  the  tubercle  bacilli  are  killed, 
and  when  not  preservwl  the  parts  are  usually  burnt.  Tlie  urine  can 
only  be  a  source  of  infection  in  tuberculosis  in  nire  instances;  but  it  is 
evident  (inasmuch  as  intestinal  tuberculosis  with  diarrhoea  is  so  common 
an  infection  both  in  man  and  animals)  that  the  fseces,  after  drying  in  the 
stall,  or  after  contaminating  the  bed-pan,  may  frequently  be  a  source  of 
infection.  In  the  case  of  human  beings  the  use  of  antiseptics,  such  as 
carbolic  acid  or  hydrochloric  aciil,  is  sufhcient  to  destroy  the  infection; 
:md  cattle,  when  they  come  to  the  stage  of  an  exhausting  diarrhcea  due 
to  intestinal  tubercntosis,  ought  to  be  slaughtered  and  the  EtiUs  dis- 
infected. Lastly,  the  sputum  is  a  preventible  source  of  infection.  No 
Htate  regiUations  will  make  people  careful  in  tlie  disposal  of  tuberculous 
sputum ;  but  as  soon  as  consumptive  individuals  are  educated  to  under- 
stand that  the  sputum  which  they  bring  up  from  the  lungs  ia  a  source  of 
danjrer  not  only  to  those  surrounding  them,  but  to  themselves,  and  that 
the  danger  is  to  be  obviated  by  a  very  little  care,  precautionary  measures 
will,  no  duubt,  be  t«ken  by  these  persons,  and  in  this  way  the  most 
common  c.-mse  of  pulmonary  tuberculosis  will  be  prevented. 

Tulwrculosis  is  not  a  disease  in  which  the  infective  agent,  the 
tubercle  bacillus,  is  so  widely  distributed  that  no  precautionary  measures 
are  available  against  its  spread  and  its  invasion.  The  bacillus  is  not  a 
saprophyte.  It  exists  only  in  tul>erculous  lesions  and  in  the  products 
of  their  degeneration ;  thus  in  the  human  being  tuberculous  infection 
tenrls  to  become  limited  to  places  inhabited  by  consumptives ;  and  in 
cattle  it  is  a  disease  of  the  stall. 

Immunity  is  either  natural  or  acquired.  In  tuberculosis,  under 
certain  conditions,  there  ia  a  local  immunity  of  some  tissues  and  organs 
which  prevents  their  invasion  by  the  disease.  There  is  a  natural 
immunity  both  in  some  men  and  in  some  animals,  but  no  animal  has  as 
yet  been  rendered  immune  to  the  disease  ;  that  is,  there  is  no  means  by 
which  immunity  can  be  conferred  on  any  animal  or  on  man. 

Local  Immunity  0/  Tissues, — This  has  already  been  indicated  in  dis- 
cussing the  parts  most  frequently  affected  by  tuberculosis,  but  there  are 
certain  parts  so  rarely  affected  by  the  disease  that  they  may  be  considered 
naturally  immune.     When  tuberculosis  affects  man  or  animals  it  is  a 
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local  diieaae,  in  so  far  tha(>  however  many  parts  may  be  affected,  only 
those  parta  that  contain  tlie  lesions  are  infective,  and  each  infected  part 
lius,  so  to  speak,  a  separate  existence  and  course  of  its  own.  Parts  of 
the  human  being  which  are  immune  to  tuberculosis  are  the  mucous 
membranes  of  the  mouth,  pharynx,  oesophagus,  'stomach,  and  first 
part  of  the  duo<leniim.  Not  that  tuberculosis  has  never  been  observed 
in  these  pnrts,  but  it  occurs  very  rart-ly,  and  only  in  advanced  coses  of 
tiie  disease.  The  absence  of  infection  of  the  pharynx  and  cesopbagus  in 
tulrarculosis  is  to  be  explained  by  the  rapid  passage  of  the  infective 
mati-riul  througli  them  in  swallowing,  the  mucous  membrane  being, 
moreover,  protected  by  stratified  epithelium.  In  the  stomach  and  first 
p:irt  of  the  duoilenum,  however,  the  great  hindrance  to  the  development 
of  tuboroulosis  is  the  liydrochloric  acid  which  is  secreted  in  the  gastric 
juit-t'.  Tiiis  prevents  the  development  of  the  tubercle  bacillus,  and  may 
even  be  fatal  to  it  Muscular  tissue  is  rarely  affected  by  tuberculosis, 
and  litis,  again,  is  jierhaps  to  be  ascribed  to  the  acid  which  is  formed  by 
iho  muscles  during  tlieir  contraction  ;  in  an  acid  medium  the  tubercle 
liacillna  cannot  grow.  Tuberculosis  of  muscle,  however,  does  occur,  but 
ouly  in  advanced  cases  of  the  disease,  and  chiefly  in  animals.  Reference 
has  alroaily  been  made  to  the  relative  immunity  of  the  kidneys  in  cases 
of  oxperi mental  tuberculosis  in  guinea-pigs.  In  rabbits,  on  the  other 
haml,  the  kidneys  are  frequently  affected  in  generalised  tuberculosis,  and 
they  are  affected  in  cattle,  pigs,  and  other  animals,  as  well  a-^  in  human 
beings. 

linmuniti/  to  natural  tuberculosis  is  only  a  relative  term  ;  it  does  not 
mean  that  tlio  disease  cannot  be  conveyed  to  animals  by  inoculation  or 
feeding.  Animals  differ  in  the  degree  to  which  they  naturally  show  the 
diitease,  and  in  the  resistauL-e  which  they  exhibit  against  the  inoculation 
of  tuberculous  material.  Tuberculusis  is  a  natural  disease  in  man,  cattle, 
pigs  aud  birds  in  a  state  of  domesticity.  It  is  rare  in  sheep,  goats, 
horses,  dogs  anil  cats.  It  is  a  disease,  therefore,  of  man  who  lives 
in  houses,  and  of  cows  which  are  kept  in  stalls.  There  is  little  doubt 
that  some  human  beings  are  naturally  immune  to  tuberculosis,  but  this 
is  a  statement  which  it  is  impossible  to  prove.  In  cattle  the  disease 
is  very  frequent  in  certain  places.  From  10  to  20  per  cent  of  all 
cows  show  tuberculosis.  The  degree  of  prevalence  varies  in  different 
]Kirts,  and  varies  to  some  extent  according  to  the  breeil  of  the  cow. 
From  statistics  obtained  from  Copenhagen,  17'7  per  cent  of  slaughtered 
oxon  and  cows  were  tuberculous,  and  0'2  of  calves;  and  in  the  Berlin 
slaughter-houses  15*1  per  cent  of  oxen  ami  cows,  and  0'06  of  calves. 
Pigs  come  far  behind  cattle  in  their  susceptibility  to  natural  tuberculosis. 
Out  of  336,972  pigs  slaughtered  in  Saxony  in  1891  (a  country  in  which 
bovine  tuberculosis  is  very  frequent)  only  0'28  per  cent  were  tuberculous. 
In  Copenhagen,  however,  the  percentage  of  tiibercidous  swine  was  15 '8 
in  1890-3,  and  in  Berlin  1-55  in  1892  3. 

In  Saxony,  out  of  85,701  sheep  slaughtered  in  1891,  30  were 
tuberculous,  or  0'035  per  cent.     In  Copenhagen  the  percentage  (1890-3) 
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was  0-0003,  anJ  in  Berlin  (1892-3)  00003.  Goats  and  horaes  very 
rarely  contract  tuberculosis,  and  doga  and  cats  still  more  rarely.  From 
the  results  of  experiment:d  tuberculosis  in  tliese  animals  it  may  be  said 
that  tbey  are  all  capable  of  infection  by  inoculation  with  tuberculous 
material.  Cattle  are  as  susceptible  to  the  disease  as  pigs,  and  it 
may  be  given  to  goats.  The  domestic  carnivora — dogs  and  cats — vary 
somewhat  in  this  respect.  An  adult  dog  will  resist  the  subcutaneous 
injection  of  an  amount  of  tubercular  material  which  would  produce 
generaliseil  tuberculosis  in  a  rodent  or  in  a  cow ;  no  local  lesion  is 
jtroduced  in  the  dog,  which  retains  its  health.  On  the  other  hand, 
tuberculosis  can  be  transmitted  to  dogs  by  tlie  iiitra-venous  or  intra- 
peritoneal injection  of  a  large  quantity  of  baciliL  Similar  remarks 
apply  to  adult  cats;  but  kittens,  on  the  other  hand,  are  readily  infected 
by  the  disease,  either  by  inoculation  or  by  feeding  with  tubei-culous 
material.  Of  all  the  domestic  animals,  therefore,  carnivora  show  the 
^eatest  resistance  to  the  development  of  tuberculosis  experimentally. 
A  still  greater  immunity  is  possessed  by  the  Algerian  rat,  already  referred 
to.  This  animal,  although  it  does  develop  tuberculosis  after  inoculation, 
lives  for  seven  or  eight  mouths ;  and  when  killed  and  examined,  well- 
m;irked  retrogressive  changes  are  found  in  the  tubercular  lesions.  The 
resistance  exhibited  by  fowls  against  the  inoculation  of  human  tuber- 
C.1I0US  material  has  been  pointed  out.  It  is  also  difficult  to  produce 
a  generalised  tulierculosis  in  guinea-iugs  by  avian  tuberculous  material, 
although  this  difficulty  does  not  exist  in  rabbits.  It  is  evident  from 
what  lias  been  said  that  the  question  of  immunity  ia  as  <lifficult  of  ex- 
planation in  tuberculosis  as  it  is  In  any  other  disease.  In  the  present 
state  of  knowledge  but  little  can  be  said  of  the  factors  vhich  constitute 
resistance  to  the  invasion  of  an  infective  agent — wiicther,  on  the  one 
hand,  this  resistance  resides  solely  in  tlie  fonned  elemfnts  of  the  body, 
or,  on  tlie  other  hand,  in  the  liquids  of  the  body,  or  in  both.  It  is  not 
known  in  what  way  resistance  to  tuberculosis  may  be  increased,  except 
io  the  vague  sense  of  increasing  the  general  health  of  the  body. 

But  in  the  human  being  there  are  undoubtedly  many  conditions  which 
diminish  resistance  to  the  invasion  of  tuberculosis,  and  these  may  now 
be  considered.  The  effect  of  alcohol  on  the  body  must  be  one  of  these, 
since  in  those  suffering  from  the  abuse  of  alcohol  tuberculosis  is  not  an 
uncommon  disease,  and  runs  a  rapid  course.  Syphilis  is  nnotlier  disease 
which  diminishes  the  resistance  to  tuberculosis;  and  also  diabetes,  in 
which  disease  the  development  of  tuberculosis  is  not  nncommonly  the 
cause  of  death.  In  cancer,  of  whatever  part,  a  tuberculous  lesion  in  tho 
lungs  ia  very  common.  Obsolescent  or  retrograde  tubercle  in  the  lungs 
occurs  in  about  nine  per  cent  of  all  necropsies,  and  of  these  cancer 
occurs  in  by  far  the  largest  proportion.  In  Dr.  Fowler's  statistics 
they  form  about  two-fifths  of  the  cases,  and  in  my  own  about  two- 
sevenths.  These  statistics  were  obtained  from  the  Middlesex  Hospital, 
where  a  large  number  of  cases  of  cancer  die  every  year.  In  Heitlor's 
statistics,  obtained  from  the  Pathological  Institute  of  Vienna,  the  pro- 
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|«rtIon  of  cosea  o(  obsolete  tubercle  foiiml  in  cancer  was  one-aei'enth  of 
nil  cases  oxnmined  pust'mort4>m.  In  (%uu!«r  [lulmnnntT  tiiiK-rculoHiti  in 
i-aidy  (uuikI  in  an  actiiu  stute,  but  is  nliiiust  ain'.tyi)  retrogrude ; 
and  cun^ideriii;^  the  fi-cqiitincy  witli  wliicli  it  iff  foiiinl,  it  miiy  be  mid 
that,  uliliuuyh  (lu!  condition  iinlncetl  by  CMncer  lendft  tn  llio  invasion  of 
tlio  body  by  the  tubei'cte  baciilils,  it  is  inimical  to  the  spread  of  the 
disoiiftc. 

Conditions  of  iliininisbcd  ivsistancf!  t<»  tlic  diwcjLte  are  aUo  obaerveil 
in  jgxlividuaU  nho  nuiy  be  suJd  to  be  i;onenLlly  nun  rcsi»tariC  lu  inft^clit^e 
didctisc  ;  lliri«e,  for  i-xampli-,  whose  bwlily  health  ta  diniintsliod  by  wtirry 
and  excessive  Hoik,  iiiKUlticieiit  «xt^rt-ii«<-,  life  in  »  cluiti*  atmoHplittre, 
irn-fiulm-  or  ifiMifficionL  ((jod  ;  those  who  inherit  from  their  iiiicoBlorB  a 
cei'tdiii  we;ik  condition  of  b^jily,  nnd  those  who  are  readily  nfrei;te(l  by 
chan^^es  of  IcnijuTiittirv  or  by  chauyt-w  in  iii.idtf  \A  lift', 

Therv  eun  be  little  doiiLt  tbuL  prevtoiiii  injnry  to  n  pnil.  is  in 
some  ciisos  fuvoiiniblo  t^r  tlio  inva>inii  of  tlie  tnlwrcle  bacilbti* ;  but 
till!  kind  uf  injury  i*  dittioult.  tu  ejweify.  In  tlit-  cnao  \A  jmliiioriary 
tnberculuHJs  the  dit<ai»o  in  it  iiifret^ienl-ty  upceai**!  ufter  iiicmsIi;^  and 
whooj)in^-co«nh.  in  Imtli  of  wliich  ciibirrh  of  i>ne  or  other  part  of  llie 
ivsijimtory  truct  takes  pliice.  Similarly,  tlif  iidiulaiioii  of  ffitain  kinds 
of  dust  (vegi-tiiblc,  luiimid  or  miniTAJ),  by  inHittinj^  an  injury  mi  ihr 
lung,  Mwy  lie  ciHisidcrrd  ui  di«pi.>st*  l^i  jMiltiiunaiy  tubL-rculosi-i.  Bnt  tliis 
a;^ciicy.  ii^iiiii,  is  extrenitdy  dilheult  to  d<  tirnninc-,  in:wnniidi  as  jf  dust  b« 
inhalud,  w<  it  usmitly  i^  in  th«  company  of  fetloir-workiKoplc,  and  not 
uncommonly  in  a  clo«e  ;il.nn>*|iln-re,  it  is  jntst  as  i^ussiblw  tliat  tlit*  iuh:dA- 
tion  of  diisL  ia  not  Rinijily  the  ttdiing  in  inrtaUic  ur  othiir  imrtiflci*,  bntitlao 
dried  siHinim  whirh  Ims  conio  fioin  a  con8iim]>tivf  fellow- worker ;  so  tbiit 
t.lie  (]H('5li(in  would  not  be  oiic  of  pruvioua  injury  to  thu  urgui  alliHili-d. 
but  ow\  of  direct,  infecticin. 

Th8  etiologry  of  t«iWc»lo»ia  \%  centred  round  the  bacillus  tuber- 
culuBis ;  where  this  do<>&  not  enter  tbi;  body  no  lulieixulusia  can  be 
m:»nift.'st(Kl,  ond  the  orlier  drs.!isc,«i,  whiL-h  haM*  jnHt  bi^en  ponsidciod,  nidy 
di«]>'i!«u  to  \\\v  reception  and  inijil;uit»tiori  of  the  micro-organ  ism  from 
Che  cnvironiaent. 

Altlioiiyh  tuberculosis  is  most  frequent  V»etwceTi  the  ages  of  fiftepn  and 
twenty-five  yeai-»,  it  may  <«;cur  at  any  periuti  nf  life.  In  rare  iiist.inc«j 
it  may  bu  congenital  ;  piisaiid  on,  tliiit  is,  from  the  mother  lo  the  fceuu 
when  tlie  nioihur  is  tuberculous  and  the  placenta  is  afTcctt-d.  In  child- 
hood and  adult  lifci  the  <tieea«u  is  always  un  infection  still,  but  iiilhienced 
in  SDUie  ciisea  by  an  inherited  rnnditiim  of  body.  How  far  Jitreiiittf 
conspires  in  tlie  production  of  tuberiuiosis  it  U  ira[iossibie  to  eay. 
•Sevitra!  mouibors  of  a  fiiiiiily,  the  otTsiiring  of  tuberculous  parents,  may 
exhibit  the  disease,  but  this  is  no  strong  armimenl  in  fnvoiir  tif  the 
inheritance  of  what  has  been  called  the  "tubercular  diathesis";  if 
mimihi^nt  of  a  family  ]\va  lo^iether  ancl  die  off  successively,  the  family  in 
rnnstJiotly  surronndfd  by  infeiitive  mateiinl,  the  daii^'T  of  wliicli  is  un- 
appreciated :   it  may  well  be,  then,  that  many  coses  of  UHualled  heredity 
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are  only  cases  of  infective  surroundings.  In  iletermining  the  question 
of  heredity,  not  only  must  inlierlted  defects  in  the  structure  of  the 
tboractc  vilIIb,  of  the  lungs  themselves,  and  of  the  heart  be  taken  into 
account,  but  also  the  moile  of  life,  aud  the  influence  of  surroundings  on 
the  individual. 

Tuberculosis  is  a  distaae  which  affects  the  ujxs  equally.  The 
consequence  of  tuberculosis  in  married  persons,  one  of  whom  m;iy 
«ome  of.  a  tul>ercuIous  and  tlie  other  of  a  healthy  stock  while  both 
become  consumptive,  has  already  been  mentioned.  Here  again  the 
carelessness  in  the  di.sposal  of  the  infective  material  (that  is,  the  sputum), 
whicli  is  due  to  ignorance,  no  doubt  plays  the  greatest  jart,  Prtgnancyy 
in  some  instances,  delays  the  i)rogresa  of  the  disease,  which,  however, 
often  increases  rapidly  after  confitiement,  owing  to  tho  lacbition 
l»eing  beyond  the  powers  of  the  patient.  Cliiiiale  and  conditions  of 
fnl  have  but  little  influence  on  tlic  development  of  tuberculosis,  although 
drainage  has  been  shown  to  have  an  influence  on  the  mortality  from  the 
disMLse  (Buchanan). 

Pathological  Dia^rnosis. — The  pnthntogical  diagnosis  of  tuberculosis 
depends  partly  on  the  structure  of  the  tuberculous  lesiuu,  and  partly  on 
the  di>tribution  of  the  lesions  in  the  person  or  animal  affected.  As 
rvgards  the  anntomy,  there  is,  with  the  exception  of  the  presence  of  the 
b:icillus,  no  etemetit  in  the  structure  of  the  tuberculous  lesion  which  is 
diagnostic  of  the  disease.  Tims  the  presence  or  absence  of  the  epithelioid 
cells  is  uot  a  characteristic  of  tubercle,  nor  is  the  presence  of  giant  cells. 
Epithelioid  cells  may  be  absent  from  a  tuberculous  lesion  ;  and  giant 
cells,  although  more  numerous  in  tubercle  than  in  other  lesions,  are 
found  normally  as  osteoclasts  in  bone  which  is  being  absorbed,  and  also 
in  some  forms  of  sarcoma  Necrosis  of  the  central  part  is  nut  character- 
istic of  the  tuberculous  lesion,  as  this  may  occur  in  cases  where  a 
lancous  membrane  or  im  organ  is  invaded  by  other  forms  of  cocci  and 
bacilli.  This  bacterial  necrosis  is  frequently  observed  in  animals,  and 
has  been  observed  in  man  :  it  is  characterised  by  the  jiresence  of  whitish 
or  whitish  yellow  nodules  in  the  jKirt  affected,  which  nodules  (micro- 
scopically) consist  of  a  round-cellod  infiltration — a  leucocytic  infiltra- 
tion, that  is — which  undergoes  necrosis  in  the  central  part  in  practically 
the  same  manner  as  in  tuberculosis.  That  which  is  distinctive  of  a  tuber- 
culous lesion,  and  distinguishes  tubercular  necrosis  frnm  other  forms  of 
bacterial  necrosis,  is  the  presence  of  the  bacillus  tuberculosis  ;  if  the 
tissue  be  stained  in  the  manner  directed  and  the  bacillus  found,  the 
legion  is  tubercular.  A  mixed  infection  may  occur  ;  that  is,  there  may  be 
a  tubercular  infection  producing  its  characteristic  lesion,  and,  in  addition, 
an  infeciion  by  other  forms  of  bacteria — for  example,  a  streptococcus ; 
in  this  case  both  the  bacillus  tuliercnlosis  and  the  other  forms  of  bacteria 
are  found  in  the  necrosed  tissue  and  among  the  leucocytes  surrounding  it 

The  second  point  by  which  tuberculosis  may  be  diagnosed  is  the 
distribution  of  the  lesions.  Although  the  distribution  varies  in  individual 
cases,  as  the  tuberculosis  is  localised  or  becoming  generalised,  yet  in  every 
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iifectjoti.  For  exumplf,  taking  tlie  local  ttiber- 
cuIdaik  of  tliE!  Ititigti  \\&  ii  i>cci]i-)>  ill  rimii,  ihciv  jh  tliu  uUinr  Ipniuii  at  the 
a[wx  of  llie  lunj;,  and,  sjire-tiliiig  from  this  l<in-anls  the  bii^e  of  the  lung, 
cliuru  are  iiiiiiifruiia  rec4;iit  li>Hiuni(  in  tli«  furtu  of  Llie  );ranu[ati(jii8  which 
nro  diagnostic  of  tho  ilif>ca«e.  Again,  in  utceratjon  of  tho  intestine,  it  is 
not  8U  much  that  the  u1cvr«  are  tnmaveno  and  occur  in  the  low«r  part 
uf  tht)  iluiini,  but  that  miliary  tuWich-s  are  diticnvercil  in  Lho  biiso  of  the 
ulcor  or  IjGiicath  the  pciitoncal  coat  wliich  oiitabliBhes  tho  diagnosifl. 
And  fio  with  iht:  other  foriiis  of  local  tuberculosis. 

Wh'Cn  tliii  disi-a&R  hocomea  gHnerallAeil  the  distribution  of  the  Wions 
lA,  as  han  been  ttnid,  divihiblo  into  two  claiwuji.  In  the  first  clas.s  there  is 
s  locul  lotiion  at  the  seat  of  invasion  of  the  micro-organism,  and  from  this 
infection  of  thn  bcxty  occiini:  in  tho  secnnil  thero  iit  no  local  Imon  al 
tb«!  Seat  of  invasion.  Tite  neighltuuring  lymphatic  glau'la  may  or  may 
nob  be  afTvctKiI,  v.w\  an  inx-gnLar  dii>trihnlion  of  tubcruuUnm  lenions 
results.  Vlxftmples  of  the  lirAt  (Aa»%  huvo  been  given  already,  but  may 
be  mentioned  agniu :  ciu-e^,  for  example,  ivhere  there  are  primary  tulwr- 
culosis  of  the  lungs  and  aecondar)'  ttiberculoeis  of  thta  liver  or  Bpleen, 
or  meninges;  or  w he-re  there  are  primary  tnb^rculoAia  of  the  inlestinea 
and  seconthtry  Itilioi  culosis  uf  the  peritoneum,  of  the  lungi,  or  utiier  organs. 
The  wcond  claR*  is.  as  has  been  seen,  very  larj;e ;  it  contaimi  scrofulous 
glandfl  of  th>!  nei^k,  wliirh  may  extend  downwurtU  and  infect  the  longs 
and  other  parts  of  the  body ;  as  H'ell  aa  ti]k>ercu[ous  peritonitis 
without  int^^u'nal  ulceration,  but  with  sii1isi?quent  Infection  of  other 
organit ;  and,  lastly,  t^iutex  whe.re  the  nxule  of  invaMioii  cannot  be  LrnceJ,  as 
in  piimary  tubcroiiLiir  moningilis,  and  t.u3>ercu1osis  of  the  bones  and  Joints, 
from  which  subsequent  infection  of  the  htxly  occurs.  The  mode  of  spread 
U,  1  repeal,  of  great  importance,  wlitithor  it  bo  effected  by  mere  contact, 
by  niea.n.t  of  the  lymphatic  system,  or  by  means  of  the  circulation  of  tha 
blooil  to  distant  parU. 

In  some  of  it»  aspect*,  therefore,  the  spread  of  tuberculosis  in  tho 
iHHly  resembles  that  of  cancer,  inoAmucI]  a?  the  chief  nioiles  are  either  by 
actual  contact  or  by  means  of  the  lyni[>liutic  system.  Both  may  be 
locaJisiil,  and  l>oth  may  be  more  or  loss  generaliged. 

Symptoms  of  Tuberculosis. — It  is  difficult  to  describe  the  symptoms 
of  tubcrculusis  n«  a  disease,  inasmuch  as  they  are  complicated,  and 
frcfjuontly  ohacurcd,  by  tho  8)iecial  Kymptonia  which  ajise  when  tuber- 
culosis affects  an  imi>ortant  part.  In  common  with  other  infective 
disoi'dent  it  is  a  febrile  disiruae,  and  it  is  known  from  expfrimenl  thst  it 
ha»  a  period  of  inciiliatiun.  This  is  ttot  obaervaljlc  in  man.,  innsmiich  as 
the  Imtions  of  tuburculusls,  giving  rise  to  few  «ymp(uins  and  physical 
signs  in  t]]u  I'ui-ly  stages,  are  not  diticuverahlo  till  some  time  ufu:r  they 
are  formed. 

As  regards  symptonxs,  tuWrculosis  may  be  descrilwd  as  a  chronic 
febrile  disonler,  tu<HUi:iuted  M-ilh  waiiLing  and  frequently  leading  to  death. 
Tho  fovcr  varies  greatly.  In  rapid  nnd  advancing  cases  it  may  be  high 
and.  continuous  for  a  long  jjeriod.      lu  coihw  which  advauto  less  rapidly 
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it  may  be  a  typical  hectic  fever,  with  An  evening  rise  and  morning  fall. 
AH  variations  between  hectic  and  continuous  fever  are  observed.  In 
more  chronic  cnses  (and  these  are  the  most  important,  owing  to  the 
difficulty  in  their  diagnosis)  as  well  aa  in  the  early  stages  of  cases  where 
there  is  great  resistance  to  the  invasion  of  the  disease,  the  fever  becomea 
irregular.  There  is  at  no  time  high  fever,  and  there  may  be  periods  of 
complete  remission  from  the  fever ;  but  its  long  continuance  leads  to 
the  suspicion  of  tubercle.  Tuberculosis  in  this  respect  forms  a  marked 
contrast  to  cancer. 

The  fever  is  associated  with  wasting,  which  is  frequently  out  of  all 
proportion  to  the  degree  of  it ;  and  is  most  pronounced  in  cases  where 
an  important  organ,  such  as  the  lungs,  is  affected,  or  where — as  in 
tubercular  jteritonitis  and  tabes  mesenterica — the  absorption  of  food  is 
interfered  with. 

The  fever  in  all  forms  of  tuberculosis  is  frequently  accompanied  by 
night  sweats — the  sweating  occurriii<;  in  the  early  morning,  at  the  time 
when  the  temperature  begins  to  fall.  The  sweating  at  night  also  is  usually 
out  of  all  proportion  to  the  degree  of  fever,  and  is  then  due  to  the 
general  condition  of  the  patient. 

Besides  these  symptoms,  tuberculosis  tends  to  produce  aneemia,  aud 
also  exercises  a  profound  effect  on  other  organs  of  the  body.  Fatty 
degeneration  of  the  lieart,  liver  and  kidneys  is  observed  in  advanced 
cases.  I>ardaceons  degeneration  of  the  stomach,  liver,  spleen,  kidneys 
and  intestines,  and  gastric  catarrh,  with  functional  disorders  of  intestinal 
digestion,  may  also  be  present 

The  special  symptoms  of  tuberculosis  arethose  relating  to  the  parts 
locally  afliected  by  the  disease.  Thus,  in  disease  of  the  lungs  there  is 
cough,  with  or  without  expectoration,  and  haemoptysis;  in  that  of  the 
intestines  there  is  diarrhcea,  frequently  with  the  passage  of  blood,  and  in 
that  of  the  peritoneum  there  may  be  somewhat  similar  symptoms  ;  in  that 
of  the  bones  and  joints  there  is  frequently  pain,  with  or  without  the 
development  of  abscesses ;  in  that  of  the  epididymis  tliere  are  frequently 
but  few  symptoms.  In  disease  of  the  kidney  pain  and  pyuria  or  hsematuria 
may  be  present,  and  in  that  of  the  meninges  the  symptoms  are  those 
occurring  in  disease  of  the  brain.  Into  the  physical  signs  of  the  different 
forms  of  local  tuberculosis  and  their  special  symptoms  it  is  not  necessary 
here  to  enter,  as  they  are  fully  treated  of  elsewhere ;  but  it  may  be 
remarked  that  the  severity  of  the  general  symptoms  of  the  disease 
depends  upon  the  chronicity  or  acuteness  of  tlie  spreading  tuberculosis  ; 
with  very  chronic  lesions  there  are  but  few  general  symptoms,  which 
is  explicable  by  the  fact  that  the  great  fibrosis  of  the  chronic  lesion 
shuts  it  in,  preventing  absorption  of  the  products  which  produce 
the  general  symptoms.  In  the  acute  lesion,  on  the  other  hand,  the 
products,  being  rapidly  absorbed,  produce  severe  general  symptoms. 
Other  factors  necessarily  play  a  part  in  producing  the  severity  of  the 
symptoms,  namely,  the  general  condition  of  the  patient  and  the  presence 
of  disease  elsewhere  in  the  body. 
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Acute  general  tuberculosis,  or  ai-uto  typliuid  tiihert:iilo«ii9  m  it  is 
souu'titnL-8  calk  il,  is  best  tvniiciJ  neiitc  getiLniilisetl  tiilwn;ulosi&  As  I 
liAvti  fully  fxpUiiieil  in  ilitcu^^iii';;  Itic  pniliolDgy  of  thu  <li!^fii«c,  it  inny 
(ifcur  ill  two  fliief  form^  iu  oii«  \A  wliifli  ibcrc  is  u  geiieraliwd  lut«!r- 
culoftis  of  tbc  body  directly  following  inructioti ;  in  tim  othi>r,  aft^r  tlie 
purnii*!^}!!^-^  uf  k  I'hroiiic  lenioii  for  hoiiiu  tiiiiv,  h  g(^nvriilii(c'(l  tnbeixuloitis 
[troccvdK  from  it.  niiiivally  thu  two  clasiieti  uf  cuecs  aro  vory  similtu-, 
aivJ  tiio  nalii™  of  tlie  iail-or  evt'nt  may  not  be  midt'i-Btood  until  on  post- 
murieiii  (.'xamiiiatiun  il.  clirunic  lusiuu  uf  tlic  luiigt  or  inleetirH),  tuo  suiull 
to  have  given  iibi!  to  pIiyHJciil  Rigna,  i»  reveal'd.  Tlii;  ayinptoniis  of  acute 
gtiK-mliscd  tubcrculosia  arc  ihoao  which  iinvo  just  ln'cn  discussed,  but 
thuy  aru  uciuntiuitud.  Thus  tliu  illiiuss  mity  bogici  aciituly,  and  progress 
with  hi^h  fBvur,  night  sweat.'^,  grent  (Muuciaiioii,  and  bodily  proKinilinn, 
until  tlic  paiifiit  sinks  into  tho  typlioid  condition  wbicii  prccudoa  death. 
Till!  cliiiiL'ai  rcaturu  uf  auutu  gi-neraliocd  tubt^rcuinsis  is  that  wiih  tliosti 
severe  symptome  th«re  are  but  few  3ir;ns  of  the  Uical  aftcction  of  organs. 
Thus,  altliough  the  luiig<<  niny  \yi  found  studded  with  tiiberrle  after  death, 
the  cough  is  but  iltllf.  or  liry  and  hiukitig  only,  and  witlioul  hn-nioptyaia  : 
there  is  no  pus  in  the  urine  (nnl)>iix  the  kidneys  were  pniviou.'ily  allccted 
with  chronic  tulwrcnlonifi)  ;  there  is  ncdinrrh'ea  Hiscribable  to  the  di)t«ase, 
iuoatiiurli  as  any  loosuiict^  i-oujiiuiujy  ot;rur»  tutvanls  thu  end  of  the  ill- 
neas,  and  is  pait  of  the  tyi^hoid  condition.  The  hpart  preHenlH  no 
abnormal  sign,  but  cnlaigeiueiit  of  the  splet'ii  niiiy  be  discovered. 
Thn  splnnic  enlargetnnnt.  in  actilA  tiihemdoiiis  is  nevnr  }^at,  and  doce 
nut  oftim  form  the  clmracteriotic  tumour  iii  the  left  bypochondriiim. 
Cerelind  symj'toiiia  may  supervene,  [lerlmps  early  in  the  diwna© :  head- 
ache and  slight  di'Iirinm  with  crying  out, — -symptninft  not  definitely 
cbnracleristie  of  tuberciikr  mcningiLJs  uuless  combined  with  retraction  of 
the  head,  eiuwing  of  tho  pulse,  ocular  jialsy  (seen  either  in  the  pujiils 
or  as  slight  strabismus),  or  with  the  prc-ioiife  of  tiibcrch  s  in  the  <;bioroid, 
when  tiil^eiTuIosia  o(  the  pi»  nutter  beconie»t  evident.  Acute  geiieralisecl 
tuliei'ciilosia  is  always  fiital,  and  ends  in  fiom  bix  to  twelve  weeks. 

Dlag'nosls. — TiibercuIuMs  nnist  be  distingui.'ihed  from  other  chronic 
febrile  diioi'ders  associated  with  wu.stiiig.  The  dilliculty  in  tlie  dit- 
gnosis  of  tuberculosis  rests  on  the  fact  that  it  may  be  pr.'scnt  in  the  ho<ly 
(or  some  time  without  definite  phyeicid  sigux  of  local  disease. 

I.  Tifphtiid  fnrr. — In  caaes  where  at  tlie  onset  of  the  tubercidoata  the 
fever  is  hi^h,  and  associated  wii,h  great  bodily  depression  and  with  wasting, 
the  diagnosis  fr-om  typhoid  fever  may  have  to  be  made.  Pliysic;d  signs 
of  local  tuberculosis  may  ho  abNeiiL,  and  the  diagnosis  rc«t  an  lliu 
following  [Mjinti : — Firsts  in  nwes  of  typlmid  ft-ver  there  may  be  a  histoiy 
of  iiirectiun,  or  of  occuiTeuci-s  of  the  disuuse  in  tlie  huuHe  or  neigh- 
bourhootl  of  the  patient.  Secondly,  in  typhoid  fever  diarrhoea  may 
he  frequent,  and  the  ajtjwarancc  of  the  motions  chanict-eri-ttic.  Thirdly, 
the  abdoiuon  may  present  thu  chai'uiiteriGtic  swelling  ntid  gurgling  in  the 
right  iliac  fossa,  as  well  as  enlargement  of  tho  spleen.  Fourthly. 
tbc  apptiarauce  uf  the  clianwitimLic  ivm  rash  iu  successive  crops  may 
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bs  disunetire.  It  mirsl  tw  rutndmlHirod,  however,  that  there  muy 
he  bo  liistory  of  infection  in  typhui.l  f«ver ;  dinrrha-a  luuy  Iw  iilwcut 
thrviighuiit  the  wtiolv  coiir6«  of  the  diseasf,  aiul,  nltJioiij;]i  the  typical 
•igDs  of  the  Jtlxtotncn  aro  generally  present,  the  i-.i>.h  may  bo  very 
slight  Mtid  nut  Lhiii-acteriatic.  In  8Ui:b  ciises  an  aUijIdtu  cli:L;jiiiieis 
fn>u  tu)H!rvulu!iiB  may  he  iliRictiU  even  for  tmnio  dnys.  Improviinont 
of  the  putient,  with  a  fall  of  t>-m|iortitiitf^  in  the  fourth  or  lifth 
w«ek,  ia  ^igatGoDt  of  typhoid  fewr,  uiifl  a^itiitt  the  presence  (if  tulwr- 
eulcMM.  In  all  these  v^&es,  the  si^ns  of  a  local  tiihercitlosis  must  be 
ctfwfaUy  sought  fur,  inasmuch  aii  if  once  the  pntietit  have  been  infected  by 
taWivnloeriB,  cvpn  though  the  luciil  lesion  produoed  ih  uppnreiuly  healed, 
lulivn-ulotita  may  rosiilf,  prodnrinjj  \\w  sjm|itomH  atwive  titacrihod. 
these  MUCft,  ther«furc,  the  jH-cseitcc  of  the  s<-ar.^  of  hcrofuloiia  ^Inndh  in 
neck,  of  a  heidud  ie&ion  ut  utiu  or  otlu-r  a]>ex  of  u  luit|;.  uf  tuheiTulons 
joint  diaeaiie.  or  of  tnWrculnr  cpididytnilifi,  i.s  siij2}(i-siive  rif  tu1>ercutni».i>t. 

2.  LjimphadfRotna  and  Lftihrinm  may  be  fe'irile  at  some  part  of  iheir 
cmirae;  and  Aomotimen  the  fever  in  the  early  i^t^iges  lasts  n  contiiilemijle 
time,  retnIcTini*  the  din;;nosi.4  honifiuhat  dillif-tih.  The  iliagnoHiti  from 
tub«rcuK>si.s  rest's  on  the  fact  that  in  lyniithadenoniii  the  snpcrliciul 
lymphitic  ghinds  ar«  enlarged.  This  mny  occnr  in  tuberculosis  nho,  hnt 
in  lyiDphadenoma  all  the  siipevBcial  {:;):ind»  tend  to  become  enlarged,  whilo 
in  tuberuulosia  it  ia  cliieHy  the  i:1ai<ds  of  tbe  neck  :  iilso,  in  the  InitiT 
dt«Me.  the  glands  t^nd  to  become  n>lher<>nt  to  the  sltin,  and  to  produce 
nloormlion  a«iii  »ciirnng,  or  they  ntny  diininiftli  in  nin.:  In  xoiiie  cstvi  of 
lyBiphatleniJuin,  as  in  leii)iien]i.i,  there  is  at  first  no  enlargement  uf  liie 
lymphatic  gUnds;  the  lircr  and  spleen  ni.iy,  hnwever.  he  enlnrgc<l,  :uu\ 
in  l«ttkttn)ia  tbu  increase  in  the  iiuntber  of  Avbice  corimscLcs  of  the  blood 
vit!  ■ettlo  the  diagnosis. 

3.  Si/ftKiitf. — Syphilis  in  its  active  stage  may  prwluc*  fever,  but  as  a 
nile  tberc  i»  but  link-  difliculty  in  the  diu^nusis.  Even  in  the  ubscnce 
of  tbe  history  of  u  primary  sore,  tlu-ru  ia  usually  the  chamotrri&ttc 
pi>lyin'ir|>hou«  ra«h,  nicorution  of  the  thiuat,  falling  otf  of  the  hair,  and 
ptrUap«  coiiilylouias  ut  one  or  other  of  the  oriliccs  of  tlic  body. 

I.  Collections  of  pus,  or  ita  nbsorption  from  some  liiient  ideeraled 
nrface;  as  of  tbe  naval  piussagea,  may  Kiid  tu  f>^bri]«  dittturUiucus  which, 
in  tho  Bbnonee  of  discoverable  physical  Bignw,  give  rise  to  the 
•usfilcion  of  tubcrculosia.  This  OL-cura,  fur  example,  iii  olitia  mcdifi  ; 
put  Usually  in  the  early  stages,  wlicre  tlie  pain  it>  i'birni:terit>tic  and  th« 
membrane  of  the  tympanum  unm|iturc4l,  but  in  old  luscs  where  chronic 
fever  may  be  produced,  cither  by  gmnuloiions  in  tlic  externfll  auditory 
meatus  blocking  tliv  e-4Ca)H>  uf  purulent  {lisirhnr^c,  or  where  there  is 
chronic  carit-s  of  the  hones  snrroHnding  the  internal  cnr,  with  or  withonl 
menin^itt«.  Indeed  tbe  question  of  tuherculo»iH  bus  to  bv  conisidercd  in 
many  other  eases,  where  fever  ia  not  explained  by  uny  dit^covcrjble  local 
Bigaa  ;  cuch,  for  example,  as  in  tho  form:ilion  of  internal  ftbsccsses  from 
whatever  cause.  Although  some  micIi  cases  aro  tubercular,  the  diagnosis 
vfll  appCAT  oa  the  development  of  tlie  nbsceas. 
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5.  h/txiive  (maliifnaiU}  Endotarditis. — In  certain  cnscg  diagnosis  be- 
tween acute  generaliHol  tiiberciilonia  ami  mf<.-ctive  endocarditis  may  be 
ditliciik.  If  iu  8uc1l  a  patient  a  chronic  tub«rcular  lesion  bo  known,  tlie 
syinptums  (fever,  Wiialiri;:,  and  [iroatraiion)  may  be  iiscriUed  to  a  j-eneral- 
isalion  ol' the  iliseaxe.  Put  it  is  wht-n  no  itiich  loriil  lubf^rciilous  lesion  u 
ovidunC  lltat  t1ic«t>  ditliculties  ari^  inuarauch  as  infective  endocarditis  ii  a 
distta'e  of  mnny  oepecte :  it  conBiats  in  au  acute  aflcctinn  of  the  heart 
with  multiple  cmMi^m  and  witli  enlargement  of  the  spleen  ;  and  thus,  if 
ono  or  morL'  fardiiic?  murmurs  tic  present,  and  especially  if  one  or  more  of 
these  vary  in  charactor  from  day  to  day,  or  again,  if  there  be  a  persistant 
or  loml  pnlniyiiaty  nmrniur,  or  if  there  be  evidence  of  enil>oli»iii,  snob 
as  a  siid4h-n  hemiplegia,  a  thromboats  of  arteries  of  a  limh,  hsnioptyaiB 
(due  to  infarction  of  the  hing),  hicmaturia  (due  to  infarction  of  the 
kidTiey),  or  severe  jwin  in  the  loft  liypocrliondriiiin,  witti  more  or  less 
sudden  enlargement  of  the  spleen,  thfl  case  iiniy  ha  clear  from  the 
first  <A»  one  of  infective  endoc^trdilis.  Yet  at  one  jn'riud  of  infective 
end'>carJitis  i:artliuc  murmurs  and  tlm  figna  of  embolism  may  Ire  nl»»eut, 
and  no  diugno«si3  maybe  possible  until  the  occurrencv  of  embolisms  on  the 
one  hand,  or  of  local  lesiuna  cliiinictcnHtic  of  tuberculosis  (such  oA  menin- 
gitis) ort  ibo  other,  dii^pel  ciur  duubt& 

Prog-nosis.  — The  prugnoais  of  tuberculosis  depends  on  irhflther  the 
di&eaeu  bvcomvs  localised  or  ^'cneralised.  In  the  majority  of  ijisUiuvvs 
the  great  danger '(if  tubL-rcnloKis  \»  tliu  iLiKsctciinatiiin  of  the  dixea^u  into 
important  organs  of  the  body;  but  tliis  foiir  must  be  qtialififd  by  a 
considcrutiuii  uf  the  locality  in  which  the  jirimary  tuberculosis  occurs 
Thus,  in  scrofuloua  glanda  of  the  nci^k  the  prognosiu  is  as  a  rule  good. 
The  disease  sometimes  sponta  noon  sly  heals ;  in  other  ease*  opt-rative 
procedure  k'lids  to  a  cure,  fn  Kome  of  Uiukq  ca&cs,  however,  the  diecase 
apreads  down  tlie  glnnds  of  the  neck  and  affects  the  Umgs.  All  such 
oases  are  of  sprious  import.  In  primary  tub<*rcnloHis  of  the  intestines, 
with  or  witlioitit  infection  r>F  tlie  peritoneum,  tli>fl  diseriKe  Kometimee 
becomes  localised  and  heala.  This  occurs  not  infreijucntly  in  children. 
In  many  cui^s  of  primary  tubercular  perilonitiR,  whsre  there  is  not 
extensive  ulceration  nf  tlio  intestine,  the  di^eiiHe  n'mnina  localised,  owing 
chii^Hy  ia  the  fact  thai,  the  progress  of  the  lesion  Wing  slow,  a  large 
amount  of  fibrosis  occurs,  which  blocks  np  the  lymjdiatics  leading  from 
the  peritoneal  ciivity,  and  ho  prevents  ihe  ahaorprinn  of  the  vims,  and 
thus  the  dissemination  of  the  disease.  On  the  other  hand,  from  the 
intestine  the  diReasQ  may  spread  to  the  lungs  and  other  parts  of  the 
body  ;  all  such  rases  are  very  aerious. 

Primary  tubeivulosis  of  the  lungs  is  tierious  acconling  to  the  extent 
of  the  local  lesion :  in  the  majority  of  instances  gi-neral  infection  does 
not  occur  until  ttje  later  stasis.  Progndnis  d*?f)end8,  then,  on  (he  disease 
o£  other  organs  ;  as,  for  example,  when  there  is  fiitty  degeneration  of  the 
liver  and  kidneys,  or  lardncooua  degeneration  of  the  organs,  or  severe 
gastric  catarrh.  All  snrh  cases  ar«  grave.  Tuberculosis  of  tlie  kidney 
leads  to  complete  destructioD  of  a  vital  organ ;  and  althouj^b  usually  more 
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advaoced  in  one  kidney  than  in  the  other,  both  are  not  uncommonly 
affected  Tuberculosis  of  bonea,  of  joints,  and  of  the  epididymis,  when 
existing  alone,  is  serious  according  to  the  results  of  surgical  treatment, 
according  to  the  signs  of  the  dissemination  of  the  disease,  and  the 
presence  of  the  various  forms  of  secondary  degeneration  of  other  organs. 
The  symptoms  and  signs  of  general  tuberculosis,  occurring  in  any  form  of 
local  tuberculosis,  are  alvnys  perilous,  and  usually  end  rapidly  in  death. 

Treatment — There  is  no  specific  treatment  for  tuberculosis.  Nothing 
has  yet  been  discovered  to  counteract  the  invasion  of  the  tissues  by 
the  bacillus  tuberculosis.  The  treatment,  therefore,  is  either  general, 
as  adapted  to  the  chronic  febrile  condition  of  the  patient  and  to  the 
defects  in  nutrition  produced  by  the  disease ;  or  local,  to  the  relief  of 
special  symptoms  of  tuberculosis  in  a  particular  parL  This  local  treat- 
ment may  be  medicinal  or  surgical,  and  is  discussed  in  other  parts  of 
this  vork. 
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Derivation. — Aen-pos,  scaly. 

Syxonysls. — English  :  Elephantiasis  Greecoruni,  Lepra,  Satyriasis,  "Great 
Disease,"  "Myclo  Ail";  and  in  the  West  Indies,  "Joint  Evil,"  Cocohay, 
"  Bumpy  Sicl^"  and  "  Scrophula."  French  :  La  lipre,  Ladrerie.  German  : 
Aussaiz,  Lepra.  Italian :  Lebbra,  lepra.  Spanish :  Mai  de  San  Lazaro, 
Lepra.  Norwegian  ;  Spedalske,  Spedaiskhed,  Likpra.  Swedish  :  Spetdlskan. 
Finnish  :  Speiiilskan.  Russian:  Prokaza,  Crimka,  Opasnaya,  Kilka,  Prypadtk, 
Crimean  disease.  Greek  :  Elephantiasis,  Elephas,  Elepltanlos,  Satyna,  Satyr- 
ians,  Leontia,  Leontiasis,  Nousos  Phoinikc  Sanskrit ;  Kushta.  Arab  :  Baras, 
D^vdam,  Jasam,  Da  el  ased.     Indian :  Sanhahiri,  Korh,  Makorkorh,  Rakt- 

'  Id  the  prepMition  of  this  article,  entmrted  in  the  flrrt  instaiice  to  I>r.  Unke,  I  have  drawn 
largely  from  the  published  papers  and  reports  of  my  late  ft-ieiid,  and  from  some  rough  pencil 
notes  which  were  found  after  his  death.  It  contaln^  therefore,  a  summary  of  his  extensive 
knowledge  of  the  diaeue.  Our  views  were  ia  accord  od  most  points  ;  but  I  am  inclined  to 
lay  greater  stress  on  the  personal  comroanicabUlty  of  leprosy  as  an  Ktiological  factor,  and  I 
■m  Boable  to  follow  him  In  the  oomenBlatare  to  which  he  still  adhered. — P.  S.  A.,  Jan.  1895. 
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I'Hrh,  Pes,  Charat,  Ituda  Kttsf",  K""^Uim  i-inisi'iriirjiini.  A*"/,  J'lUi/urmt, 
lia^t-piU.  ('!iilM«(!;  .1/a  Funij,  Tn  mi  fviut,  lAJon/j.  Jajuim'-Sti  :  Hhtnslii. 
Maori:  ^fjtr«itgeft^  I'vkifuhif  Tavcliemta.     IceUndic:  lIoUi»triti. 

Short  Description. —  ,\  Iiacillarv  disrti!*o,  apiwrently  peculiar  to  man, 
uf  nlfixr  iiiciibiiLioii  and  chronic  courae  ;  imkuiftistiiig  it»elf  in  most  casen 
liv  (-•mutu'oiis  pigtiiciiuiry  {'hiitigpit,  find  alwjiy*'  '•>'  it"?  fnniialioii  iti 
oh'»i'HCtemlic  in;o|)Ij»«n)it,  (wirUc'iilfiiiy  in  rhf  skin,  timcnti!*  niiMiilimnrs,  itnij 
ittirvtw,  vvliirb  give  mu  on  th«  om-  bind  to  otivicniH  thickenings  and  tiiido- 
nitioa,  on  tlie  ffther  to  MlU'ratimifl  in  itenAation  (finalgcRiii,  unifstVu-Hin), 
and  t()  tissue  dt>^eiteration.s,  iilcerHlionii  am)  jjiugrus^ive  contractions  and 
innti]alion»  of  th«  extremitteo. 

History. — Ixi»i>»y  in  Anamt  TtrnrK — Tht-rp  is  reason  to  believe  that 
Ii)pn»sv  wi»  **  kiinwn  disiiaiM.-  many  oentiirlea  Itefore  oiii"  em.  'Ihe 
oarliiHl  roforencp  to  it  a|j[)i(iarB  to  W  iu  a  papynis  discoverpd  at  Mwmphis 
— the  "  KIm.'1-s  papynio  " — which  waa  written  dining  the  rcij6rn  of  Ilampses 
II.,  1.14S-1281  B.f.  Prewripljons  for  the  cutl' of  a  disease  called  Uchetu, 
chriraeteriacd  In*  nodasities  and  pain,  and  moat  pi-ohabfy  Icproity,  are 
iheroin  conljiinefl,  and  these  dato,  if  we  accept  the  amhority  of  Bnigswh, 
from  the  puriodof  Hesepti  of  the  legendary  fii-st  dynasty  O^OO  bx.).  that 
la.  from  a  timn  lon^  antWHduiit  to  th*.'  MoBaic  Exodns.  Uchetii,  In  !*n>f. 
Macalister's  opinion,  is  probably  the  iwme  disease  aa  lh«  KififAara  of  Ilippo- 
cruLtDi. 

An  curly  Biblical  notice  of  "taaraath  "  occnrs  in  Lenticua,  chap,  iii.,  in 
whicli,  however,  the  dewription  neema  to  apply  betli  r  to  certain  <)ther 
atfot^tions  than  to  "  leprosy  "  as  at  present  iinderntood.  In  other  passages 
in  tho  Bible  alwi,  aa  in  KxfKina.  chap,  iv..  we  read  of  "leprous  as  ."inow." 

Nuw,  the  enactments  in  Leviticus  refer  eUieSy  to  ijuestions  of  diugiiosis 
in  thu  first  stages  of  the  disejise.  and  whether  the  sufferers  should  he  made 
uiitCA^t^  or  not ;  in  this  connection  wc  iiuiiit  rcmeniHer  that  some  of  the 
oarly  cmaoeous  phenomena  of  leprosy,  as  will  be  seen  later,  nuiy  Srimidal* 
to  some  extent  the  characterititic  le-tions  of  &nch  diseases  as  teiicodermia, 
morphtcA,  etc.  It  may  be  ii:*9nnied,  however,  from  niimy  allusions  in 
the  Bible  and  other  ancient  writings,  that  tnte  Icproxy  exiiited  largely 
among  the  early  Jews;  although  it  was  doubtless  then,  as  it  is  now  by 
inexpert  observers,  confoTuided  with  other  chronic  and  severe  iriAladiM  of 
the  skin,  like  leucodermia,  the  sypUilides,  the  tnbei'culidcs,  friimba>«ia, 
malignant  growths,  and  even  scabies,  eczema,  psoriasis,  and  several  other 
ob-«tiii:ite  cutaneouH  aflectiona. 

Li'prosy  seems  to  have  been  also  prevalent  in  ancient  days  in  Porsia, 
wbei'c.  before  the  lime  of  Herodoiim  {ff^rmi.  i,  136),  there  were  stringent 
laws  for  the  expulsion  of  lepeiu  from  the  towua.  Atossa,  wife  vi 
Artaxerxes  II.,  was  said  to  have  been  afl'ected  with  the  disease. 

In  Tndia,  leprosy,  under  the  [lairic  of  "  Kushta,"  was  first  described 
by  Alreya,  who  is  quoted  in  the  Jitti  Ffida  Sanhilti,  a  work  dating  from 
about  1400  B.C.  It  appears,  indeed,  to  have  been  «'cll  known  long  before 
the  acceMion  of  It&nicsos  IL,  fixed  by  Dr.  Mahlvr  at  134S  li.c. 
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The  disease  was  first  recorded  in  Japan  about  1250  ac. ;  but  China 
H<>e«  not  seem  to  be  alluded  to  in  the  earliest  accessible' documents.  It 
is  l>elicved,  however,  that  it  was  first  noticed  in  that  country  one  or 
two  centuries  before  Christ. 

It  has  been  sunnised  that  Egypt  was  really  the  birthplace  of  leprosy  ; 
that  the  Jews  took  it  thence,  and  that  by  the  commerce  and  wars  of  the 
t^'ptiaiis  it  was  carried  to  the  far  East.  The  evidence  in  support  of  these 
opinions  is  very  scanty. 

In  all  the  countries  mentioned  above,  leprosy  has  continued  to  exist 
until  the  present  day  as  an  endemic  disease. 

Ljpr03y  is  first  mentioned  in  Europe  by  Aristotle  about  the  year 
345  E.C-,  under  the  term  "Satyria."  Hippocrates,  indeed,  at  an  earlier 
date,  speaks  of  Keirpal,  but  the  description  given  doubtless  refers  to  the 
disease  we  now  call  "Psoriasis"  ;  and  he  also  refer?  to  the  "Phoenician 
disease"  as  the  cause  of  the  An>Kat  or  white  affections.  In  the  third 
century  before  Christ  leprosy  had  probably  become  more  common  in 
(.Irctice  ;  and  at  about  that  time  and  subsequently  it  was  known  chiefly 
by  the  names  "Elephantiasis"  (Areteeus,  Galen,  Celeus,  etc.)  and  "I.«on' 
tiasis"  (Aretseus).  Areteeus,  in  the  first  century  A.D.,  gives  an  excellent 
description  of  it. 

The  disease  is  believed  to  have  spread  in  early  times  from  Greece  to 
the  neighbouring  countries  of  South-Eastern  Europe  ;  and  it  first  attracted 
attention  in  Italy  during  the  first  century  B.C.,  shortly  after  the  return 
of  the  Pompeian  army  from  the  East. 

Leprofy  in  the  Middle  Ages. — It  is  quite  possible  that  leprosy  may 
have  been  carried  by  the  Romans  to  all  parts  of  their  vast  empire, 
through  their  relations  on  the  one  hand  with  Asia  and  Africa,  and  on 
the  other  with  various  countries  of  West  and  North  Europe ;  at  any  rate 
it  gradually  increased  in  these  countries  to  such  an  extent  that  a  few 
centuries  later  it  was  deemed  necessary  to  establish  leper  asylums — 
as  in  Spain,  Germany,  France,  England  and  elsewhere. 

Various  expeditions  and  migrations,  subsequent  to  the  fall  of  Kome, 
no  doubt  largely  influenced  the  distribution  and  exacerbation  of  leprosy 
in  Europe  during  the  early  Middle  Ages ;  the  advent  of  the  Moors  and 
the  goings  and  comings  of  the  Crusaders  may  have  had  such  a  direct  or 
indirect  efTect.  The  diffusion  may  to  some  extent  be  followed  by  noting 
the  dates  of  legislation  on  the  subject,  for  laws  dealing  with  lepers  were 
enacted  in  Lombardy  in  the  seventh  century  A.n.,  rather  later  in  France — 
by  Charlemagne  in  789,  and  by  Noel  Dha,  King  of  Wales,  in  the  year 
030. 

The  earliest  leper  asylums  appear  to  have  been  establislied  in  the 
ei;;hth  century ;  but  the  greater  number  of  these  institutions,  which  were 
rather  of  the  nature  of  religious  houses  than  of  hospitals  in  the  modern 
sense  of  the  term,  date  their  foundation  from  the  eleventh  to  the  thirteenth 
centuries.  In  England  the  first  was  founded  at  Canterbury  in  1096; 
and  from  that  time  until  the  year  1472,  when  the  last  was  established  at 
Highgatc,  some    112    such   institutions  arose   in  different   parts  of  the 
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eotintnr.  Ono  of  tbo  earliest  was  in  St.  Olios',  London,  and  anothnr 
oecapinl  thn  mie  of  ttie  pretsunt  Palace  of  St.  Jiunee. 

tVtm  Knglnnd  iBproay  grafliially  sprpad  lo  ScoUamI,  and  ultimately 
to  tht*  Northern  IbIck,  wLcre  iriHcivi  it  lingered  longest,  Koliert  Bnice 
dK«d  of  lopnisy  in  1339.  Towards  the  end  of  the  fourteonth  century  the 
iliMvk^o  vrm  mptdly  d(3clining  in  Knglnnd,  and  a  commission  vhich  was 
«p[h>int«(l  in  1470  wporCc*!  that  very  few  le[n>rs  were  left  in  tlie  larar- 
bult^^s.  Iii']>rti«y  had  pmvticully  disappeared  from  England  before  the 
»rw*«ion  of  Henry  the  Kighth,  iiut  not  fprjm  Scotland  :intil  much  later. 
The  last  irirligL-riuns  l(?per  wa*  eecn  in  the  Shetland  Isles  in  1"98,  and  a 
CMO  ocmin-Md  in  ICdiribiirgh  in  1809. 

In  franco  no  less  than  2000  Inzarctton  ar«  said  to  hare  exist«d  during 
tbf  thirtwiith  cull lury-. and  then*  were  luaiiyol-hei-K  in  the  remaining  civilised 
[ku'tfi  of  Kiirope.  U nquesiionahly  a  coneidemUle  niunber  of  the  iinfor~ 
lun7i(44  inmalci*  of  the  lawir-hmiitps  of  the  Middle  Ages  ■were  sufferers 
from  Hyphilift  ivrLd  various  chitrnic  diseases  of  tlu^  skirt,  im  we  know  that 
in  thn  hojpnning  of  the  sixteenth  century,  vrhen  phyflicians  wore  bsttor 
aoqiiainuid  with  sneh  dtseasejt,  and  espoiijilly  with  thi:^  diagnostic  signs  of 
■yphilia.  a  reviaioii  was  made  of  the  laziLr-hmiBLiK  of  France  and  Italy,  and 
it  WAS  then  found  that  in  many  of  them  the  majoricy  of  the  inmates 
were  not  sulTering  from  li^pnuiy.  Taking  hII  the  factit  into  consideration, 
it  nuiiit  nuverthutess  bu  (uLniitted  that  true  lepni«y  whs  undoubtedly 
widiily  prevalent  over  the  greater  part  of  Europe  during  the  Middle 
Agvtf,  that  it  gradually  diminished  in  most  of  the  countries  fitim  tho 
foiirtcoiith  century  onwanJs,  and  that  it  has  remained  as  an  endemic 
disease  in  certain  districts  only.  Tho  descriptions  of  ^he  mediteval 
writ'Jrs  show  thiil  the  dise^we  was  the  wimo  then  -us  now. 

Goographlcal  Distribution. ^.\t  the  present  time  leprosy  is  widely 
but  utierjunlly  distritiutM  over  the  earth's  aurface.  It  occurs  as  an 
cndemiu  diticase  in  many  places  in  the  tropics,  in  tho  tempcnitc  zouefi, 
and  even  so  far  north  as  the  Arctic  Circle. 

In  Kiirapc  the  pnncipiil  centres  are — (1)  in  Western  Norway,  near 
Bergen,  along  tho  borders  of  the  Norde  and  Siindre  Fiortls  ;  in  lli«  neigh- 
bourhood of  Moldo  and  Trondhjem,  and  a-i  far  north  aa  Hnmmerfest  and 
tho  L'>foten  Islands;  ("2)  the  cimntries  and  pnivinces  on  the  iHinlers  of 
tho  Baltic  (Finland,  Lirland,  Cnurland,  etc.) ;  (3)  Southern  lln^flia  {tho  pro- 
vince of  Kherson,  Tauride,  the  Don  Cosaack,  Cuban  and  Terak,  Stavropol, 
Aiiti'uchan,  and  Ural  Cossack  Districts);  (4)  Greece  (Ammania,  l..aconia, 
Messonia,  and  tho  Grecian  Arehipelagti) ;  (."i)  Turkey  (Thesaaly,  Macedonia, 
lionniclia) ;  <6)  the  larger  Mediterranean  lalanda  (Crete,  Cyprus,  Sicily, 
etc.);  (T)  .S[min  (Alicante,  Malaga,  Graniula  and  Senile);  ami  (8) 
Portugal  (Boira,  Estrcmadura,  Algarvp).  Leprofly  is  prevalent  in  Iceland, 
and  oven  increasing.     Ehlers  states  that  the  cases  are  now  about  200. 

A  limitwl  nnndwsr  of  indigenous  cases  are.  moreover,  still  to  be  found 
in  aevoml  other  Kuropean  countries,  for  example,  in  Sweden.  Italy  (the 
Riviera,  Naples),  Roumani.i,  Hungary  ami  France  (the  Kiviera,  Nice, 
altout  the  delta  of  the  Rhone,  and  possibly  BritUiny). 
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The  Eiirope»n  leper  twylumn  uow  estwhliulied  wo  wtuated  at  Bergvn, 
[oldf,  Tmiulhjnm  (the  Nonrcgiaii  asylums  contiiin  nuw  togt'tbor  iiIkiui 
ininjile«),  t>urput  (<il«o  Ht  Ot-M<l,  Tiigi,  and  Lirluiu]  —  tliu  BuUic 
proviaces).  Coiutantuioplc,  C^'pi-ua,  iS<ui  liuiito.  Aliuint«  and  LuIkmi. 

In  other  places  where  leprosy  is  not  oiiiLiHrijic,  cflscs  are  occanionally 
tavX.  with — a8  in  I^iidoii,  PhHis  Vivtiiia,  Berlin,  Tiome,  etc.,  but  such 
p(Uiebt«  have  invariably  iicquiretl  iboir  disease  as  mitives  or  eojoiu'iicnt  in 
■OSM  otlKr  country'  in  whicli  it  jicrsiste.  Within  tlie  1a»t  tlirt-o  or  four 
y«u*  t*-ii  (-aMM  have  coniu  nuder  my  own  uWervation  in  LoikIuii, 

Id  Asia  leproity  is  ils  widely  prevalent  now  ah  in  antient  limes.  It 
oocon  in  Asia  Minor,  in  Fiilcstine  (with  nn  iLsylvini  iit  Jfiriiivileni  with 
about  tifty  iiimamt),  the  muuntaiiioti^  di>itiii-t«  <i(  fSyi  ijt,  Kunii»lun, 
Persia,  TurkisUtn,  Arabia  (eepecially  at  Muscat) ;  in  Siberia  (where  in  the 
Yakuts  di^rict  thei-e  are  probably  nbotit  100  Iei>er8),  Kamlflchatko, 
Japan  and  China  (in  the  Koulherii  utiU  western  coa^t  diatricte).  The 
f3iw>w*  iepruay  \a  a  matter  of  some  moment  to  other  iintions,  for 
cnignuila  from  that  country  h^vc  planted  new  fm-i  f<ir  the  extetuuun  of 
the  iUe«iaEe  in  nuire  than  one  dittUint  jiUii:!e  in  l>oth  beniispheie^. 

I^priwy  exisut  throughout  the  Indian  Peninsula,  being  especially  pl-o- 
volcntf  both  alMolulely  and  relatively,  in  the  Purdwan  and  Kuniaon 
dtslriebi  of  Bengal,  and  ifau  Bouiluiy  part  of  the  Deccan.  There  are 
aiyluma  at  Calcutta,  Itomlwiy,  and  many  other  places,  but  it  is  estimated 
that  at  present  not  mure  than  2  per  cent  of  the  Intli;iii  lepers  are  thus 
etml  fur.  It  ia  mru  in  Scind,  common  in  Ceylon  and  the  Andaman  and 
Ijkccadive  I^landa.  It  is  also  frequently  met  with  in  Durmo,  Siam, 
Cuohin-China,  and  the  UtniiUi  8ottU-nient«,  where,  at  IVnniig,  there  ia  » 
\m.t^  aayliun.  Xuincixma  comw  occur  in  Java,  Sumatra  and  the  other 
talaJKiB  of  the  l:^t  Indian  Archipelago,  and  uImi  in  lioriieo. 

Ajs  rtgonls  Africa,  wo  tiiid  thu  disease  extensively  dilfuaed  in  F^gypt. 
tiocli  in  the  Nile  hnaio  and  along  the  shores  of  the  Mediterranean  and 
Red  SeauL  It  is  aloo  prvi'alent  in  AbyMtinia — on  the  etwstif  att  well  as  tn 
the  plains  and  hill  diBlrietK.  Il  irccinv  in  jVlgiure  imd  Morocco,  but  hero 
il  has  prol«bly  (>een  more  often  confused  with  syphilis.  It  in  found  in 
the  Canaries  and  Madeira,  and  le^  cumuionly  in  the  Azores ;  and  il  also 
exUHs  at  St.  Heh^tut.  On  tli^  U'e^t  CiKUtt  il  exltiidd  from  Seneganibia  to 
CWpe  Lopez.  It  is  prolwbly  endt-niie  in  the  iJiU-i-ior  of  Africa,  for  it  is 
not  unfrecgnenlly  found  in  slaves  from  the  Soudan  and  i^iKewhere. 
Liviogsc^ine  met  with  it  in  his  imvels,  anil  there  \a  now  a  centre  in 
German  East  Africa.  The  dincaHc:  is  very  eommon  in  South  Africa, 
where  it  is  generally  iK-lievtMl  to  Ihi  incrcotting,  and  a  lai-ge  tejier  eettle- 
numi  is  in  fteti*-e  work  at  Hobben  Island  near  Cape  Town.  Since  l^ftO 
on  endemic  centre  ha<i  sprung  up  among  the  Zulus  who  had  migrntod  to 
NntiiL  On  the  Vn^K.  1*na»i,  cases  are  found  at  ZunKibar,  MoKambiipic.  and 
in  th<?  isUnda  of  Madagascar,  Mauritius,  St.  Marie,  Keunioii,  Kodriguus 
and  the  Seychelles. 

In  Australia  cases  ctf  lepn»iy  have  lieen  (Topfiing  up  within  the  last 
twenty  years,  chiefly  among  the  Chinese,  but  also  to  a  less  extent  among 


thf  white  rolonists.  Knim  1HS2  U>  IKitl,  twcntv-Kcvini  misi-a  hml  licfn 
utnli-r  t!ie  fOgnis;uii.-c  oi  tlic  Nov  fSmilh  H'jJus  l)»!i.r<l  of  IIi'hIiIi  ;  at  the 
liittiT  ilati'  there  wfiT  Hfli'eii  tji  tlif  Uymrt^tUt  nl  l.itil)*  Hay  iivar  Sytlm-y 
— t'i^ht  hcin^  ('hiiican  and  iwvcn  imtivra  of  the  colony  of  ['iimpi^aTi 
pare7itagu.  A  rigi<)  sy(it«m  of  segregation  ie  at  present  a<lijpted  in  this 
I'uUmy,  and  thi:?r(!  iin;  now  forty  :vl:  thi;  itistitutiun.  A  U-v  Kisus  liuve 
uccum'il  in  Qiici'iisinnd  ami  Virtoriii. 

Ill  Nfiv  Z(';il,inil  ;i,  sin;i!l  I'l'nlrc  has  lun^  existc*]  amonj|£  thf  M;M>ri* 
)((  'Iftnim  .'ititl  Kotoniit.  Thi'  dijiejwi'.  whith  in  phiclly  ktiown  liy  tho 
iinTnc  of  "  \;;crcrigfr<^,"  is  Ivcliovfi)  to  h.iv-«  I»c(^n  introdiicwd  towarris  tho 
oii'l  <»f  tho  soventL'unth  cciitnry  ;  it  it|)[H'«rs  to  be  djiiig  away.  Two  ca&M 
havR  hnrn  ivfioriL'd  aninn^  thi^  whitfA,  ami  orii'  in  n  Chin«jnan. 

Till-  [Iiiwutian.4,  it)  prn)>ortioti  to  thi-ir  ninnljfi-s,  am  proIwWy  more 
afRictvd  with  lupmHy  at  thu  pretuiiil  liniu  than  ihv  tuhal>it;iiittf  of  any 
ulliiir  \v.u-l  of  thi!  M'urlil.  Tht-  h-p'.r  Hcttlfnicnl  at  ^[oh>kai  w:u) 
wtaMislu'd  in  ISO-'>,  shortly  !ift«r  »  nuinifeHt  incn.';i«ii3  hat]  Iiecn  oh^en-ed 
in  thi*  nniiibnr  of  canfn  thn)ii<:hont  Ui<>  iitlandH  ;  from  thiit  date  to  ]8Tli 
I5T0  lopf-ra  woni  recwrorL  Thn  average  iinmlinr  of  the  l^proiw  popula- 
tion in  the  sjltlcmtrnt  for  iwniiu  ynara  haa  lieeri  upwards  of  700. 

The  ciisivLsc  is  al.Hti  known  in  thii  Phi]i|tfHm's,  Fiji,  Tahiti,  ami  other 
island*  of  tho  Pacitic,  hut  infnmiation  mi  tlu^  subject  is  scanty. 

Th«  wiistcni  hcmispherrj  wan  first  iuvadod  ity  li^prngy  in  the 
seventeenth  ri-nlnry^indtvisl  fi-om  the  time  of  tho  iniportatiun  of  negro 
itlavtM  from  Africa.  It  is  aUn  prfrl>ahlH  thut  noine  caxei)  came  from 
Portiigii!  and  Spain.  In  certain  parte  of  Anierii»i  and  in  eomo  of  tho 
Wfst  Indian  lulandri  thn  diHiMwe  is  at  thi'  prcuwnt  time  vt>ry  commrm : 
othor  p]a<^<'-'»,  nil  ihi-  itth«T  hand,  are  tjuito  exempt.  There  aii;  two  endt'mic 
centres  in  tho  notthoni  nintinent,  at  l^misiand  and  nt  Ti-atwtie,  New 
Bi-nnswifk.  In  t\n:  frinn<^r  district  it  appfjirw  Ut  he  inciKiang,  while 
ill  thf  btter  it  hiu  dccrea^'d  dtn-ing  thu  ]a.st  fuw  years. 

The  (liemkio  is  also  to  be  fiinnd  anmny  thv  (Chinese  in  California,  and 
l^among  th«  Nnrwftgiarif*  of  Minntvsot.i,  Wisronsin  and  DakotJi.      In  riinther 
IW  is  th'^tL"  evidence  of  itn  spreading.     The  Norwegian  lepers,  in  fact, 
have  diniiniwhed  from  IftO  liriown  ptuivsi  to  aliiHit  a  dozen. 

In  C'l'ntral  .A,ni('rii-a  |i*|H(iwy  is  geiiendly  diUiiiieil  in  Mexico  and  f."ot*tA 
Rico,  Atid  occiifliona]  in  NiuinigiuL 

III  South  America  it  is  especially  common  in  British  and  French 
Guiana,  lewt  ]<o  in  Dutch  Giiiarin.  Krasil  i^  largely  infect*.<d,  and  it  al»» 
Docurs  in  North  Argentina  and  Pamgimy.  There  are  caet^s  in  l^uador, 
very  few  in  Pern,  and  apparently  tione  in  Bolivia  and  Chile.  It  is 
a^mmitu  in  Cohimlji.i  and  Venezuela,,  and  in  seveitil  of  the  West  Indian 
Island-t,  for  exaiiiple,  .liimaicji,  Harliailo^.  Trinidad,  Cului  and  JIayli. 

Varieties  or  Leprosy. — .'\llhimgh  leprosy,  imdcniUedly,  is  a  fairly 
detinile  diseiuMS,  the  cases  may  be  cotivuniecitly  grouped  under  at  least 
two,  pnwrfihly  three.  categ<triea  — ^ according  to  certain  preflominating 
tjitiioti  chamcl-ei-9  ;  iJiiia  w  have  the  sr^calliM-l  "  varielici "  or  "  fumis*  "  of 
loprusy,  namely,  (I  J  the  tioiiului  (also  called  "  tubei-oiw,"  "tuburcululed," 
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etc.);  (2)  thesmoo/A  (also  called  "anseathetic,"  "non-tuberculated,"  "tropho- 
neurotic," etc.) ;  and  (3)  the  viixed.  In  the  first  the  skin  is  primarily 
and  chiefly  affected  ;  in  the  second,  the  nerves  are  most  implicated ;  and 
in  the  third,  both  the  skin  and  nerves  are  more  or  less  extensively 
diseased.  These  three  varieties  are  not  distinct  processes,  for  the  two 
first  often  paaa  into  ciich  other ;  most  tiilieroua  cases,  indeed,  at  some 
time  or  other  exhibit  peripheral  aniesthesia,  and  often  terminate  in 
*'  mixed "  leprosy ;  and  more  rarely  the  so-called  anaesthetic  form  may 
develop  *'  tubers "  on  the  skin.  This  artificial  classification  is  only 
adopted  here  for  convenience  of  description.  The  "  mixed  "  form  is  by 
liu  means  universally  accepted  as  a  variety,  as  it  is  but  the  complete 
manifesUition  of  the  disease.  "  Macular  "  leprosy,  also  spoken  of  formerly 
a'4  a  variety,  is  merely  an  early  stage.  "  Lepra  mutilans "  and  other 
names  have  been  given  to  cases  which  present  particular  features. 

The  percentage  of  the  three  forms  varies  much  in  different  places, 
a«  shown  in  the  following  table  : — 

'    Triiililml.     I    I  In  111- mm 
(Uukf).  (llillis.) 


ItKlla. 
;Cuiiiijili»ilon.) 

(DaiilHliiaeii.) 

31 

51  •«        1 

33-3 

151 

Xofhilar  ...  3G  '11 

Sniootli    ...  41  62 

Mixed     ...  20        '         17 


It  is  tirge<l  by  Hillis  and  others  that  the  three  forms  run  their 
course  each  in  a  peculiar  manner ;  and,  as  will  bo  seen  below,  it  is  true 
that  the  clinical  features  in  the  two  chief  classes  of  cases  differ  through- 
out the  progress  of  the  disease  in  importjint  particulars,  the  differences 
depending  upon  the  oider  of  invasion  of  the  tissues. 

Symptomatolog'y. — Xixhilar  Leprosy}  — "  Tuberculated,"  "  tubercular," 
'•  tul)erculous,"  "  nodular-dermal,"  "dennal,"  "  cutaneous,"  "hypertrophic  " 
leprojiy.  Lepra  tuberosa,  L.  tuberculata,  L.  tuberculosa,  L.  dermoplastica, 
lA'pre  systematia^e  tegumentaire. 

At  the  onset  of  this  form  of  the  disease  the  patient  suffers  more  or 
U^as  from  prodromal  symptoms,  such  as  irregular  rises  of  temperature, 
rigors,  lassitude,  drowsiness,  dyspepsia,  diarrhtea,  headache,  vertigo, 
fpiritaxis  and  profuse  perspiration.  These  phenomena  may  be  very 
slight,  or  they  may  be  in  part  or  altogether  absent.  Even  when  \v\A\ 
marked  they  cannot  be  regarded  as  characteristic  of  leprosy  ;  they  ai-e 
rtuch  a-i  may  precede  any  specific  febrile  disease. 

The  first  positive  indication  of  the  disease  is  the  appearance  of  the 
leprous  eruption,  which  shows  itself  as  a  slightly  raised,  iiregular,  shiny, 

'  An  the  ttrms  "tubercle,"  "tubercular,"  etc.,  have  now  a,  distinct  nml  universally 
wktinwleilgeil  jiatliologicnl  meAniiig  in  relation  to  a  diffBreiit  liisease  — lnlnTUnlnsi.* — I  vuiitiirf 
m  ■ucRf't  that  wti  sh:;ul(l  cease  to  employ  them  or  their  derivatives  iu  cvuuectiou  with 
leproBV. — P.  S,  A. 
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eryihemiv-Iiko  patch  of  a  rmWJah  or  copper  tint  in  white  or  U^ht  coloured 
racvd,  aii<l  i>f  w  coluiir  which  h:knily  i]iffni-»  fi-oni  tlnit  of  thd  Rummiidiiijf 
skin  in  m'griif\i  ami  thn  Harlior  races.  Them  ia  froTii  the  firai  distinct 
itiKllratiuii  iif  the  ^Icrnia,  an'l  there  U  usually  eome  hyperesthesia,  llie 
pttrU  which  lu-a  goiiHmlly  iit  firtit  aflV<;t<>cI  are  the  luheti  of  th»  irars,  the 
ahc  of  tho  nose,  the  niahir  prnmin<?nccs,  the  fornhrad,  the  cychrows  ami 
l-oot  of  th>i  nose,  \Xw  lips  and  chin.  Later  thij  cmption  appears  on  thf! 
limbti  (p&pc'cialiy  nn  ihr  foivjLrins),  thi^h.'*,  iuul  l)iitt<H-kH. 

Thwsii  patches  may  pomst,  or  anmit  or  all  niHV  rUvivraae  in  size,  aiwl  so 
far  disappear  as  to  leave  the  skin  at  its  original  level,  with  only  a  sligfat 
hrownitih  (tiacolnmtinn.  In  some  ou^ch  thn  cniptinn  nmy  vanish 
altogether — ){iving  rine  too  often  to  illusory  hope.4  of  cure.  After  a  time 
fcbrilp  Bymptonis  again  occur,  and  a  frebh  cnip  of  eruptiim  lircaka  out. 
Thia  may  happen  sevpnil  (itno3  lieforo  the  ajipfliirani'o  of  lhl^  typical 
lepTOiw  iiorlulcs— the  ^t^-oalted  "  tuhercle*  "^which  mark  tho  second 
8lago  of  the  (Hseaec.  These  show  ihemsehes  jls  small  papulen  which 
gradually  eiilargo  to  the  size  of  a  pen,  or  in  the  coui-nc  of  time  even  to 
that  of  n  pigcon'ii  egg.  They  usually  Appear  first  oit  the  )>ite  of  the 
former  oni]>tioii,  hut  they  may  also  arise  uji  piirtc  of  the  hixly  hithciOo 
lumffecCerl.  They  are  tcniie,  Hhiny  m&.'^Aes,  I'odtlish  hrown  in  fair  ftiilijectA. 
auil  rather  darker  than  the  surrounding  skin  in  the  dark  rnce».  In  the 
former  small  Iilood-vcsscU  may  often  be  seen  over  the  niHlnlc,  Iw-neath 
the  tightly  stretched  integument  ;  and  in  the  latter,  whuse  skins  arw 
normally  gi'easy,  the  openings  of  the  largely  developed  scluceous  glands 
are  iHually  evident  and  plugged  ^^•ith  dirt. 

As  time  goe»  on,  [Kirtj*  of  the  fKxly  free  from  the  original  eniption 
httcome  inviidod  hy  the  Dew  growths.  They  appear  on  the  hunds  and 
fingflrs,  feut,  >thouldiT»,  ai-nis,  and  more  rarely  on  the  Uwk,  nwk,  chest, 
abdomen,  pilms  and  Kolcs.  Thickening  of  the  skin  on  the  ellxjws  and 
kncea  ix  nut  tuicommon,  but  iliscrete  nodules  hero  arc  rare.  Tin;  hairy 
BCsIp  ia  very  nirely  ailecU'd.  The  t»alo  nianinmry  gland  often  heconi&s 
imlarged  and  the  nipple  nodulalod.  ITie  prepuce  also  is  often  thickened 
and  infiltrated  by  the  new  grtnnh,  and  micturition  may  be  impeded ;  the 
glana  does  not  usually  appear  to  Iil-  alFccted.  I/0»*  of  hair  fmm  the 
cyelirowa  is  ofti^n  ohaetvi'd  cjirly  in  the  cai«e.  The  fingers  and  toes  arc  fre- 
quently swollen  and  tapering  without  actual  nodulation,  and  the  nails  break 
off  in  tlaUos.    The  skin  of  the  shin*  may  become  teiwe,  shiny  and  painful. 

Four  distinct  varieties  of  lepj-ous  iuliltinlion  may  in  thcae  casca  be 
rccognijted  clinically  : — 

(ir)  The  original  nodules  above  descriljftd  may  i-emain  discrete,  with- 
out diffuse  infiltration  of  the  »kin, 

(t)  The  niMlultis  may  t-Lialesce  into  large  irregular  nodosc  or  flattened 
masseii,  varying  from  one  to  many  inches  in  diameter. 

(<r)  DifTiiHC  inHltration  may  occur  fmrn  thickening  of  the  original 
leprous  [latehes. 

([/}  In  raru  <-a>;i%  fiulH--uUineous  hujjUI  haiti  tiudulcs  nmy  form,  the  skin 
being  freely  movable  over  ihcni. 
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Two  or  more  of  the  above  varieties  may  coexist  in  the  same  patient. 

The  eye  is  often  involved  in  this  form  of  leprosy ;  the  conjunctiva 
may  then  be  more  or  less  infiltrated,  enlarged  blood-vessels  are  usually 
seen,  and  the  new  growth  may  implicate  the  cornea  extending  from 
the  periphery  and  ultimately  reaching  into  the  anterior  chamber.  There 
may  be  severe  pain,  and  sight  may  be  destroyed.  The  iris  and  ciliary 
body  also  may  become  invaded,  and  even  the  choroid  and  retina,  and  the 
eye  thus  eventually  changed  to  a  shapeless  mass,  which  may  increase  to 
such  a  size  that  the  eyelids  cannot  cover  it.  Both  eyes  are  often  affected, 
one  after  the  other. 

The  mucous  membrane  of  the  nose  becomes  thickened,  and  some- 
times nodules  are  formed  in  it,  gi^nng  rise  to  snuffling  and  nasal 
intonation.  Nodules  are  occasionally  found  inside  the  cheeks  and  on  the 
buces ;  and  frequently  on  the  epiglottic,  ary-cpiglottic  folds,  the  vocal 
cords  and  ventricles  of  the  larynx.  They  have  been  seen  occasionally  in 
the  trachea  and  bronchi,  the  uterus  and  vagina.^ 

When  the  nodules  are  fully  developed,  the  hj-peraisthesia  which 
accompanied  the  initial  eruption  is  replaced  by  diminished  sensation  and 
even  by  complete  anfesthesia,  the  result  of  pressure  on  the  ends  of  the 
oerres.      At  this  stage  also  infiltration  of  the  nerve-trunkB  often  occurs. 

The  further  history  of  the  nodules  varies.  In  some  cases  they 
remain  almost  stationary,  or, increase  very  slowly;  in  others  they  dis- 
appear altogether,  leaving  wrinkled  areas  of.  skin,  and  some  persistent 
aniesthosia  and  deformity. 

The  face  now  acquires  the  characteristic  leonine  aspect,  the  skin  of 
the  forehead  being  greatly  thickened,  the  natural  furrows  exaggerated 
and  the  eyebrows  prominent,  the  face  thus  ha\ing  a  sombre  expression. 
Xew  growths  sometimes  form  in  the  eyelids  and  hang  down  over  the 
eyes.  The  cheeks  are  often  puffed  out  and  pendulous  from  the  weight 
of  the  deposit.  In  some  cases,  however,  the  nodules  may  remain  small 
and  discrete,  and  cover  the  nose,  lips  and  chin  as  well  as  other  parts  of 
the  face.  The  ears  are  usually  much  thickened  and  nodulated,  the  loheu 
being  especially  liable  to  infiltration,  with  consequent  enormous  enlarge- 
ment 

In  the  largest  ciaas  of  cases  the  new  growths  increase  very  rapidly  ; 
fresh  crops  suddenly  appear  from  time  to  time,  each  outburst  being 
accompanied  by  a  rise  of  temperature  to  102°  or  103°  F.  Several  such 
attacks  may  occur  in  the  course  of  a  year ;  and  during  their  advent  the 
lymphatic  glands,  especially  the  femoral,  become  painful  and  swollen. 
When  the  fever  has  passed  off,  more  or  less  enlargement  of  the  glandw 
may  remain.  Some  recession  of  the  older  tubers  may  be  apparent  after 
the  attack,  but  the  total  amount  of  leprous  deposit  is  increased  at  every 
exacerbation.  The  hands  and  feet  often  become  covered  with  masses  of 
new  growth  which  are  easily  injured  on  movement  or  by  pressure  and 
the  like ;  the  resulting  sores  are  difficult  to  heal.  The  nails  drop  off,  or 
are  converted  into  distorted  homy  pegs. 

'  Dr.  lUke  hu  not  leen  them  in  these  positions  althongh  he  made  many  antopaies. 
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Tlio  coiulilion  of  chu  brxiihI  organs  vnrlcK.     If  thu  diseiuici  l>c  fully 

dcrelopoLl  in  malM  before  pnlx^rly.  lh<r  U^aiictcs  usually  remain  fimall 
and  iiuiK'ffucLly  dovclojml,  uiid  Ihit  ti<-'xiiul  [towrr  is  ultcciil ;  wl)i>n  the* 
onset,  of  the  (iisciwo  takes  place  after  puhi-rty,  although  at  first  ther«  may 
be  iiicrejisc  of  eoximl  ilwin)  and  power,  testicular  almphy  and  impotence 
genernlly  fellow.  In  lepnxui  wonH;ii  Ihortf  is  jmilMibly  u  likii  Hfffici; 
rtlth(5ugh  by  no  meaiia  always  stcinle,  in  moat  cnsea  tht'v  hear  few  or  no 
childn^'ii,  Hiul  their  ofTspriiig  are  oft«n,  but  not  always,  wttuk  and  puny, 
and  die  cni-ly. 

After  the  sta^  of  ntxhdation  has  lastrd  fL»r  a  varialJe  pi-riotl  the 
final  Dtagti  of  uicunitiun  sets  in,  and  thu  gruwthK  on  the  more  cxpoBed 
piriH,  like  the  fuco,  ears,  hands  and  fc'ct,  are  usnatly  the  firm  to  ulcomte. 
Ill  favourable  casoa,  and  with  propi^r  attention  to  ch-anliness,  these 
ulcuiii  may  hcul  and  a  partial  spun  tun  eous  i-nre  bu  iNstahlit'hu'd,  the 
patient  living  fur  yt-an*  afterwarrU,  nmeh  distigiinid  hy  irn'jrular  arefw  of 
cicatricial  tissue  but  witli  no  fre'sh  dovol'jpment  <jf  noiliilps,  OccaBionnlly, 
as  the  result  of  oiealrisatittn,  the  mouth  lii^omca  mi  eontraeti^l  tbut  the 
tongue  cannot  be  protnided,  and  feeding  bwnmca  diffieult.  Somctimwi 
the  utcera  on  the  feet  and  liHuds  U'conn*  the  seal  nf  largi*  warly  masses. 

Til  other  cases  the  ulcei-s  refuse  to  bt-al,  and  spread  till  they  form 
lirgu  irregular  tracts  of  ulceration  on  the  \c^i^  huttocks,  forearms,  etc., — 
Boinutiiiie^  more  cr  les^i  enveloping  a  liiiil).  I^rge  lloiid  bleeding 
granulations  oftiMi  spring  U[)  on  tlu<  uleerating  niHlultM,  (')4])ec'ially  on  the 
hands  and  feet^  After  linng  for  months  or  years  in  this  state,  the 
patient  dies  from  simple  exhaustion,  kidney  disease,  lubereulusis,  or  other 
%'tdce.ml  coni])lit'atLoris. 

In  a  third  class  of  CMea  the  progress  of  events  \a  more  rapid.  The 
ulcura  beeiunu  phagi'difiuic,  especially  on  tln^  fiuf^crs  and  toes  ;  the 
sloughing  extends,  gangrene  of  one  or  moi-e  extremities  fnllnwH,  and  the 
patient  soon  dies  of  exhaiiatii^n  or  pywniia ;  but  ttiis  latttr  termination 
is  not  so  common  aa  in  the  other  furms  of  the  discjise. 

During  the  course  of  the  cutiuieous  ulceration  jtwt  descrihcd,  other 
»ynipt(n»B  are  often  present  as  the  result  of  ulceration  of  the  mucous 
monilimneh.  (rreat  pain  and  pliotopholua  and  eventual  hliiulness  fr[>m 
corneal  o[Mt(:ity  follow  ulreralion  nf  thii  rnrneal  nminles,  even  if  thw  latter 
have  not  alrt-utly  invaded  the  rest  of  the  oyc  Pain  and  difficulty  in 
eating  ami  swallowing  accompany  ulceration  of  the  lips,  tongue,  and 
fauces,  while  as  the  result  of  the  breaking  down  and  cicatrisation  of  the 
growths  of  the  epiglnltis  and  larynx,  the  voice  becomes  croaking,  and 
Bometimes  reduced  to  a  whisper. 

The  patieut«  also  euEfer  from  painful  atUcka  of  dyapncea,  whkh 
scHnetimes  prove  fatal. 

SmwiOt  l/rjfTos'j. — "  ArnKSthetic,""  "non-tiihorculatcd,''  "  trophonenrolic," 
"atrophic,"  "nerve  leprosy."  " DanieUson'a  disease,"  Lfjrta  giahra,  L. 
aiurMkstim,  L.  macuUitiJvrjtlhfiim,  L.  na-fomm,  L.  ufwrophsHm,  LhpTC  ttf» 
lemalie^t  nfirvutt.  The  proflroma  of  the  caaca  in  which  amesthesia  and 
trophic  chan>;eii  are  the  most  promioent  features  are  le«»  marked  than  in 
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thoea  jiut  doscrilicd,  and  tht^y  may  bo  ao  sli^^lit  as  to  Iw  overlooked. 
FoelingB  of  ctiiltin<.-»s,  (I<'|>resHion,  anrj  indefiixit«  lualaiso  are  often  uoticed. 
'Vha  iMlirni.  may  fxp«.<rii4if!u  Kb<K»ting  pikiiiR  in  nervus,  especially  the  ulnar 
•nd  perooMil,  u  burning  nml  t«iKlomc>ss  along  thn'r  roiiiso,  uiiH  [iyp4!i^ 
■aUtCM  of  Ibe  ftkin  of  lh»?  parta  they  wipply.  Thew  pHins  may  Ije  absent, 
uhI  tbo  flni  cvidpticc  of  Iho  diiiuiiaci  may  l>e  ttic  niimliness  of  the  hands 
uhI  feci,  and  dimmiahefl  powor  of  ^aflpin».  T\\otc  may  fm  diflicitlty  in 
boMin;*  b>oU  during  witrk,  act:id<Mital  Ininis  and  wouiidii  ina^y  Uko  place 
wiiboui  ccigntaancer  and  when  tho  palienL  wullu  he  mny  foul  as  if  trcAdinj; 
on  wool 

In  r>iher  cas«ii  the  raaciilu:  art-  the  fir^t  sympt'ims  nuticMl.  TheM 
Epnts  which  geiiemlly  apju-ar  singly,  arc  of  ihri-o  kiiida :  (1)  those  which 
l^gin  with  erythema,  (2)  thng«  which  begin  with  pigmentation,  and  <.'t) 
in  which  thero  is  a  diminiiliun  uF  pigtucnt.  cilhor  initially  or  nipidly 

loiriQ^  an  t'xcf*s  of  the  latter.      Tht?   spots  are  tisiudly   of  a  light 

or  brown  tint  in  f«ir  skins,  or  of  a  dirty  y**lhiw-  iti  tho  Uackn,  and 

two  inehiNi  in  diameter ;  tbuy  ditTcr  va  a  nilr  (mm  tlut  pnnmry 

of  nodular  leprosy  in  not  boing  rnisod  ahm-n  the  MiTTrpiuuUng 

At  this  stage  Lhi<y  aru  g(<t[(;rally  neither  hypunusthvtic  nor  iuiiBS- 

thtftic,  but  the  swoat  (H*crutiun  raay  Ik;  louilly  ahm^nL 

TfaU  eruption  usually  ap[>oitrH  first  on  the  Hhrnild^m,  liAck  and  loins, 
Iw,  thighs,  koeea  and  ellKtws,  and  on  the  face  ;  hnt  the  fuA-o  icflen 
flKapea  altogether.  Snmntimm  it  tK'cui'H  on  lint  roiUHii  of  ci^rtain  nervnn, 
wach  ati  tho  muactilo-spinJ  aiKl  ulnnr.  Fresh  patches  continue  to  appear, 
but  tho  patinnt's  general  health  may  be  unatt'ccted — no  special  syuiptomB 
btnn;;  olieturvML  It  often  hjip|K>nH,  howoviT,  that  aViub  thin  time  anifit- 
tbcMia  uf  the  skin  mpplic<l  by  the  ulnar  nerve  ia  apparent ;  and  the  fourth 
and  fifth  finucrs  may  b^n  to  contract — morn  commonly  in  thii  left  hand. 

Th"  next  stago  of  the  diaeane  ia  charactfiiiwd  by  thn  spreading  of 
Um  eruption.  A£t«r  the  original  spotj*  hjive  reniain<Ml  unchanged  for  a 
yinr  ur  two  they  begin  to  enlarge  pi^i-iphemlly.  llie  cetitn;  fadcjt  to  a 
dirty  white  or  pale  yellow,  and  at  the  same  time  becomoB  ati^'flthetic. 
Tho  hairs  fall  out,  and  the  patch  becomes  wrinklerl  and  dry  from  the 
daMniciion  of  the  nweat  glands.  The  tiorder  ih  now  Kligtitly  raiacHl,  in  of  a 
nddtfll  brown  colour,  and  may  be  ntudrliH)  n-ith  small  jiapiilea,  which 
■MB«Cim«s  become  vesicular.  In  rare  coses  thu  vcaid&s  increase  in  size 
tod  bormnu  puatular.  Dpaqnamation  in  always  more  or  Inns  present  as 
tbe  pAtch  grows,  the  scalea  Ixting  thin  and  {jt^wdciy  abont  the  centre, 
u)d  Ur^r  at  the  periphery.  If  venicleB  or  pustules  be  present,  tliey 
haxA  and  leave  uci^tn  which  oventimlly  fall  o^.  Individual  sjxits  may 
incwawi  grsatiy  in  eizc,  or  neighbouring  ones  nuvy  coalesce  into  large 
•Bfpi^nniutly  bonlercd  tracts :  and  inimenso  are:is  of  the  integument — 
lor  BKampIe,  thv  whole  of  the  skin  of  the  hack  or  thighs — may  thus  hc- 
OOOM  changed.  The  face  is  sometimes  completely  thus  invaded,  the  an^a 
cocteoding  from  the  margin  of  the  scalp  to  below  the  jaw,  and  imparting 
to  a  n^TA  the  phymognomy  of  a  half-ca»te. 

The  more  superficial  norvc-t-unln  miv  now,  or  pcrhai>8  at  an  earlier 


SYSTEAf  OF  MEDICINE 


«Gage^  be  folt  enlarged  bencAth  the  sltin,  oBpociftUv  tho  ulnar  above  the 
elbow. 

With  the  aprciid  of  the  fniption  the  nnassthMm  incroiiftM,  mitil  in 
KiMue  ciuL>8  ibo  whdio  of  the  upper  ur  lowor  cxtreiiiitieis,  or  more  rui-cly 
the  ^rcAter  |iat't  of  tljc  Ixxly  and  limbs,  b(M:riiuCH  Icwl  tu  feuling. 

AiiBPalhcBia  nmy  alao  be  pro*ciit  beyond  the  area  of  the  pfitchee, 
even  whfii  \\\v  latter  reUiii  a  cortttiii  ainuiint  of  BOiujatioji.  Tlicro  aro 
also  ca^tis  in  v  liit-h  ihoru  is  Hiia>Btliu«iu  of  tha  niuxiuusjucnibrane  of  the 
mouth  and  pharyiiK. 

Whi'n  ihc  active  spruadiiig  8t«g«  vi  uvur,  tUu  margins  of  iho  ttpote 
fade  ill  colmir  and  rogiun  the  tevfil  of  lln?  aunxHimliiig  skin. 

In  whitit  patients  it  ia  sometimes  difficult  to  diatinguiah  any  differ- 
cncp  of  i-ulwur  lK!twcvii  Ihu  Htttt-athetic  piit^h  and  thu  xvtX  of  th«  skin.  A 
Fntnclinian  uixlt-r  Dr.  l!ake'»  cHru  in  Trinidiid  exhibited  no  vuriatioti 
of  tint  until  four  yenra  after  the  onact  of  the  disoiisc ;  the  patches 
then  bw-uum  iiia|i)K-<l  out  by  congcciton  of  tbu  surrounding  iskin.  In 
mro  caws  there  nmy  bo  no  akin  eruption. 

The  liiial  «tiign'-  of  ijonnwnence  is  now  rORcbcd.  Aftor  the  eruption 
has  ceased  to  bo  active,  or  vvht'ti  there  is  nu  EurlhiT  d<!|HMiL  in  ibo 
nerves,  the  disMue  nmy  remain  stutionarv  for  n  nnnilicr  iif  ywirs — the 
only  evidetiee  of  thu  diMo^Mu  Itoiitg  tbt>  rt'niiLins  of  the  L'niptioi),  mid  inorv 
or  lea*  eontraolion  <if  thi'  tiiij;ei-s.  In  the  miijuiily  of  uuti;s,  however, 
paralysi.^  and  doatniciion  of  tiit&ue  progrt^i,  as  the  result  of  the  iucreaftod 
aniomit  <.if  new  growth  in  the  nurros, 

The  contraction  whieh  bua  jUrcaily  been  mentioned,  lut  commencing 
in  the  third  and  fourth  fiiigora,  cxtcitdK  u>  the  other  digits — in  loiis 
decree,  pui  Imps,  in  the  i-iUHi  t>f  the  thundi, — the  aceiund  and  third  phulongiM 
being  flexed  tow«r(is  the  pahn,  so  rw  to  /five  the  extremity  »  ehnr-Iiko 
appM-rance.  Thi'  intcruasui  and  the  mtt»cle9  of  the  thenar  and  hviK>- 
theuiir  eminences  at  Ihii  kuud  time  Uscoine  waaLoil.  Similar  changes,  Itub 
less  ninrked  as  a  nile,  take  plac«  in  the  lower  cxtrftuiitien.  As  a  Inter 
effect  there  may  be  wri»t-drop,  and  moi'e  raifjly  ati-ophy  of  the  musclvs 
of  the  teg,  giving  t-iue  to  u  fiail-liku  curidilion  of  thet  foot :  and  oceusionatly 
there  is  effusion  into  the  ivrittt  and  ankhi  jotnt-i,  with  erosion  of  cArtilage 
and  dislocation  of  the  bonus,  exactly  resembling  Chareot's  disease. 
Uleeralion  fr*M|uently  now  ensnea,  either  as  the  nvinlt  of  bursting 
of  large  biUbe  on  the  handjt  and  feet,  or  aa  the  effoct  of  mechanical 
injury  to  the  anwsthetic  [Mirts.  The  patient  may  take  up  a  hot  cup  or 
pipe  without  fueling  it,  stc])  on  a  shiiqi  stone  and  the  liki-,  thus  pnv 
ducing  wounds  which  brejik  down  into  iMsrforating  ulters.  Mare  com- 
inoidy,  however,  tliiH  form  of  ulcer  begina  as  a  bulla  whirb.  jirevpnlifl 
from  early  nipture  by  the  thickened  epidermis  of  the  sole,  burrows 
deeply  into  the  tissues.  Ulcurs  are  especially  common  on  the  fingere  and 
toes  :  and  the  iioilfl  often  KpUt  and  bri^ak,  or  are  charged  into  talon-like 
iippondages, 

The  Ix-nes  Wcoiii'-  iiccmspit.  and  ,^re  cast  off  whole  or  in  pieces;  or 
in  other  cosefi  interstitial  abborpiion  of  bone  taken  place,  and  the  finger 
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toe   b«comc«    shortened,  the  rcnifiitid  of   the   phiJatigrM    uUimatcly 

ing  ankyltiiSRil.      In  whHh'vcr  wiiv  Lh«  t»me8  lie  rcuitivt^tl,  ji  portion 

the  luul  usually  porsuits  aa  a  horny  pc^  Jittacht^^t  to  the  onirl  of  tlio 

p.      I^truflion  of  the  lioncs  of  the  t«r|jUB  and  niL*lmvir]»us  in  rare  ; 

in  the  lowvr  vxtrviiiity  Ibu  ncei-wU  uftc-ii  iiivulveu  ihv,  utiicr  luiii-ij  uf 

foot  AS  wbU  AS  th»  phiUnngca — i»peciiilly  the  metatarsals  niicl  cul- 
Occjuionally  itl)  thw  Histjil  y»r\»  of  lioth  lower  ami  iippor  linihs 

TmKtvivl  in  this  n'ay,  as  if  aiii[mliiiir>ii  hiul  beoii  porfitrmcil.  Ritre 
hAvc  \»?*n  <lt>«'rilR'd  ill  which  the  c«ric8  has  c-xrcitflcd  bt\vond  the 
aod  attkle  juintjs  and  tbu  vpiUfruiio  n-iuiiiiis  uf  tho  digits  have 
beai  seen  eren  va  fai-  up  the  Unit)  lut  the  I'lliow  juint. 

ITken  over  the  kni-t.>s,  chilis,   elbowrt,  attd  other  parts  of  tho  biKly 

abo  occtir,   but    muvb  k-««  frufjuniitly   thuii  in   nodular  U^pmey ;  cracks 

open  nn  tht-  pulninr  ami  plantar  uspocltt  of  the  digits,  he^iining  in 

groDVw»  litfii^Hth  ih*"  joints,  Bpn-jidiiiji  Iraiisvwsi'ly,  a'" I  forming 
rastic  iilrt'm.  Siippiinilii)ti  may  extciMi  aloii^  tho  shfuiliK  of  the 
undonii,  with  resulting  m-icrosis  of  the  hitter  us  well  as  of  the  Imnes. 
Id  otlic>r  caoes  *  (lumir  may  fomi  liL-twet-n  the  join!*,  and  hy  gniilim] 
dfpppning  prwltice  n  coniUtifin  ctiHeinbling  uinhuni.  Though  the  ulcers 
of  "uuMChctic"  luprosy  arc  for  the  most  part  pfliiilesn,  distressing 
■anralgu  nuty  ai^vmipiuiy  pt'rfomting  uleerB  of  the  foot ;  and  in  other 
ttmm  there  nuiy  l>e  intense  pain  in  thn  Hciarir,  iiltiar,  suprnDrbital  and 
•Cber  nerve*,  due  to  the  int<TBtitial  di:|iOftil.  Tht;  patient,  moreover,  often 
coBpbkina  of  feeling  enld.  The  uleerations  i)Ometimi>s  bpreatl  rapidly, 
um)  bcoomo  j^npTHouR,  all  tht^  tiftKiim  Iniing  aflfi'eted,  anil  ii  line  of 
dptnarolinn  formwl.  The  j^angreno  may  he  liniit-i^d  to  out)  or  more  of 
the  fingers  or  toes,  or  the  whole  hiind  or  ffM>t  nuiy  Im  itivolvetl ;  in  mre 
own  tl  mav  oxteml  farther  np  thfl  limb.  An  ft  result  of  hard  lahnur, 
handling  tools,  etc.,  suppuration  jii.\v  l>e  set  np  in  an  luiR'slhetie  finger, 
And  may  tmrcl  up  tho  tendon-*  and  Imrrow  into  the  riiiiM^lein  a«  fur  an 
the  <4bow.  Toward))  the  end  of  life  symmrlri(al  bal-sore^  sotuctimca 
liunu  rapidly  over  the  buttoeks. 

The  affertions  of  tie  eye  in  thin  form  of  leprooy  are  mainly  tho 
TvaillU  of  l«rioris  of  the  Hflh  and  si'\<'iith  nerves.  Ophthalmia  18  not 
ancotDmoa,  and  ulceralir.n  of  the  conie»  frequently  oeciirs  Aviiieh  may 
l«ad  to  pannus,  ony\,  tiyiwpyon.  iritis,  and  neea^ionally  tn  the  destruc- 
tioa  of  tie  whole  eye-  There  may  he  ptrntiji ;  and  panilytic  ectropion  is 
tAX)N»  aeeti.  with  facia]  ijaralysis  of  the  same  side.  Tho  siirfaee  of  the 
eomra  may  bo  quite  anie»thetic  without  any  of  tho  other  evidences  of 
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Bexud  doaire  is  not  as  a  mio  iiicreiuieil  in  biikxjIIi  leprosy  ;  the  power 
f«f  procraUioa,  on  the  other  hand,  ia  retained  tintil  a  e(jmpanitivel3'  lato 
I  period. 

"Afiffd"  Lrpnxif. — Gerliich's  disneetiuna   iiuHeato  that  all  leprosy  i* 

lixed""  from  a  very  early  period;  for,  according  to  that  obBer%er,  iho 

ry  growth  in  the  smooth  form  takes  plaee  in  the  skin  around  the 

ripbflral  ends  of  the  nerves,  and  travels  up  to  their  trunks.     Assuming 


thfi  corrccttieai)  of  hix  ri»<mrchm!,  il  in  nnvorthultvts  a  fact,  thai  in  the 
majority  of  cjwes  the  early  akin  changee  do  not,  as  we  have  iwen,  piesetit 
qitite  the  Hame  ii.|)iH]armu;L<s  aa  in  ntHiular  luprrifiy.'  Mnrcover,  in  a  largo 
niimhnr  of  cases  anttsthotic  patches  and  other  oviflonces  of  nerve  infiltra- 
tion cooxtBt  with  iL'finil«  cutAneoiis  ttrHlules,  and  wu  inay  thei-pfore,  for 
clinical  piir|Hise8,  vLuw  such  cases  together  under  the  a{i|>pllation  uf 
"mixed  lopmsy"  Such  tiucs  may  also  be  considered  under  three 
heads  :^ 

( 1 )  Those  in  whic-li  the  leE>riiuri  infiltration  ia  for  a  lon^  period  uonfined 
ito  the  Hkin,  and  flubscquctitly  udvAuces  in  the  cierve-tmnka. 

(2)  ThoBO   in  which    tli«   Kvinptonis  of  uurvo  implitation  arc  for  a 
i  consirlomlile    time    niutiifeslud    alone,  the   formation  frf    dennal  nndnleA 

h«in^  siibscttuent ;  and 

(3)  Tliose  in  which  the  topruiu  demial  infilU'utiuns  and  tbe  viuioui 
•ympLoms  of  nervc-tnink  {mpIicii.tion  are  nlwcrvod  together  from  a  very 
Oiiily  porioti  <»f  the  dise-ist*. 

Of  thuBK  the  lirsL  t*hiBa  is  by  far  the  most  niimeroiia,  and,  indeed,  bo 
often  do  the  nerve- tiuiika  lit-come  involved  in  advanced  pasea  of  nodnlar 
leprosy,  that  we  jiiiiy  rejpinl  a  Icpt-r  with  this  Ijitter  furni  of  the  disease  ag 
one  w)i()  htus  not  lived  lon^  enoii^li  to  develop  " mixed  leprosy,'  which  is 
the  complete  ur  ge ncraltfieil  affection. 
H  The  seeon<l  elasti  of  cascH,  in  whtch  ntxjuhia  develop  late  iti  the  coitree 
^  of  neund  lepnwy,  is  undcmhtedly  ranr.  In  trn  years'  experience  xt 
Trinidad  only  three  inittanecH  wore  noticed.  Letoir  also  only  mentions 
three  eases. 

The  tliird  dasH  is  lem  iinfiiinmoit^  and  it  often  happens  that  early 
cittnneoiu  infiltrations  almost  or  <|uiti?  diHa]ipf:ar,  there  remaining  only 
unaistiiesia,  deformity,  etc.  It  wimld  he  wimetimiw,  in  euch  cases,  difficult 
U\  believe  that  the  pationi's  skin  had  ever  hcon  nodnlated  were  it  not  for 
the  pri^t-ncL'  of  Htibby,  wrinkled  patches  uii  tlie  ears,  cheeks,  and  other 
sites  of  Lliu  former  nodiileH. 

A  dotaiJod  account  of  the  svmptoms  of  "  mixwi  "  leprosy  is  unneces- 
sary, for  they  conmst  of  a  comi>inatii.>n,  in  varying  pruportions,  of  the 
phenoiiienu  alremly  dL'scfilied. 

In  the  Trinidad  Asylmu,  during  a  period  of  eight  yeaii*,  phthisis 
and  Other  forms  of  visceral  tnljerculfjsis  were  immediately  reeponeible 
for  20  per  cent  of  the  druithft  among  the  nodular  cases,  for  19  per  cent 
of  thi3  dc^ithg  among  smooth  casrs,  nini  '2r>  ptir  cent  of  those  among  the 
"mixed"  c^Mi.'^s ;  vHrious  Conns  uf  kidney  dis&aGe  caused  30  per  cent  (^ 
the  deiiths  among  the  iio<lular  auu-^,  27  per  cent  among  the  smooU), 
ami  10  \M}r  eenl  among  the  mixed;  tubeiTulosis  and  renal  aSbcbions 
combined  were  ruaponsiible  for  H  per  cent,  3  per  cent,  and  10  per  cent 
of  the  deaths  respectively ;  and  the  leprosy  itself,  or  exiiautttion  frtmi 
leprous  idceratioiis,  gangrene,  pyiemia,  aaphyiia,  due  to  obstruction  of  the 
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'  IIsiKipn  t]i>f»  itcil  rer<n^ilA«  tliin  iti-itlijiOLioii.  Kltliiviigli  lie  niliiiltit  llint  tlii'  |<alc)it^'i  of  tlia 
tuberua*  rurni  ore  cvrtiduJy  Mvuully  thicktr.  luditftliut;  »  gmOet  i\«gTVi  uf  lullltTfttiou  ttiaii 
tli«  AtuHlbetic 
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lur)-ni,  and  accidental  complications,  were  McriV'd  sa  inimcdute  caiisea 
of  dealli  in  36  jicr  cent  gf  the  nudular,  Al  of  the  sniDOlh,  and  QO  of  the 
mixed  lopora.  Oli&erratJDiiit  iti  ibc  samo  iisyluiu  extending  over  18 
years  showed  tho  avera^n  age  of  onsft  U)  I»c  21J  years,  3ii|  yaire,  and 
35^  jeare  in  the  three  classes  of  t-a»e«  rvspectively. 

The  Incubation  of  Leprosy, — Many  insunees  are  on  record  which 
show  that  th(>  virus  nuiy  remain  hiU'ni  in  the  iKKly  for  many  years  with- 
out giving  risu  to  any  of  the  Hym|)lonix  of  the  disci^c.  In  the  presdQt 
titalQ  uf  oitr  kmrnlt-tl^R  it  ih  im|HiU'^il)]i-'  to  8])euk  oi  any  definite  period  of 
incubation  in  connection  with  leprosy.  We  do  not  know  whether  ita 
entranco  is  marked  by  any  initJKl  ]e«ioii ;  for  ulthough  in  a  lev  exceptional 
cases  some  slight  tmuniatic  Injury,  u-ith  t!ttI)i;LH.|iient  looiil  iniljutimation 
and  difficiUty  of  healing,  waa  observed  at  a  variable  interval  Iwfoi'e  the 
disease  wa*  fliispectc<[.  yet  most  of  the  patient*  are  unalile  to  point  to  iuiy 
circunuitance  of  the  kind,  or  ta  givi^  any  iiotioii  of  the  datn  of  inillation. 

Iniitancca  have  been  given  of  the  appearance  of  iho  discjwe  only  a 
fevr  weeks  or  months  after  the  patient  haa  come  from  an  uitaf)fcti.'d  tu  an 
affectc*!  district ;  an<l  there  arc  others  in  which  the  ivit.hoj'iioinoiiic  i^igns 
have  not  I»ccn  olwervcd  until  forty  ye:irs  after  the  individual  h-is  been  in 
a  leprous  ooimtry,  or  could  poBsibly  have  been  in  contiict  with  lejiers. 
There  is  a  case  now  in  tjtndon  of  surh  relurded  ineiibatiuii,  and  ainilher 
Englishman,  httely  under  my  care,  showed  no  niaik  of  the  disesAO  for 
eleven  years  after  coming  l*ack  from  lndi;i.  wbitlicr  hu  had  been  taken  a^ 
a  child  .Since  his  rciuni  to  i\m  ruuniry  ho  luiii  bi-im  living  in  a  small 
country  town,  and  has  had  no  relations  with  tho  F.aat,  or  with  any  on& 
or  anything  therefrom. '- 

Pathology  of  Leprosy. — A-natomkid  Chnnfir.'. — Pojtt-iinjTteni  <  xaniina- 
Uoa,  or  the  observation  of  exci^^ed  [NLi-ts  during  life,  in  every  ca^e  revcaU 
the  fact  that  the  ultimate  phenomena  described  above  are  due  to  the 
development  of  the  iliaracturiKiic  l«j>ruiis  nenplajtm  in  certJiin  tiBRUes  of 
the  body.  This  new  growth  is  largely  composed  of  bacilli -bearing 
"  leprarcells." 

The  state  of  some  of  the  more  important  organs  conunonly  affected 
may  bo  described,  and  a  full  deaiription  given  of  the  neophum  as  observed 
in  the  skin. 

'  Such  a  roM  ta  known  tA  rae.  Tni  ftr  tirivlvo  ytan  age  a  eentlenmn,  thua  a^ifd  about 
taity-X'Ko  (k  tuAirkd  itinu,  by  tlie  way  I,  who  boil  snReml  a  good  diml  of  pnivA  ioii  im  a  sjiorU- 
nuui  ui  tfae  I^jit,  ooiLtnltnt  mv  for  iiiiiiihnvM  utd  painti.  Tlir  ulnu  bihI  flthcr  nrrvpi  wen 
plsltUj  traL'rable  Uj  llic  Rujivt  tor  I^iiig  'liHtttncoi)  on  both  hntid*,  ami  tbvrv  vit-m  imu-MtlicUii 
pstehsi.  At  my  raqu«t  be  conimlteil  an  frminrtit  aathority  oil  kpTMy,  wtoin  i  liiul  fiirvt- 
oulj  VRncd  1>»  glvB  tli«  lUsgnoab  to  rot  utily.  He  sin^o]  with  unr  lliat  th«  cam  wun  one  of 
(■rl]r  tnit  wcll>mnrkf<l  Ippros]'.  1^  tli'  |Mlii.>i]t'fi  uirjiria)',  *vp  moii-  him  Ibntw  up  hi* 
niitnniilitiriii  ami  fn-rluulv  him  to  nliirn  lo  the  Eaet  uikVt  any  cii^uiniitaiices.  Mr  in  now 
wuU,  lud  i)^onu]l  of  hi*  taolMly  ;  I  hkv*  nol  rxaiTiiiiM  liirn  for  Homo  ytAT*.  a<  lir  diT.larea 
hIniMlf  ta  tw  wfll,  ttiid  it  U  trit  fur  hiiu  niOt  bo  hurr  hU  atlirnlion  Anvnt  to  lilniMlf. 
Kifloru  or  tvcnt;  ycAn  ago  a  yoiiiiK  mailiual  man  ahoa'nl  inn  hU  unu  Camera,  irbich,  on  tha 
hIbu  ajilM  of  the  baiHt*,  w<r«  coatnurlcJ  Mni  Kiwiht'LH!.  H«  wu  born  tn  South  Afrlra.  and 
took  kprosy  u  s  child.  Ua  hs*  lirtd  iu  England  liDCQ  ultildbood,  and  bt^vsn  liiiuaeU  to  b« 
qnitc  "eand."— Bu. 
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SYSTEM  OF  MEDICINE 


The  Skin. — A  young  or  growitis  nodule  of  the  flldn  when  cut  into 
stiowa  the  cpiduruiis  iiorttml,  but  thu  curium  mther  firmer  thiiii  in  healthy 
fikhi ;  a  Httlo  visci<l  fluid  can  bo  sqiicc/cd  out.  in  the  older  jrrowths 
the  cut  surfiKe  is  gninular,  anti  uf  a  yelluwish  white  colour,  and  the 
fluljslauco  is  BofitT.  Thd  Bubuutanuoiw  tiBBue  is  alwi.  Bomelimes  inliltratcii. 
imd  has  a  gelatinous  appcirance ;  but,  instcaf!  of  siiftening  with  age; 
bccoineii  firmer.  Ocwiaioiiiilly  a  diffiue  infiltmtioii  in  developed  only  in 
tile  m]lK;iiUu]<.i(>ii!4  ttsdiie.  Thu  wnlln  oi  the  roRsel.t  ari3  thickened  by  the 
ilcp'i^ilion  of  u  lAnlacoouH-luoking  mxsit,  tutt\  the  iiprve#  are  also  inci'eu««fl 
in  sizu  by  tha  same  deposit,  and  by  the  existence  of  a  definite  iieuriti.'i.. 

'I'ho  avra.it  gUnds,  the  sebacouna  glnnd».  and  the  hnii-s  arc  gradually 
compres-ied  by  the  gurmnmling  Ipjirnus  inKltiatian,  and  tinally  they  <)iiite 
disappear.  In  some  caties  hypertro|'hy  «f  the  arrectorcs  pilonun  Beents 
at  some  tinifi  Mi  take  pUee,  and  at  finst  then!  may  Uc  also  bypertrophy  of 
the  seb^Lceoiis  glands  and  nn  increased  eecretiuiL  of  t^ebum. 

As  the  gnjwlli  inereasee  towards  the.  surface  the  epidermis  is  pressed 
upon  iinfl  luiLiimest  attt;nn;ited. 

The  deeper  parts  of  the  eubcutoneous  tissue  and  the  subjocont  tissuM 
arc  at  first  not  directly  involved. 

Und«r  the  microscope,  a  vertical  section  of  a  cntancoii*  nodule  exhibits, 
in  place  of  the  normal  coimeetivo  tiiiaue  which  has  bocoiue  ukcred  or 
dcatroyed,  a  largo  collection,  or  seveml  clusters,  of  characteristic  Icpm- 
cells,  formiri;^'  a  mn^n  wbitli  i«  «itu<ited  more  often  in  the  middlv  or  deeper 
layers,  but  aomctiiucs  also  in  thti  upper  nnd  papillary  iayeiit  of  lht>  corium. 
In  the  older  growths,  which  extend  almo.'it  to  the  surfafo,  the  papillary 
hi)Jy  becomes  thiniK^d  witL  obtitenitiou  of  the  papilli»  luid  thinning  of 
ihc  roic  mucosum ;  hnt  in  curly  nodule*  the  latter  with  It*  int«r|Kipilhiry 
proccs<)es  may  be  intact,  nnd  a  Ktnrl  of  unbroken  connective  tissue  may  be 
aiiuji  tiotwccn  it  and  the  ulFcetud  |«ut  ni  the  corium. 

Thi)  maaaoB  of  cclla  thus  constituting  the  nodule  arc  at  first  principally 
gnmptfd  around  the  veiwel«,  nerves  and  glandK.  and  thoy  can  be  seen  to 
tixton^l  along  the  cuur^u  of  the  lymph  channt-lN.  In  tho  lutstancc  of  a 
subcufiineous  nodule,  from  a  prcpuco  examined  by  myself,  the  mass  was 
largely  ni;idy  up  of  tht'  ininifiisi-'ly  thickcneil  MuimI-vpssuU,  which,  as  they 
»nl4'n-d  tlu)  nodulo,  t^liowci]  a  dcnm*  irdiltratiuci  of  iht>ir  advcntia,  media 
and  intima,  uilh  abliteration  of  tho  himina. 

The  so-called  "  lepra  cclU  "  are  wry  similar  in  superficiat  appearance 
to  tho  gninnlation  ccliji  of  liipUH,  syphilis,  Btc,  Thoy  vary  in  hiv.  from 
that  of  an  ordiniiry  loucocytt  to  four  timcn  that  size  or  more,  and,  when 
stained  witli  hiematoxylin  or  by  ordinary  histological  methods,  they 
exhibit  one  or  anmetimes  two  nuclei.  As  will  be  seen  diroctlr,  they  can 
always  be  shown  to  contain  specific  bacilli  in  greater  or  less  numbers. 

Occasionally  very  iiirgu  multimicltyited  culls,  miniowhat  rpsembling 
the  "  gUnt  cells  '  of  lupus,  are  opon  in  the  peiiphoral  or  deeper  part*  of  the 
growth  ;  and  these  may  have  arisen  in  several  ways,  for  example,  by  the 
continue!.]  growth  of  one  cell  anti  snbserpient  proliferation  of  its  nucleua, 
or  by  tho  swelling  and   coalescence  into  one  mass  of  the  endothelial 
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lining  of  a  Btnall  reisel  or  capillar^'.  Thu  larger  ones  are  often  vacuo- 
lAted.  Hanson  atifl  Thin  believe  that  wht-n  true  "giant -cells"  are  seon. 
the  growth  in  tul»orrnloii!i  and  not  Icpmus ;  And  that  thu8«  won  ^ty 
mjneli  were  cros«  anrl  oM)i{iie  sections  of  blood-veeseU  containing  cor- 
puaclm.  Thitma,  l^>ni>ir  and  KoinHt  and  nlhers,  howeror,  have  also 
described  largo  miittinuclcAr  cellA  aa  occurring  aomctimeA  in  tho  leproiia 
neoploem. 

Besiilofl  nndrrgning  fibrous  degenemtiun,  fully -dnv»;h>ped  tulxrclee 
may  exhibit  dejiqiumintion,  vcfliclwi  or  pustules  on  their  fiurface,  or  they 
may  ulcerate  and  bwomu  Covered  with  frustit.  Thu  EeCtiuns  show 
that  during  deM|uaniation  thu  stratum  grannldHuni  and  eleidiri  liavo 
dimimahed  or  difiapprarcd,  but  that  there  in  little  change  in  the  grenter 
part  of  the  cells  of  the  etratuni  corniMim,  VesicleB  and  pustnlea,  on  the 
other  hajid,  ant  prtKlucnd  by  a  miHJtig  itf  the  whole  epidermis  or  by 
cleavage  of  ita  biyers.  When  ulncration  haa  set  in  there  U  rapid  destruc- 
tion t4  the  nodule,  and  cells  and  detritus  are  thrown  off  in  great  [[uantity. 

Sectittmi  U\h-i\  friim  one  of  the  eiTthematomt  mai-uliw  in  an  early 
HtHge  tii  the  diwasc  nhnwcfl  an  infiltration  of  the  coHum  with  an  irregular 
coll  growth,  in  which  Bonio  large  multinucleated  cells  iv«re  also  scattered 
In  thtiRO  HtictionH  no  Itijt-illi  were  obiti'.rvi'd. 

The  iiiicn»copiejU  examination  of  a  p<irtion  of  ulcin  excised  from  an 
aiiasstbetic  patch  of  a  case  uf  nnuoth  leprut>y  of  two  and  a  half  years' 
^binding  ahowc-d  priiHU|Kdty  a  gimeral  fibrniil  degcnonitinn  of  tht*  coriuni 
with  more  or  leMs  i»bliu-ration  of  glands  duc:lK,  hair  fl)lliclel^  nrrvcK  and 
vessels.  In  sections  from  a  moi'o  recent  case  ihe  degeneration  was  less 
complete,  arn]  there  was  a  more  oxtensiro  infiltration,  especially  near  the 
vessels,  of  an  irre^dnr  cell-growth ;  no  bacilli  wore  aeon.  I  havo  given 
marc  detailed  accounts  in  flillis'a  hook. 

Mwoiis  M^mhranff.^-Thf'  neoplastic  Icaiona  of  the  mucoua  Tnembmnc 
of  the  mouth  and  throat  are  rtTy  simiLtr  t<i  thoiti*  of  the  skin,  but  the 
nodnlos  are  softer  in  cont^ii^tcnce,  and  UHially  of  n.  jmle  red  or  livid  colour, 
or  sometimes  dull  gray  anri  (i[)jilini'.     Tlicy  uleerate  more  wadily. 

Tliere  are  two  chief  vanettesi  of  the  lepmujt  tongue.  In  Uie  first,  the 
dorsum  may  bo  covererl  with  discrete  nodules,  varniig  in  size  and 
ijiiickly  tdceraling,  and  aepat^it^  by  fyrrowa.  Under  the  microsicope 
the  new  growth  k  Dta<lc  up  chiefly  of  einbrvonic  cells,  with  coniijani- 
tiroly  few  typical  "  lepra  cells,"  and  their  vascularity  Is  slight ;  in  many 
porta  they  show  fibrous  degerii'i"atinn.  The  growth  may  W  iivii  cxl^nd- 
ing  through  the  mucosa  and  submueosa  to  the  muscles,  the  fibres  of 
whieli  are  separated  and  destroyed.  In  the  scconil,  the  dorwum  is  occu- 
pied by  a  diffuse  lepn«us  infiltration,  and  diN-ided  Jnto  raised  areas 
by  tongiludiiial  and  transverse  grooves ;  the  epithelium  often  becomes 
detached  in  grayish  flakes.  TKli  neoplasm  in  thc^ie  cas-itt  is  almost 
entindy  coniposwl  of  the  lepm  cells,  and  there  is  no  tendency  1o  fibr'oUK 
degeiieraiiou.  As  the  resiUl  of  idceration  and  cicatris-'ition  of  the  growth 
in  the  lips,  the  mouth  may  become  extremely  steaosed  and  incapable  of 
being  opened. 
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Tho  Icpniiis  in(iltr»tioii»  of  iIk-  pharynx,  larynx,  luitl  nllicr  miicnuB 
m^inbmties  exhibit  very  similar  niicroBcopiail  chai-actens.  The  edge  of 
thu  rjiigtultis  is  nftuti  airuutt^  vury  early,  liecomin^  thickmii»]  and 
lobuktt'tl  \  BntI  ultimately  msiiy  of  tho  ligaments,  miiaclca  and  cartilagna 
of  the  larj-nx  raay  Wcnnm  infiltratvd  ivith  new  growtli,  toailing  to  idcera- 
tiori  and  (dcatricial  contraction.  In  this  way,  as  wull  iu  by  ovclufiioii 
from  proj«(iting  n<idiilfii,  the  glottia  may  licoomo  frtenosed. 

Nffets. — Tbe  iiltvo- trunks  most  frt'ijuently  iiivadfd  by  iho  leproiw 
gniwtb  arc  thti  niixlian  and  ulnar  in  thu  njijH-r  cxtivniity,  and  the 
posterior  tibial  and  })croncal  in  tbo  lower.  The  facial  and  the  radial  are 
ul»o  commonly  itiivu.dLHl.  Accunliiig  tu  Daniule^ou  thu  cutaneous  palmar 
iicrvo  is  th«  fii-at  alTinittMl ;  Imi,  imlftwl,  any  n«rv«  may  bo  atuu-kod 
sooritfr  or  lator.  L<'bnr  dcMcribL-s  thrco  haava  in  whicb  iho  recurrent 
laryngeal  wtiA  uil'uctvd,  and  ho  thinks  that  in  this  way  tho  aphunia  so 
often  preaent  may  »omntimo8  bo  prodncccl.  It  (yin  he  shown  that  the 
disvolounxi  and  anwRthetic  piitthes  of  skin  are  in  direct  ruUtion  to 
dopi)8it  in  nnrv{»;  HU|>[»lyin^  llu)  ]iart«,  and  their  irn-githir  iliptribution  is 
exptiiinod  by  tho  fact  that  rmly  certain  grrnips  of  fibres  nniy  he  implicated. 
T(i  tht!  iiJikt^  eyo  the  disyajsed  nent,"  nhows  dorig  its  coume  fusiform, 
riiddish  gniy  swdliiii^H,  <ift<'n  markt-d  uiih  yellowiRli  fttrcaks  of  fatty 
dog<!neration ;  and  the  de[«tfiit  may  have  a  trnnsluiicnt  or  golatinntia 
appearance.  Theau  thickened  segment*  may  be  twice  or  four  timee  the 
diameter  of  the  rest  of  Lh«'  rn'rve-trunk,  and  they  am  often  larger  where 
tho  nerve  iw  morH  Rupcrfiriid,  fur  example  behind  the  iaiternal  condyle  ol 
the  humeruiii,  or  below  the  head  of  the  tibula,  in  which  poiiitiona  they  can 
frei[iiiintly  lie  felt  by  tlici  observer's  Hiigcr. 

Micn3S(:opif'jdly  the  leprous  neuritis  is  simiUr  to  ih;i.t  meiilioin-d  in 
connoction  with  the  nenes  pasaing  through  a  cutaneous  miilule.  The 
swelling!*  arc  due  to  the  preaonce  of  numerous  lepra  eella,  which  infiltrat- 
ing the  porinonriiun  produce  perineuritis  ;  they  are  also  to  Ik'  seen  situated 
in  the  otidunciiriiim,  and  between  the  indi\-idunl  nerve  fihms,  giving  rise 
to  nenritii  and  degeneration.  Hyaline  thickening  of  th«  neurilemma 
may  ensue,  the  axis-eylinders  beeome  disinte grated,  and  the  whole  fibre 
altertHJ.  In  (tldst^icirling  easi^s,  in  which  the  aetivity  of  the  discjist^  has 
been  arrpstivi,  the  nerve-trunk  way  be  atrophied,  and  reprcaentoil  only 
by  a  coni  of  fibrous  tissue. 

hfjinpiiaiu:  Gianih.- — The  lymphatic  glarulH  are  sometimes  invadwl, 
when  they  may  be  enormously  enlarge*],  the  depo&it  reaching  them 
thixjligh  the  lymphalie  vessels  coming  from  the  jiarts  aftecteil — esjx'ciaJly 
in  the  tUHhilar  wuifs.  Those  nmst  frequently  engagiii  ai-e  tlie  femoral 
glands — from  absorption  of  deposit  from  no<)i]JeB  or  nieere  in  the 
lower  extremity,  and  the  cervital  —  from  diswuH;  in  the  larynx,  etc.; 
but  tho  Ajcillarv,  bi-nnehial,  raesentcric,  Imtilwir,  etc.,  glands  nmy  also  be 
affected.  It  must  not  be  forgotten,  however,  that  these  gland», 
eqiedally  those  connerted  \rith  viscera,  are  also  fi-eipmntly  enlarged  from 
Coneiirrent  tiil»eroulnsifi.  Under  the  mierosiTipe  the  adenoid  tissue  ifl 
aeea  to  be  more  or  less  replaced  by  lepra  cells ;  and  in  old  cosee  thuro  is 
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aclerosiii,  with  thick  bumllcs  of  connective  Us8U«.  CMeatiun.  mor<Njv(ir, 
nwy  hike  place,'  and  occasionally  the  whole  gland  tuay  nippurate. 

Tiui  7in/«&— The  testicle  is  often  the  soat  of  leprous  deposit,  although 
iti  Aoine  cases  there  mn.y  1>e  no  nnkt^d  eye  appeai-iLTire  of  iu  prt-iu-iicit ;  the 
gland  is  sometimes,  however,  tough  aad  hanl  to  cut.  The  niici'oiKope 
^lows  an  increase  of  connective  tissue,  with  the  typical  cells  uniong  the 
fibres. 

The  Lixtr. — ^To  the  naked  eye  no  chango  in  this  organ  mny  he 
apparent ;  the  leproiiB  growth,  which  is  sometiniee  prewint,  oiunirH  ae  « 
diffuse  infiltration,  pn'ncipatly  in  the  inti>rlohuUr  cnnnc^ctiva  tissue,  and 
causw  a  mild  form  of  interstitial  hepatitis. 

The  Syleeti,  —  No  tiakeii  eyf  cliangtw  are  here  preflcnl,  but  bacilli- 
tiearing  cells  may  he  fnnnd  in  profusion. 

The  remaining  alxlomiual  organs  liken-iee  show  no  well-marked 
alwmcionH  m  the  naked  eye. 

The  Spinal  Vord.  —  Danieltwen  and  Boeck  descrihfd  bcIpttwis  an<l 
meningitis  of  the  cunJ ;  Tschivilow  found  changes  in  the  po»t('ri(ir  oornmi 
— the  gray  matter  npaipie  niid  granular,  the  vctuels  lettsi'iii'^l  in  numi»er. 
and  a  ccHidar  intiltratinn  of  the  l)-mphatic  tihi'athR  ;  Mpinul  IcHinns  have 
abo  been  alluded  to  by  other  pathologists.  On  the  olher  hnrid,  many 
iibeiirrere,  ini^lnding  Hansr'n.  Neianer  and  Kake,  hjive  failnl  u>  lind  aiiy- 
tbing  definite  in  the  spinal  card.  The  ataxia  ixonicttmvH  prem^nt  in 
advanced  cases  may  Iw  due  to  lesions  in  the  posterior  cornua,  independently 
uf  lepitxiy. 


ITaving  now  given  an  account  of  the  gnwscr  s]j«ific  changeB  in  the 
vhriouf  organs  in  the  ilisense  under  coiit>idemtion.  1>nef  mention  may  l>e 
made  of  cnrtain  idfi^ctions,  whose  prwtsie  relation  to  IcpriiBy  is  not  as  yet 
clearly  undnnttorMl. 

TubercKlofU  is  extremely  common  in  lepers.  In  the  last  109  autopsies 
at  the  Trini<)ail  Anylnin  tnl>crcle  of  one  or  more  scrunii  nutmbranrs  was 
found  in  33  insitancefi,  or  in  30  per  tent.  (luinta- pi^s  iiKieulaliKl  with 
material  fnim  the  aiitn|)siw  rviulily  nianifcKted  InlH^rnilohiK.  Ah  thn 
deaths  from  the  latter  dis4!asi^  at  the  Trinirlad  flenfiral  Iluapitjd  dnring  the 
same  period  were  oidy  l»i  per  cent,  we  may  assume  that  lepers  are  more 
liable  to  tulterculudis  than  other  pimple. 

Kidney  di.^itsf  is  even  more  fre(jnent.  In  tho  samo  lOfl  autopsies  35 
of  the  cases,  or  32  per  cent,  showed  some  form  of  nephritis;  while  in  the 
Crvneml  Hospital  only  '\  per  cent  of  the  deatliH  wum  tjuc  to  nephritis. 
In  none  of  the  kidneys  of  the  above-mention mI  .'if*  oosi's  waa  there  any 
specitie  leprous  invasion.  The  disease  was  probtLbly  due  to  the  increased 
strain  thrown  on  the  kidneys  by  the  diistruetion  of  iht-  Kweat  glands  so 
common  in  leprosy. 

Alworption    from    leprous    ulcers    or   abscesses    aomotiutes    produces 

'  Bin^FD  nul&tains  thai  csBcstioti  n«v«r  occur*  la  tlin  kpnnu  tlsnio—Klicn)  It  U  kcd  ha 
Mcuitkn  tli&t  U  indicstw  tubcmulod*. 
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p/somic  iiifnnu  in  Iho  viscera,  mid  sometimeit  lardnccous  cbangea  occur, 
ospocuilly  ill  ihc  liver  and  spleen. 

HUlifi  luid  Aniiii;;  buy  dt-Hcril'cd  s|R'!eific  ulceration  of  the  lai'gi- 
inwatiiio  in  lopimy  ;  liiit  in  Trinidad,  when  such  ulcers  wore  preecnt,  ihey 
seonied  to  bo  awociiLlfld  with  kicJnoy  disMaue,  or  due  to  causes  luaconiioctecl 
iritb  leprosy. 

Bacterlolojfy  of  Leprosy.— That  lepi-osy  is  duo  to  the  proaoneo  in  the 
system  of  tt  i»|>octtic  niici-o-orgitnitmi  is  now  ndmitted  by  nil  p:ah'>lo;riMtJ^ 
Its  (Hscitvery  was  nmdo  hy  Armauer  Hansen  in  1871,  iittlioiif^h  » 
suspicion  of  the  existence  of  something  of  the  kind  seems  to  have  been  in 
the  minds  yf  other  obsurvers  hefui-e  that  diile.  Butli  Viivhow  and 
Vandyke  Carter  had  palled  attention  to  the  presence  of  granular  matter  in 
the  typical  'Mepra  cells,''  and  Manacin  had  actually  atCompt'cd  the  cidtiva- 
tioi)  of  thu  "gwnu"  whith  hu  Wlievwl  tu  exist  in  the  cells  and  juice  of 
tlio  ntMlules ;  hut  the  Norwegian  invewiijrjttor  wiif*  ihe  first  to  recognise  in 
the  granules  the  niicrtilio  which  he  naiticd  the  "Baeilhis  le[>r»." 

In  IH80  HaiiM^n  puMishL-d  a  full  acvnunt  of  his  ohfiorvatioiis  and 
cjtporimunts,  with  drawings  of  the  lineiUus.  In  the  same  year  Neisser, 
wotkiiig  at  tho  .S.-in  Lazaro  Hospital,  Uranadji,  aiid  employing  tbo  new 
aniline  dyes,  ptaecil  Hansen's  diiwovery  he.yi>ncl  douht ;  within  the  next 
few  years  tho  bacilli  wtii-e  found  in  leprmis  materinl  from  idl  ptris  of  the 
world.  It  may  now  W  jiffinjiLNd  tliat  the  l>acillus  is  exislont  in  the  bwly 
of  ttvery  lu|i(!ir  at  Hoiiie  |Hiriod,  at  least,  of  the  dim'aue,  aiid  that  it  never 
(Kcurs  in  the  hoilios  of  those  who  are  not  Icpore. 

J/wrjO/i'-i/of/tf. ^Tho  urganisin  is  a  ro<l-Iike,  vegetable  piirasite,  Iwlongiiig 
to  the  Sehizomyci'toH  or  fia»>ii)ii  fungi,  ItM  length  iu  a  half  to  three- 
quarters  tho  diameter  of  a  human  red  blood  coi-])usc1c,  and  its  breadth 
about  on^-Rfth  nf  it«  length.  \'&\-\\  rod  hii»  nn  outi-r  mueilagiiious  envulcijM!, 
tho  innerroniit  layer  of  which  rotaitts  tho  aniline  dye,  ami  thus  the  internal 
structure  of  thi?  bacillus  may  be  obscured.  There  can,  however,  be  nude 
out  with  very  high  [luwoni,  within  the  sulmtanee  of  th>u  liacillus — 

(1)  Highly  refracting  oval  spores ;  (2)  ordinary  protoplasm  ;  and  (3) 
gran  ides. 

With  certain  n-agents,  siieh  .as  iudino^  strong  eulphurie  acid,  twrax- 
methyl-bluR,  harmattjxylin,  and  oamic  acid,  these  gninules  colour  deeply, 
the  prutopLujm  rL-iniiitiing  uttstuitied.  A  beaded  appeuruncu  may  thus  be 
proiliiced. 

Hansen  considers  that  the  " spores "  and  "granules"  are  merely 
evidtiuees  uf  the  disintegration  of  the  bucilluEj.  In  spite  of  the  fact  that 
spores  have  Imen  diseovcrcd  within  the  Imcilhm  they  liavt-  not  aa  yi't  been 
seen  free.  The  parasite  multiplies  by  transverse  fission,  and  it  has  l*eeii 
said  to  be  motile-. 

Although  the  bacilli  of  leprosy  and  of  tubercle  resemble  one  anotbcr 
in  certain  respects,  especially  in  their  staining  projwrties,  they  differ 
niHt<irially  in  othcrH.  SVhen  Htnincd  with  a  tiolutiou  of  fueht<in,  or  some 
other  aniline  dyea,  in  water  containing  aniline  oil  (or  5  ]ier  emit  nf  rarbolir 
acidj,  they  can  both  be  uxpuseU  to  the  action  of  certain  mineral  acids  for 
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a  short  %\mc  mthntit  hcing  decoloriwd ;  thus  tlicy  differ  from  all  other 
kni»wii  Itacilli,  which  wht-ii  hrytight  into  contact  with  the  acid  iimnediatvly 
\m»  ihuir  stain.  If,  howovur,  u  simple  walcry  Bolutiuii  nl  fiiebsiii  bo 
ttsed,  the  leprosy  ftacUli  alone  will  retain  the  vXauix  nXti^v  immcraion  in 
■lilute  nitric  acid.     Other  points  uf  difference  are  am  fuUows  : — 

(1)  Lcpruny  iNU-illi  nro  gmiuraUy  present  in  Mictiunit  in  immense 
rmnditTti.  and  not  spnrsely  ncattured  as  aiv  those  uf  tiilK^rcle :  (2)  they 
occur  in  dense  maesi-s  hi-ld  t*>y»'ther  liy  the  unlxdanw  tlit-y  sei-felc,  and 
aro  not  luiuJIy  sutitan'  or  iti  Biuall  gii)ii[hi ;  (3)  they  are  ultvsyx  litrai^ht 
and  never  bent,  b*  are  somotimc*  the  hac-illi  of  tuliercio ;  (4)  their  tj'pical 
|K)sition  i»  in  the  lepra  celU  and  not  in  pant  cells  ;  and  (.'>)  according  to 
photographs  UiUtiii  by  Aiidniw  IViugle.  ihoy  lujty  be  dub nbnpod  at  one 
end  and  biperinji;  at  the  other,  aud  not  fairly  xuiiform  thi-oiighuut  like 
Uio«M3  of  nUwrele.' 

AltlMiUKh  they  ran  lie  Hhi>wn  by  trL-ating  frosh  tif^iie  with  solution  of 
potash,  and  by  various  uniUne  dye  methods,  they  are  best  demottfttmtcd 
in  the  following  manner: — 

{ 1 )  Tb«  jnice  expressed  fn)Tn  a  nodule,  nr  the  diecharf^!  from  a  loprnns 
nlocr,  is  amcared  over  a  thin  cover-glass,  dried  and  fixed  as  &  thin  film  by 
passing  through  a  smokeless  flame ;  or  a  tluii  section  uf  a  leproiis  growth 
may  be  sprwid  out  on  the  covergbiss  :  (3)  the  latter,  with  the  dried 
mat<!nal  uprjo  it^  is  immersed  or  flmited  fnoe  downwards  for  About  twelve 
minutes  (soetioiis  may  i\->qiiiru  a  longer  time)  in  wanned  y^iehi's  euluLion, 
proporiNl  by  oihling  to  distille^l  water  100  cc,  carliolic  acid  5  gruintncis, 
alcohnl  ID  C.C.,  and  fiichnin  I  gramme;-  (3)  the  preparation  is  then 
decolorised  by  placing  it  for  a  few  minules  in  2!>  per  c«nt  nitric  acid : 
(4)  Bit1ieec[uently  it  i»  {laaserl  through  60  \wx  cent  alcohol ;  ami  {T>)  finally 
well  washed  in  diittilted  wati-r. 

The  cover-gloBs  may  now  be  exumined  at  unc«  in  water;  or,  better, 
it  mny  bo  dried  an<l  monnteil  in  xylol  IihImjuu.  Sectinns  should  be 
dehy<tnile«l  by  wtaking  in  ulisolutv  ak-ohtjl,  then  passed  through  bergamot 
or  clove  oil  and  mounted  in  xylul  balsam.  ]ii  all  cases  a  ground,  or  con- 
trast, Rtain  of  mitthylene  blue  or  iixlim-  greisn  iriiiy  Iw  H»perimpt»*r'd  by 
atoeping  iho  preparation  in  s  dilute;  afpicyus  solution  of  the  dye,  after  the 
add  has  been  washnd  out ;  or  (.lahtwtt's  aciil-blui)  solution  \u&y  be  used 
in  place  of  the  nitric  acid  and  separate  ground  stain. 

Thus  prepared,  the  leprosy  bacilli  are  seen  as  bright  red  beaded  rods ; 
all  other  bacilli  (except  thuee  of  tubercle),  if  any  l>e  jjresent,  and  tho 
elements  of  the  tissue,  having  lost  the  red  colour  through  thu  action  of 
the  acid. 

It  has  been  found  tliat  bacilli  which  huve  been  in  alcohol  take  tho 
stain  liettcr  than  th(i«(t  which  arc  treated  directly. 

Leprosy  bacilli  are  \*iTy  resistant.      Kobner  found  them  in  a  fragment 

'  A*  (bit  clab-ihapvd  fonnBtit'n  <Niiiti'it  tw  JoU'CtcO  in  my  uwu  Bjieciini-iiK,  it  may  b« 
BUgi^Mled  thU  tlio  amMonncu  nticvwn  In  Mr.  I'rlafrlii'H  pholo^pha  m^y  \*i  <lu«  to  soiue  of 
tk«  rather  short  bscUIi  lyiug  uot  (jtiitd  IkL  ui  Iha  flcl<l,  or  with  both  tnda  iu  focos  at  tho 
mat  nannt. 

'  nriich't  sdatloL  \a  tiwo  vfflcacioiu. 


of  tissuo  which  he  taui  left  forgntten  in  a  piece  of  paper  for  ten  years. 
In  Trinidiiil  tli4>y  won)  foiinil  in  ihu  rerniunK  of  a  ncMiii1{>  which  had  iKwn 
inserted  beneath  the  nliiri  of  a  fowl  two  yeara  l>efnre-  Tlie  bacilli  still 
took  the  chamutL'riRtir  stain,  tliuugh  the  nocinlu  wan  rwlucwl  Ui  cmeoua 
drttritUR.  Irfloir  hud  a  similar  cxperionco  with  niKhihm  whir.h  had  rt- 
TTiiHrifd  two  years  and  a  half  in  the  peritoneal  cavities  of  guinea-pigs, 
lie  also  dried  a  piece  for  twi-lve  HiLyK  in  a  Ktove,  anil  tm  making  sections 
found  immoroua  hnrilli  which  tooTc  Khrlifh's  stain. 

Ab  lias  been  tnily  remarked  by  Arriing,  we  cannot  at  present  say  with 
certainty,  hy  our  histnlngiral  rnnthnds,  whether  leprosy  bacilli  under 
examination  be  alive  or  dead. 

By  a  special  ihikId  of  prepamtion  of  the  tisiue;  Unna  came  to  the 
oonctiision  that  the  liacilli  of  lepnwy  are  never  w]ntnine<l  in  c«lla ;  but  I>r. 
[£ak<i  and  mys'^lf,  and  oth«r  obw*rver»  (Thin,  Ilanncn,  etc.),  f.ro  KatisliAd 
th.'U  cells  containing  their  pnip<?r  nut-h'i,  and  also  bacilli  m  their  coll 
>inbALinr«,  can  easily  hn  rlcmnnntratiHl  by  donble.  ntaitting. 

M'hether  the  bai-illi.  in  afidition  to  being  within  the  cells,  may  also 
bo  itx'-K  ill  the  inttireel hilar  sulwtjmco,  and  among  the  elements  of  the 
tin-ine,  in  not  an  eai^  question  to  docidn.  In  whatever  way  the 
specimens  are  pivparwl,  aa  section?  or  as  cover-glass  filmii,  u  Dumber 
of  cells  must  Ih?  injured  or  bnikon  up  by  the  procees,  and  their  con- 
tained l>acilli  set  free.  Moreover,  a  lepra  *:ell  may  diw'ntegrate  in 
the  course  of  nature,  and  leave  a  gi-oup  of  bncilli  in  its  place.  It  is 
also  prohahln  that  the  serretions  from  the  bacilli  have  a  directly 
pninonuitM  olTt'Ct  on  the  tissue  element*  in  the  iieighlK)iirhoo«l,  and,  setting 
up  infliinmmtion,  cause  an  accuniulntion  of  leucocytes.  The  latter  may 
then,  like  phagoryt-<^fl,  take  iip  iKifilli,  l>ec«me  enhtrL'-i!-  "itii  multiplica- 
tion ui  the  conttiined  bacilli-  and  iiltiTnately  sutler  •li~iiii<:^Nai<jii  of  the 
nucleus  and  altcnuiim  of  the  rclt  Bubstance.  and  finally  he  represented  by 
detritus  and  bacilli  which  hdvo  mefinwhite  mulliplied.  At  any  rate, 
although  wo  have  no  evidence  that  they  can  live  and  miUtiply  iu  the 
human  lnnly  oiitaide  of  the-  lepra  colls,  bacilli  apparently  free  are  often 
obst^rved  in  the  tiflsnes. 

If  it  be  true  that  the  bacilli  can  only  live  within  cells,  and  not  free  in 
the  fluids  of  the  body,  we  may  have  in  this  fact  an  explanation  of  the 
chronicity  of  the  diseiwe^  and  of  the  difticulty  of  it»  cummuuicatioo. 

Ill  old  nodules  and  in  affected  organR,  brown  nmsHiM  or  "globi" 
(Xoisser)  are  often  seen.  These  are  dense  collections  of  hacilli,  inoro  or 
leKS  broken  up  into  granutf^s. 

Pifli-ilifilioii  mthin  the  liod^. — The  leprosy  bacillus  is  by  no  means 
evenly  distributed  throiighojil  the  body — it  may  bo  found  in  any  visciM 
or  tissue,  or  even  iu  all  (Comil  and  Babca),  but  far  more  commonly  in 
some  than  in  others.  In  the  trophoneurotic  cases  tt  ts  exceedingly  rare, 
except  in  certain  nerves.  Uunseu  and  Kohner  have  dewrribed  them  hs 
occurring  in  the  blood,  and  Leloir  found  thorn  in  that  fluid  in  one  case 
out  of  five  examined.  In  no  case  in  Trinidad  have  they  boon  found  in 
the  blood,  although  observations  were  made  during  tb^  acute  uutbreaks; 
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and  ihiR  biis  hillierto  Iwoii  the  experience  of  most  other  observers  with 
blood  drawn  uncontaminatod  by  tcprcms  sldn  or  bacilli -hraring  tiAsucs. 
Uanaeti  figures  them  in  leitcouytvn  within  blood -vvsscls,  Htid  in  the 
emluthRliitm  of  the  lain*r.  Tliey  have  Iwi-ii  found  in  ihf  fluid  of  blititurv 
raisod  over  ciitaru-ous  nodnU-s,  b»t  Tw)t  in  blistc-i-s  avt^r  Ana^allK'tiL-  pat-chcs. 
The  jtiice  exprvwifd  fixjtn  h  h-prouii  inHiuki  contain'*  them  in  aliiindance, 
aa  doea  thiT  {iiinilcMt  di&char^i:  fnnii  Lli<;  ulcuratt^  rKHliilos.  In  a  few 
coAes  only  Imvc  they  licen  Rccn  in  the  discharge  from  ulcers  of  untPrthotac 
lepem 

Whon  th(-ro  is  leprous  ulcuracitui  of  the  mouth,  nose  or  pharynx,  the 
haeiiti  arc  found  in  the  paliorl's  »»ali\-a.  They  have  also  been  seen  by 
Babes  and  Iwiindt-ro  in  vu;;inal  mucuit ;  but  the  Indian  l.epn>sy  tVjin- 
miction,  who  ina'Ie  a  few  obiiervatioiui  on  the  point,  were  not  eucceesful 
in  hero  finding  them, 

Tliu  Hpittura  of  cases  in  which  the  larynx  is  affected  may  cuntuin 
them  in  c^mHidrmble  inianlity.  In  one  inBtiinco  they  were  found  hy  the 
CommtWon  in  the  faecea  of  u  leper  in  whose  saliva  they  hod  previously 
been  demons  ini ted. 

They  luivc  not  yet  been  seen  in  urine  or  in  menatrufll  disclmrge. 

The  tifurne  in  which  the  hivcilli  ore  found  in  the  greatest  profusion  is 
undoubtedly  the  eurium  of  the  skin.  When  lliv  leprous  growth  i^  fully 
dovclnpiMi  iMKtiona  ntainerl  for  bacilli  may  ahaw  mastm  of  the  kltor  «o 
clo*ely  ftpproximal«l  that  but  little  else  can  be  seen  in  the  field. 

The  bacilli  bavu  been  found  in  ihe  n.-te  iuuc«>suni  between  the  colls 
of  the  palisade  and  othT  liiyers,  and  they  hari:  nU^y  bi'i*n  dcmoriBtraled 
in  thn  hair  fdUicleH.  Tliny  have  not  Ix-en  dcmoiistmUil  by  Or.  Hake  or 
myself  in  the  cutaneous  aiUBBthetie  jmtL-hes  of  the  trophoneunjtic  cases, 
nor  haa  either  of  iia  Bfuin  them  in  the  niiK-nlm  or  erytheniiiLoU!)  ]tatchea 
of  early  leprosy ;  Hansen,  however,  appeani  to  have  found  them  with 
r  in  the  recent  spoLs.  In  the  nerves  of  the  tLntesthelx  caaes 
^advancflil  caoes  of  dermal  lepnwy  —  wherever  ihn  nerve 
enlargements  Cxint — the  lutrilli  are  fouml  tliroujihout  the  neoplasm,  within 
the  cells  in  the  sheaths,  between  the  nerve  libre«,  and  also  up[iarently  free. 
They  are  naid  t*j  be  less  nnmenxia  in  the  iiervtis  of  the  purely  tmpho- 
neiirotio  case*  than  in  thoBc  of  the  "  mixed "  cases.  In  very  old  or 
arrested  casos  of  the  former,  in  whieh  the  nerve -tnmk  han  b(.>enme 
atrophied,  the  fibres  degenerated,  and  the  leprous  colls  disintegi-ated,  the 
bacilli  may  be  very  few  or  altogether  absent. 

They  are  often  found  in  the  femoral  lymphatic  glarmls,  cspociiiUy  in 
old-standing  nudnlar  or  "  mixed  "  cases. 

The  distribution  of  leprosy  bacilli  in  other  organs  of  the  body  and  in 
the  viscera  seems  to  follow  no  general  law.  In  the  Trinithid  autopsies 
mentioned  above,  the  liver,  spleen  and  testes  woro  moat  commonly 
inv,ided.  In  the  liver  the  bacilli  are  found  in  the  new  connective  tieaue 
which  has  been  formiMl  between  thti  Inbulcs,  as  well  aa  in  the  lobule  itself, 
among  the  hepatic  cells ;  and  ibey  have  also  been  deseribed  m  occurring 
within  the  cell  substance  of  the  Utter,  in  the  lymphatic  spaces,  and  in 


the  Rm^ll  bmnrhns  nf  the  portal  voiti.  In  tlin  spleen  thejr  i^rc  soon  in 
the  apliMiic  colls  as  well  as  bi^tweon  thorn,  and  in  the  testU  th«  Uacilli  atc 
foiiiii]  prii]ci|]iLl)y  in  lIk-  iii<;rt<a.>tiHl  c-(>i)rii)i:tivii  tisijuu  aroiuitl  the  tuliuleb, 
and  occasionally  within  th«  lulmli  uominifori  ihcrnsclvcs,  ami  in  tlie 
epklidynii*. 

Tliu  iKiL'illl  aro  much  ktss  commonly  fuutnl  in  th«  kidney — of  77 
kidneys  oxiiminP4l  At  Tritiidarl,  they  were  preicnt  only  in  T — in  the 
glomeruli,  and  in  iho  cndotht-liuni  of  Iho  roniil  viwac-Is, 

Among  other  or^anM  in  which  ihfy  havii  liofii  found  are  llie  ovary 
(Arninji!),  ihc  iiitL-sutuil  wall,  the  mosenteiic  and  Inmlmr  f-Unda.  in  bono 
marrow  und  Haversian  eauiiltt  (Duln-pinu  and  iSIaU-r),  and  in  striped 
inuflclo- perimysium,  undomysinm  aii<l  tllire.  Chiuisiotia  hu»  dt>iicnl)od 
leprosy  Willi  in  the  hmin,  bul  thoy  were  never  accn  iit  Trinidad  cither 
iti  the  bruin  or  spinal  i:onI,  although  freiitieiitly  «uiiglit ;  iu  one  vtute  they 
cxietHd  in  tin*  nn|K'ri(ir  ctM-viail  pinglion  of  the  i»yni|)at  he  tie- 
In  the  iunys  umloubted  lepn^sy  bacilli  miist  be  very  ^a^^  Bonom4 
and  Arning  have  iU-siriiii-il  tluaii,  but  thi'y  wero  never  seen  in  the  Trini- 
divi  autripsic5.  On  thi-  i-iihi-r  hand,  as  wo  have  senn,  pidmonary  phthiais 
is  common  among  lt;pt>rs,  and  in  such  ca^es  the  bacilli  of  tuberculosis  are 
abumlrint  in  the  jiulmtumry  lulHireleit  and  in  lliu  Hpiitum.  Danuutchino 
has  fi«md  the  bficilii  of  Imtli  leprosy  and  tuburculoftis  in  thn  lungs  of  a 
leper.  I  have  ilL'niiiiistrali.'d  k-prusy  imeilli  in  abundanco  in  the  trachea 
of  a  piitient  wlut  di<--d  rceonily  with  extromo  li'pruiiR  Htenoais  of  the 
glotlia. 

iJ/flribiiiion  onhiife  Uie  Bifh. — V'ery  little  is  knuwn  concerning  the  dis- 
tribution uf  tha  leprosy  Uicilli  outside  the  human  hrxly.  Kaun'n,  after 
nunieroii<i  experimtrnts,  failnd  to  find  thf  Iwicillu-i  in  the  earth,  or  in  the 
dust  iind  air  of  the  moms  iniiahilt^E  by  iL-purn.  In  IVinidad,  exarainntion 
of  the  soil  of  gravL'3  nf  It^pisrs  ahowtid  nomt  of  the  !)acilli ;  and  ob^enatioiis 
nu'de  on  salt  fish,  sail  piirk,  otc,  in  the  aiylum  were  negative.  At  tho 
Atmora  Asyluin  tht'  Lcpnify  CtjniniiaHiuiii'i-s  prrjuiniil  tOO  rover-glaase* 
from  earth  taken  from  thi;  liank^  and  paths  on  which  tho  lepers  were  in 
the  haljit  of  sitting  and  walking.  In  7  of  the  cover-glasses  only  were 
bMCilli  foiimi,  to  the  nutnlicr  uf  10  altogother.  At  thn  Tarn  Tornn 
Asylum  4riO  similar  Bpi?<rimcns  were  pivpiirt-d,  but  no  bacilli  were  found. 
Water  fmm  tanks  at  Bomlwiy  imd  Tarn  Taran  in  Mhich  lepers  bathe  also 
ga%'(!  negativit  resnltii,  although  l.h(;y  t;onlil  be  easily  detected  in  ba.<«ins  of 
water  iu  which  loprou.i  ulcrei-s  had  bocn  waahed.  A  large  number  of 
examinations  of  fish,  driwl  and  fresh,  in  Burma.  Bombay,  and  Darjeeling, 
also  failed  to  show  tho  Uieitli.  Flii's  and  n]os(]tiitoe9  were  allowed  t^' 
Liedd  on  discharges  from  ulcers  and  on  lepers  blood,  and  were  afterwards 
exBtninec]  for  bacilli,  hut  witli  no  po^^itive  result. 

Cd/liiiilimi  Experiments. — Since  its  discovoi-y  numberlcM  attempts  have 
!»eon  made  by  pathologists  to  cultivate  the  biicillui  outside  the  body,  but 
up  to  the  present  time  without  undoubted  sviccees. 

Hansen  kept  leprous  blood  in  a  moist  chamber,  and  obtained  a 
mycelial  growth,  which,  as  he  afterwards  admitted,  had  nothing  to  do 
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«iLh  the  tcprosy  liadlliDi.  Nnimer  innctiliitcd  hlixwl  sonim  with  frag- 
IBctitfi  f.<i  leprous  tissue,  and  kept  pus  ami  juice  from  noflulus!  in  nealod 
CHpillary  tubes.  Kmm  those  ex[H'rlnionta  he  (fpccrilHn!  thnv^  iliffereni 
hrilli,  which,  howi^ver,  hi",  fnilert  to  cultivate  in  f^cncratiotis.  Aniing.  in 
Hamwi,  idlowwi  pieces  of  leprmis  tiiwue  to  macerate  in  wtttor,  and 
obaenred  a  uiultiplicjitiim  of  the  liacnlli.  .'i»  alno  in  the  iLBBuea  of  a 
deeaued  leper  who  ha^l  l»r<en  buneil  for  thrvu  mniithn. 

These  olwen-atioiis  wero  repeated  at  Triniilati  without  ponitivo  reeult. 
and  niuneraiis  oxperimont«  went  iiuvIb  \rith  vai-iouA  media — irirliiding 
hlond  a«miii,  ascitic  and  liydrocole  Hiiid  frmn  li-per«,  and  cnmbi nations  of 
tbnu  Willi  agar,  glycerine  jelly,  etc.  IJrowtbs  pf  micrococd  were 
fTvi(uently  iiiiUiintMl,  but  never  lepnwy  iNiciili.  In  I(*87  Bordoni- 
CffnMluaai  ;iunonn<?Mt  that  he  had  lieeii  tiUcceRsful.  fie  ha^l  plftc^n) 
purtiutu  of  bone  aiarn»w,  in  which  he  had  fuurid  fi-ei;  tiiwilU,  in  peptonic- 
f^yceritie-Mnun,  and  o)iIiiin(\l  riiltitreit  nf  a  umall  K-urilhiii,  oftiMi  biilhouA 
at  (Iw  ends  and  membling  tho»e  found  in  the  tissues,  but  retaining  the 
Co^ein  HtAin  with  more  difficulty.  Inoculali'iiiit  nf  animaU  with  the 
enltivutcd  iKiritIi  wci-e  ncjiative.  fiiantusro  ftubseqiieiitly  nht.iiiu'd  a 
cultivation  which  Doitioni  Uffrediissi  congi<lorccl  identical  with  his  own. 
•od  Campana  ha«  more  recently  desM-rilied  a  tliird  ImeilliiH  tultivatod  from 
Wproiu  material.  A  careful  exam  J  nation  of  Hpet-imenH  from  all  the^e 
oohnrH  ia  not  connncing. 

Cnltnre  experiments  were  carritxl  out  in  India  by  the  incnihcrs  of  the 
IjefiriKiy  CuimiiiMiion,  wbo  ;ilwi  thtiught  at.  tiint  thiit  they  had  been 
ciMcaarful.  In  one  «eiies  of  oi>»ervatiniii4  sterilisti^d  capilliiry  tuhei^  contjiin 
lag  blisl«r  fluid  from  healthy  skin  were  iTioculatfvl  with  fluid  from 
bliil«ra  over  leprous  nodules.  The  tuh68  were  carried  about  in  the 
arilla  for  a  montK  and  bacilli  eomewhnt  resembling  tho8o  of  leprosy 
were  then  found  in  them.  SiilRuItiires  in  glycmnc^-Kouillon  gave  a 
growth  of  bacilli,  which  retained  a  pink  sttin  after  treatmeiit  with  Ziohl's 
volution  and  dilnt«*  nitric  acid,  hut  thf  luicilli  were  shorter  and  tbickcr 
than  thf>«c  obtained  from  the  lepmus  tissue-s.  Furlher  Muf»fnll.ure» 
rensted  the  action  of  the  acid  still  leiu.  luocidations  in  unimaU  were 
without  cffoct. 

]  have  niy«t!lf  c<mployvd  a  medium  contitining  broth  made  frum  the 
liaKica  of  a  |e[>er  willi  [H^grtonc,  glyeeriiic  and  ;igar.  A  growth  lii'emcfl 
tn  Lake  pUce  at  first,  hut  aftci-wards  diMippearod,  and  attempta  at 
uil^rultures  prrned  fulilo. 

The  remarkable  difficulty  of  cultivating  the  liacilhts  *if  leprosy 
oontrascs  atrongly  with  the  case  mth  which  the  liatrilluR  of  lubewuloHiH 
un  h«  gmwn  tmteide  the  (hmIv,  and  funus  inde^l  an  imjK^rUtnt  distinc- 
ti<jn  irttm  it. 

/nimiialifin  of  j^nimnlf. — An  encntioUB  numbfir  of  attemptu  hRve  been 
lu  intruduco  the  leprosy  bacillus  into  the  bodiei:  of  Hnimali^,  but  in 

^few  iiuiauces  has  then^  been  any  spreiul  nr  nniltiplieal-ioii  uf  tlic 
organiamB  beyond  the  immediate  neighbourhood  of  the  inocnUtion. 
Ndsaer  tnsert«<l  a  piece  of  tepmua  tissue  beneath  the  skin  of  a  dug,  and 
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subBequeiitly  found  a  growlli  of  Ijacitli  at  the  sito  of  the  inoculation. 

Damach  anr)  Vossius  iriuoduccd  portions  of  a  nodule  into  the  ftnt<iri(tr 
cliaiuLur  of  rabInU'  I'vi^a,  and  (lL'acril>c(l  infillrnliori  of  iho  iiiM,  ciliary 
body  and  Ot-'scenict's  membrane  with  cclJa  coutaiiiiiig  leprosy  bacilli,  but 
Rimiliir  results  Imvu  buon  ubLuinod  by  Wusener,  Leluir  and  Caiii|M(iia,  by 
implanting  leprous  mutcritU  which  hud  buui  for  yours  kept  in  uleohoi. 
Campami  iiio>cuUl.ixl  the  vascular  rombs  iLiid  wattles  of  fowls,  aiiid  often 
obt^iined  a  local  iiifhiinmatory  swelling  ttjntitininj;  large  coll*  which  hiu) 
liiknn  up  the  tiacilli  in  tin)  mamior  of  phagimytt'*.  KobriiT  imd  Hansen 
failud  to  infect  monkeys,  and  HiUiaret  and  Gauche  a  pi^.  Vtdul  also 
i riucultttiHl  u  |jig,  and  u  yi-ac  iifttfrwards  he  fouud  bacilli  in  thv  ruiualne  of 
the  iuiplanteil  mii8B,  but  nunu  In  thi:  (inrrfmnding  tiHKUU!<. 

Arning,  Kaurin,  Leloir.  and  Thin  have  hithoi-to  been  unable  to 
utitablish  Iv'pro»y  in  animals,  auiI  the  Trinidad  experience  hm  bt.-vu  the 
same.  During  iho  la«l  t«n  yeara  attenipUi  have  bccji  miMle  with  ^;uirica- 
pig«,  nil>l>it»,  cats,  pigs,  b:»tJi,  fmvls,  small  liinls,  a  dng  ami  a  j>arn>t. 
]'i^  and  Utwla  wuro  almi  f<-d  at  lh(>  atiyliim  fcir  long  jwriixlt^ — i^iime  ne 
long  ad  two  ymra^with  cutaneous  mwlidos  and  pieces  nf  ^-isccra  from 
lepem,  hut  no  results  were  obtained. 

On  the  other  hand,  Melclier  and  Ortmann,  four  nionthBuiler  inserting 
pieces  of  fresh  noilulc  in  the  cyc&  of  nibhits,  found  the  c»cum,  sploen, 
lungs  and  lymphatic  gtandtj  itttiltntted  with  gmuthii  coriUining  bacilli, 
which  he  rtig;trded  aa  thiwe  of  hipnwy.  This  iijiiniim  was  coiilinm^d  by 
.\rmnj^  and  RufFer,  but  Woaoner,  who  repuBtrrfl  the  oxperimonta,  came  to 
the  eoncLueion,  that  rtu  proliferation  of  the  Imu'IIU  had  occurred,  but 
merely  a  <lif)*iuiLon  uf  thnsii  IntnKluctxI.  Ke  and  H\ip[>e  bulitwe  that 
Melchcr  and  Ortmann,  like  many  others,  have  sown  leprosy  and  reaped 
tubercul  min. 

Twlrschi  inoculated  a  monkey  in  tbo  apinal  dura  mater.  Death 
owuri-ed  in  eight  iliiys,  and  bacilli  resembling  those  of  Iepi\my  were 
found  in  the  n<w  tiasuu  at  thu  site  of  the  inoculation,  and  in  the  cerebro- 
spinal fluid  and  spleen.  In  thin  ca»c<,  Uh\  it  is  probable  that  a  diffusion, 
without  proliferation,  of  the  l>acilli  had  t-'iken  place. 

The  evidence  given  ahovf,  though  to  Rome  extent  conHifting,  may  cm 
the  whole  I>e  legjuded  as  supporting  th«  view  expre)*8e<t  by  (k'snier— 
that  leprosy  is  strictly  u  human  diftcase  which  cannot  be  tnuismitted  Ui 
animals. 

Jiu^ulatioa  tn  the  ffnman  Suhjrct. — A  considerable  munher  of  persona 
have  from  time  to  time  allowed  th»m.selves  to  be  inoculated  with  leprous 
material  in  onlcr  to  teat  whether  the  di.'*e*Lfle  could  be  so  conimunicatMl, 
but  u^  yet  with  no  positive  residts.  Dnniclssen,  Bargiiti,  IloUt  and 
TiUeh  lUiido  suih  atlenipt«,  but  always  with  a  negative  n;Bult.  Pnjfeta 
inoculated  himw-lf  and  nine  other  people,  and  sixteen  yeara  afterwards 
there  had  been  no  evidence  of  the  disease  in  any  of  tbem.  Hansen 
introduced  material  from  nodular  cases  into  aniesthetie  cases,  but  with  no 
devclnpiiient  of  nivhili?*  in  the  latter,  and  similar  experiments  wei-e.  made 
ut  Trinidad  with  thiil-y-three  una'sthetie  lepere — nodulation  appeared  only 
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in  one  of  tbera  foitr  yvnn  after  tho  inuciilHtion.  We  liave,  however,  jdrendy 
wen  that  after  eomc  yean  dermal  nodules  may  H]ioiiLiuiu(mKly  apiHmr  in 
such  cases.  On  ihe  other  hand,  Aming  itiooalatn^d  an  apparently  ht-althy 
conviot  at  HDntilnlti,  and  three  yeann  liitL'i-  thi^  nuin  manifeaUMj  li^prusy. 
This  caeo  has  bceii  re^u'ded as  concliutivi.-,  Imt  it  hu«  siia-u  been  futuii)  ttiut 
Beveral  members  of  hi:^  family —a  son,  nuphi^w  and  maternal  cuusiti^havc 
also  heoome  lepow  in  the  oMinary  way,  Itidyed,  for  an  experiment  of 
the  kind  to  bo  absolutely  coucltujvo,  it  should  be  loade  in  a  country 
where  leprosy  is  not  endemic;  and  on  a  subject  who  could  never  have 
been  in  contact  with  the  dlscaAO. 

It  cannot,  thei^fure,  be  tidmitted  that  the  intentional  inoculation  uf 
the  lepnufy  hiu'illus  in  the  human  Mibjcct  hii^  hitliei'to  been  RUcc&asful. 

Etiology. — We  have  seen  in  the  foregoing  piiges  that  It^pminy  i* 
always  tuttociated  nith  a  specific  baciilus.  and  it  has  also  been  &ho\«u  that 
this  bacillus  has  never  yet  been  certainly  cultivated  outside  the  body,  or 
undoubtedly  inoculated,  with  subaeijuent  proliferation,  into  the  timues  of 
roan  and  other  lUiiniiUs. 

Although  it  U  thus  evident  that  in  the  case  of  leprosy  only  the  first 
of  Kucb's  puetidali^x  in  as  yet  fulfillty],  nevertheless  fn^m  the  close 
analogy  between  the  bacilli  of  leprosy  and  of  tiiberculoais,  and  from 
other  considerations,  pathologists  have  felt  justified  in  accepting  the 
bacilltw  lepne,  or  the  i>oi*on  seciieted  hy  that  organism,  as  the  true  cau8«i 
oi  the  miilndy.  Thiit  being  granted,  we  niuat  regaitl  leprosy  ae  a 
"specific  infective  diaejuse,"  and  admit  the  possibility  of  its  communica 
bility  from  one  penKm  to  another,  Moreover,  as  the  kicillDs  has  never 
yet  been  found  growing  outside  of  iho  human  body,  although  it  is 
thrown  off  in  great  quantities  in  leprous  discharges,  wo  are  driven  to 
acknowledf^  that  it«  only  source  at  present  known  is  in  the  bodies  of 
lepers. 

In  discussing  the  principal  ifttological  fnctors  which  have  been  ascribed 
to  the  discotie,  wo  shall  sec  that  the  question  is  a  diHicult  one,  and  that, 
in  the  prcsisiit  state  of  our  knowledge,  no  decided  coricluw.ma  ean  be 
arrived  at  We  shall  briefly  inquire  to  what  extent  practical  experience 
confirtns  the  above  cunsidci-alluiu. 

ConltujioH, — -Ilidoriai!  Krideite^.—lt  has  been  argued  that  hiatory  has 
proved  the  contagiouBne«8  of  leprosy,  and  that  in  rt-mute  timeii  it  must 
liavu  been  spreJid  in  that  way  from  Egj'pt  to  tlie  Levant,  lireecc,  Italy, 
and  the  rest  of  Eim>pe.  The  aliscnce  of  early  record  of  it  in  a  country 
do^ji  not  prove  that  the  disease  did  not  exi»t  theni ;  but  wo  may  assume 
that  the  liiffiD^ion  uf  knowledge  fi-om  the  East  would  tend  to  the  observa- 
tion and  recognition  of  such  n  disease.  Moreover,  other  possible  etiologi- 
cal factors  which  obtain  »t  the  prexeiit  day  nnii^t  have  been  e^xistcnt  then, 
and,  as  we  shall  see.  it  is  hy  no  means  improbable  that  the  vii-us  of  the 
disease  may  gain  an  entrance  into  the  human  system  in  more  ways  than 
one. 

It  has  been  fui'ther  maintained  that  the  contagiouanees  of  leprosy  is 
proved  by  tlie  diminution  or  extinction  of  the  disease  after  the  segrc^ 


tiuri  of  Iei>en<  in  tl>c  MmHIc  Agnsi  in  EiigUiKl  and  other  ]jjirts  of  l*!iu'ope. 
We  know,  however,  that  iho  isolmion  uf  lepers  was  never  al»olntc  ;  »im1 
thiit  iiltKough  they  mny  have  liad  tu  appear  in  n  »tp(tciiil  drea»  niid  with  a 
(jitir  i>f  cUipjiers,  and  woiu  oljjcvte  of  al)hotTencc,  they  vers  fretiuoiitiy 
lillowed,  nevenhcloss,  to  wiindor  about  and  shed  thctr  Iwi'ilii  over  the 
^iirfftco  of  the  ejirth.  It  \*  neetllesw  U'*  »iiy  that  anli^'ptic  prwaJiuons 
wcru  then  unknown.  We  may  indeed  conclude  that  hiAtoiiol  evidence, 
iilthou°;h  iiidie;itive  of  some  amount  oi  humim  transmission  of  the 
diswwy,  dtH'K  ut»t  pi-ove  its  commuiiii^iliility  only  l»y  (contagion. 

Vonlaijkon  at  ihe  Prteent  Day. — Most  of  the  alleged  instances  of  coin- 
iBunication  of  leprosy  from  one  person  to  another  have  oocmred  in 
c'ljiuitne^  where  the  disease  ih  endemic,  and  ai-e  tlieiefcre  o|>en  to  the 
objection  tliat  tho  vims  may  have  boon  acquitvtl  othcr-wHse  than  by  con- 
tagion. Even  in  such  ruiintriet*  instonce.t  of  nppitrent  contJi^on,  with 
full  duta,  are  couiparutivuty  uncoiumon.  For  iui^tjince.  during  the  stay  of 
the  Leprosy  Commission  in  India,  eight  ca^s  of  tho  kind  were  brought 
forw'xrrV  hut  only  one  «t4)od  the  tmt  of  clo»e  examination.  This  case 
waa  tluit  of  a  swocper  in  the  Gdicut  Aayliun,  in  whom  lepi'osy  ap{K<arod 
after  dnwsing  the  Bores  of  the  inniate.s  for  twenty  years.  At  Trinidad, 
in  ten  ye.ii-n,  only  one  caw  wfw  noticed  of  npp:>ivnt  eoiitJigion — thnt  of  a 
inun  who  developed  the  disease  two  yeai's  after  living  with  a  leprous 
womart  Many  ca.sc8,  however,  have  been  recorded  in  India,  British  Guiana, 
iind  other  [jarts  uf  the  worid;  and  UilUs  report*  GO  caitua  of  leprosy 
cHilmetod  by  healthy  pcraims  living  in  the  ininiodiutc  vicinity  of  the 
Mnhiiica  Asylum  Donovan  ha.s  rwordwl  a  cjise  from  the  Lepers'  Home, 
at  SiKiiiixh  Tu»ni,  Jaiuiiicii.  The  cook  (employed  then;  for  seventeen  ycar« 
\\i&  niceritly  exhibited  the  (li-soasc.  fie  fi-erjuentiy  slept  at  the  asylum, 
and  w.'i^  as^istetl  in  hi»  work  by  two  lepei-  iinimtes.  Xo  niemlxjr  of  hi» 
family  had  ever  lieeu  uffetted.  Supposed  iustariees  of  contaipun  have 
jUiio  ^n^erl  brought  forward  within  recent  ye^irs  by  Moore  and  Ciiylcy  in  ■ 
India,  HuKM  in  Hrnith  Afn(v»,  lleidenxtitTii  in  Cyprus,  Miinch  in  South  ■ 
Uuntii,!,  Simons  iu  Suuth  Africi,  Tacht-  in  New  Brmiswiek,  lletlat  in  tho 
IWtic  Provinces,  and  AzcWdo  Lima  in  Braiul ;  some  of  those  ca^os  wore 
of  ttltendaiiti*  and  othei-9  in  leiier  asylum*. 

The  accounts  uf  liiirupiiins  who  have  conti'nctod  leprosy  in  loproua 
counti'ies  arc  far  more  important^  for  they  arc  Io^k  diily  and  carclcas  in 
their  habiti*,  and  CJiruiut,  like  »ome  ualives,  bo  re(;arded  act  having  any 
«|H(eial  tendency  to  tiiko  the  disease.  Si'venil  inittancee  ai-e  on  recoM  of 
Kuropean*  who  were  associated  with  lepers  having  aL^quii-ed  th«  malady, 
for  example,  Father  Daniien  in  Moloktii,  Father  ttoglioli  iu  New  Orleans, 
a  French  Sister  of  Mercy  in  Frt^nch  (iuiana,  and  another  in  Tahiti.  The 
two  Utter  are  said  to  have  pricked  their  tingerB  with  neetlies  while  scuHng 
lp|>t!i:s'  cliithtw.  Small  iHulal-tid  iHitbrttAkfi,  tr.'U^E^able  to  tho  settling  of 
lopora  in  diatrictti  provloualy  fruc.  from  leprosy,  hav*?  also  Iwcn  reported 
in  Kuasia,  Louisiana,  New  Bnuiswick,  Ca|K'  Breton,  and  Parcent  in 
Spain. 

On  the  ether  hand  there  is  a  mass  of  negative  evidence.      Thus  the 
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Dominicaii  Xiir«iiiiC[  Ki«ter«  in  tji?  THukIimI  Asylum  hare  Xtten  in  c<>iiiitant 
contiict  vrith  the  lepers  for  ttronty-eix  yc;ir8,  and  not  one  of  them  baa 
beeomo  infecte<l.  The  exiwrience  in  a  large  number  of  other  asylums 
llA9  }i«pn  the  sainr.  Zamharn  Pai'hii  rcIiiM-ii  the  case  of  tho  nvtideiit 
piiest  at  the  asylum  at  CVjristiintJBopk',  whose  family  for  thi-ee  ^eneratioiii^ 
have  live«j  annju^*  and  fively  niixnl  with  tho  lepon*.  withnut  contracting 
the  difleAM  :  anrl  stimilar  in^itanc^am  inrloi'il  inniiinomMf.  Mi'tlioal  men 
in  various  parts  of  the  world  have  privkcd  their  hnndi>  id  siirgicil  and 
pust-mort«ni  Hpcnitions  on  lepers,  ami  have  not  taken  thi?  liiBeaBc.  Many 
necotints  hkvii  Wcin  piihlishcd  of  healthy  persons  rohal)itinj5  with  leprra 
for  jeara  with  impunity.  Three  caw-t  in  ]xiintar*",  w  have  lieuii  recently, 
iindor  my  own  otiwrvatioii  in  Kn^Iand.  I.eiiruHy  has  imt  yot  Hpn-Hii 
fmm  the  Chinpiw  in  ralifornia,  nor  from  thi>  Xorwpjzian  lfp(^r«  who  fmi- 
firated  to  North  Amerini ;  and  although  ih^re  is  always  in  Luiidon, 
Paris  and  other  EiiroiKwn  ccntri^B  an  appreciable  numl>er  of  pationti}  who 
have  contractcMj  li?pi-osy  ahrnad,  the  (liNeattp,  with  the  excoptimi  of  the 
cases  about  to  be  rcff^rred  to,  bus  not  been  avrjiiireil  by  people  with  whwro 
the  lepers  have  associated. 

InfUiiiffi  of  7'inMsmif!^nn  in  Ltptwr/^frff  Cnunfrifs. — The  most  imjKirtant 
case  of  this  kiml  yet  known  is  that  ri-cordod  by  fiawtry  Ut-nson  in 
Dublin.  .An  Irish  noIihVr  mtumed  from  Imlin  with  fully-devi-lnpcd 
leprosy.  For  a  y<ar  and  a  half  hia  brother  slept  in  the  name  \hh\  with 
bim,  and  he  wore  the  b-peiB  clothes  after  tho  hitter's  deuth.  Three 
yeara  bw<T  tliis  hrother,  who  hiul  never  been  out  of  the  fniif^l  Kin;,'iIoni, 
[uaiiif««ted  tepmsy  and  died  of  it.  Thi^  dia^nnsi^  was  CDnfimied  by 
miTdicnl  men  well  ftc(|uftinted  with  the  malady,  and  wc  may  accept  the 
CMC  as  conclusive.  Similar  instanoe^  perhaps  not  i]xnte  so  free  fmni 
tloubt,  hiive  been  aI*o  rcvonled  by  Liveing,  Itee*,  luid  .Allciriiion. 

Wc  must  then-fore,  on  the  whole,  admit  that  in  eonie  caaoti  leprosy 
hai  bttcn  rommunicated  fmni  one  person  tn  another.  Ptjasibly  such 
ifigtODces  woidd  Im?  brouglit  K-fore  iik  in  greater  nnnilier»  were  it  not  thai 
the  disease  is  one  of  vorv  slow  iiicul)atiDn,  and  iu  prodroma  are  fivqucntly 
alight  and  overlooked.  Even  with  diseases  of  acknowled;;od  contaginusneas 
aud  obvious  early  eymptums,  it  is  often  diSivult  to  ti-acc  the  contigion. 
Bill  if  leprosy  be  "  eonlnf^ous  "  in  the  ordinary  .sense  of  the  term,  it  must 
be  t(o  in  a  conijuiratively  very  slight  jli-gn-f,  f»r  leiw  »o  indeed  than  tulier- 
culosia.  We  have  seen  how  difficult  it  it.  to  say  the  least,  to  inocidate 
the  diseosCt  and  va  have  no  evidence  that  the  bavilli  can  enter  the  body 
through  the  nnbroken  skin.  When  it  spi-eadiit,  (herefoiv,  as  it  has  done 
in  certain  countries  to  a  nigtiificant  extent  within  a  few  yeai-s,  we  are 
justified  in  Asking  whether  there  must  not  be  something  more  than  mere 
contagion  to  ncoiunl  for  its  increane. 

f'dtvinatimi  as  iin  alltifnl  .■hliiifii'-'tl  Feviure. — C'ertain  persons  blindly 
prejudiced  ngninst  the  pnictioo  of  vticcinalion  have  sought  to  lay  the 
sprc-id  of  leprosy  t^i  its  charge.  Fur  many  yearn  the  minds  of  ob«er\'ers, 
competent  and  otherwise,  all  over  the  world  have  been  opeu  to  the  possi- 
bility of  the  introduction  of  the  disease  mth  the  virus  of  vuceiniu,  and  it 


is  rcmiirltftblc  how  few  niitht>ntic  instances  have  been  brought  forward  of 
Kiich  ft)tppo«e(]  Hiesf^niination. 

Dr.  tittirdner  has  rewrdcii  a  ca«o  in  which  a  doctor  in  a  tropical  island 
viMcinat«d  bis  own  child  from  a  native  child  in  whose  family  lepnwy 
existed.  It  wn>*  «|ji.t*d,  though  not  proved,  tli«t  the  vaccinifor  afterward* 
became  »  leper.  The  child  uf  a  Scotch  seu-4:aptain  was  vaocinntod  with 
lymph  trtkiin  from  the  doctor^  infniit,  nnd  in  both  these  children  loprony 
KulMetjiieiilly  appeared  ;  tboy  were  t*eeii  in  Scotland  by  (lairdnor,  who 
boliovcd  that  tho  dii<t?iiso  bad  been  transmitted  by  vaccination. 

Daublcr  at  the  Cape  of  Good  Hope.  Chew  in  Calcutta,  and  Hillis  in 
Dcmuraru,  us  well  iw  Ei-asmus  WiUon,  R-uiuld  Miirtiii,  Swift,  mid  Pill'ard, 
havo  aUo  piihlii^bed  amaB  in  whieh  it  wiut  BiiHpcctofI  that  the  disease  had 
heeii  so  aeiiuJred  ;  Init  as  nil  the  inrtflnres  occurred  in  countries  where 
leprosy  was  prevalent,  and  where  the  diwAse  might  have  been  acquired 
hy  oihor  ebannela,  they  cannot  be  regarded  as  free  from  iloubt.  Tho 
account*  of  many  of  them,  moreover,  are  extremely  vogue,  and  give  by 
no  moans  the  whole  of  tho  facts. 

Perhaps  tho  strongest  endcnce  connecting  vac<?injition  with  tho 
diMemination  of  leprosy  comes  from  Hauaii,  where,  ;i»  Aroing  has  piinled 
out,  local  uccniniihitions  of  fresh  laseif  wvi-a  observed  Hhoi-tly  af loi  univei-iml 
arm  to-arni  vaccination  had  been  carelessly  jierfamicil ;  hut.  aa  that  olwer^'or 
romurkH,  the  coineideuee  may  Iw  vxplainud  in  other  ways,  smh  a:i  tho 
multiplicity  of  infective  foci  by  migraljonx  of  le|>oca,  ime  of  contaraiiiatod 
food,  introduction  of  the  plague  of  mosquitoes,  ete. 

The  it»k  of  vaccination,  if  any,  must  Ihj  very  umail,  for  the  foUou-Ing 
nvwniis : — ■ 

In  the  first  place,  nnmernns  oxporimentfi  in  thia  direction  have  proved 
that  vaccine  lymph  obtained  from  JL'pws  is  jwa  rule  free  fnim  lojiniuji  liacilli, 
especially  when  the  vaccination  has  been  pci-fni-nie<j  on  iinaffcetcd  areas  of 
skin.  In  27  speeimens  nf  kucIi  lymph  oxamine<l  in  TrinidJid  none  were 
men,  and  in  93  exuniiruid  at  Ahnoru  by  three  memlH*r»  of  the  Indian 
Commission,  luieilli — and  theju?  were  doubtful — were  onlv  found  in  one 
<Hwe  in  veaictes  pnxlnoed  over  a  nothde,  and  in  aimther  in  vesiclw!  formed 
on  an  aiiicstholic  ]ki1Hi.  Simpson,  however,  in  t'aleuttit,  duscrilKid  Imcilli 
in  vaccine  lymph  from  lepers,  and  Arninj;  ohaervcd  them  in  lymph 
obtained  from  a  vaccinated  leper  of  the  nwlular  form,  but  none  in  an 
nnn^ithctic  case. 

Secondly,  in  Icpron*  countries  bovine  lymph  is  and  has  been  for  many 
years  extensively  uwd,  or,  at  any  rate,  human  lymph  imported  from  non- 
lepmui  countries,  and  cerlainly  not  from  vacetnifcr-H  tainted  with  leproay. 

Thirilly,  in  thcoe  rare  instanced  in  which  lymph  has  been  imjfortcd 
from  jdueus  wliure  lepntsy  waw  [jrevahrnt,  ati<l  used  in  difitriets  e{)m]iBni- 
lively  free  from  the  disease,  we  might  expect,  wen?  there  any  causal  con- 
nection between  vaccination  and  leprtwy,  that  the  number  of  cas«e  in  the 
Iktter  distriutfl  would,  in  the  course  of  time,  be  numerically  increased, 
Between  the  yeiars  18fi7  and  IS8-1.  Stirg.-Major  Pringlc  superintended 
the  vaccination  of  at  least  2,O0O,OOC  pvrsotiii  in  the  plaiu^  between  the 
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riven  Cwijce*  ami  Jumna — a  HiHtnct  when-  U'proHy  waa  not  p.'irticiiUrly 
cnmmoD — witb  lymph  obUinml  in  Ghitnval,  where  tbo  diBoae«  was 
extremely  prevalent,  hut  neverthelesw  the  recent  census  returns  have 
shoirn  uo  iact«ue  of  leprosy  in  tho  former  district. 

Fimrtbly,  in  most  countries  where  lepnwy  has  been  etoadily  (liminisfa- 
ini^  th«  praetico  of  vaceination  hns  hfi-n  onminp  xnnrf.  ann^  more  int« 
TOgUB,  aa,  for  instance,  in  Norway,  Finland.  Jamaica,  and  many  parte  of 
Iwlia,  etc. 

Fifthly,  the  %'a«t  majority  of  leper*  thi-oughont  the  world — for  example, 
in  India  at  least  iS  per  cent— have  never  been  vaccinated  at  all. 

Heredity. — lentil  recently  a  belief  in  the  hflrwHty  of  leprocsy  was 
videly  spread  among  medical  men,  as  it  fttill  is  among  the  ordinary 
inlaUt«nt«  of  infected  countries ;  and  it  was  often  pointed  out  that  the 
iliiWB  sremml  to  prevail  in  certain  famili&i.  In  such  casea,  however,  the 
idection  apfieared  in  collateral  oiembera  rather  than  in  the  direct  line. 

Even  if  it  be  true,  as  Buggcsted  by  Vircfaow,  that  an  itiherited 
ditpo«itiao  to  the  diaeaM  may  exist  in  certain  families  (ami  there  is  reiuton 
to  doubt  whether  such  a  predisposiltoti  bo  traiiBmittcd  lo  any  largo  extent), 
a  doee  investigation  of  the  faciei  indicates  that  heredity  can  have  hut 
littl«  cflTect  in  the  dissemination  and  perpetuation  of  lejirrjsy. 

The  following  conaiiJcnLtions  bear  upon  this  question  : — 

(1)  In  all  the  leprous  eountri>es  of  the  world  a  genealogical  family 
taint  can  be  ti-aced  m  com5>arativoly  few  ca(se« ;  and  uwn  lh(JS(^  in  which 
brothers  or  eistcrs  and  oollateml  branc-hfla  arc  or  have  been  ufTected  are 
■06  to  general  as  might  he  suj.poeed.  Thus,  in  India,  the  Commission 
conkl  only  discover  family  histories  of  the  disease  in  5  ur  6  per  cent  uf 
the  lepers  seen;  and  in  Crete,  Vandyke  Carter  found  a  eiiiiilarly  email 
proportion  of  "  hereditary  "  casea  Among  1 18  patienta  at  the  Tarn  Taran 
Asylum,  36  stated  that  one  nr  more  of  their  hhiiHl  rehitionn  wvni  or  biui 
been  lepers ;  hut  of  these,  in  only  16  hud  one  or  both  of  the  |iarcnt9  or 
gTAndpftrenls  been  affected.  It  is,  moreover,  not  stated  whether  the 
JbeMe  made  its  appearance  in  the  latter  before  or  after  ila  dovclupment 
in  their  offspring. 

(2)  Immigrants  from  leprosy -free  countries,  or  their  immediate 
daaoendanta,  in  whom  there  could  be  no  hereditary  trace  of  the  diaeaae, 
(nqoeoily  become  leprous  in  infected  cotnitrics. 

Of  42  cases  of  iei«roBy  recorded  by  Blanc  at  New  Orleans.  12  wore 
natives  of  foreign  countries  (7  (Jermzui,  I  Austrian,  1  F.nglifih,  1  Iriah, 
I  French,  and  1  Italian!,  and  of  the  remainder,  18  were  the  children  of 
foreigD-bom  parenu  (chiefly  German  and  Iriah),  "  from  which  we  con- 
clude," be  says,  "that  if  the  disease  he  hereditary  it  must  bo  derived 
from  a  ^"ariety  of  foreign  sources,  and.  if  acquired,  then  it  seems  to 
kttack  the  children  of  immigninu  an  often  as  those  of  the  older  native 
(amiliw." 

(3)  One  ot  more  of  the  younger  generation  often  become  lepers, 
wbfle  the  parents  and  grandparents  arc  not  affected  ;  and  iheae  latter 
occaaionaUy  become  diseased  some  time  after  the  children. 


7»  "^  SVSTSM  OF  MEDICINE 


I 


1 


(4)  ^\tt'Il  lepci-ft  hvffiX  ciiililien  llic  liitler  fre<j»otitly  remain  free 
from  the  diauiisc  ;  for  iiistiiiice,  in  the  Alnioiii  Orjihaiiago,  where  ihoy  arc 
stepiimUil  fiuni  their  molhers  nt  an  ear]y  age,  only  <Hie  i>ut  of  liftccii  ha« 
niiiiiifesUid  k-prosy  ;  in  ihe  Trinidad  Ai^ylum  Orjjbuuugc,  liowever,  one  in 
eiglit>  became  nfre<(.-lcd. 

BiUb,  uii  the  other  hand,  re[>ort«  two  cuse«  in  Mexlro  in  whirli  the 
Biibjoeta  weiv  remuved  at  birth  from  Icpixiux  uioihers,  bruught  uji  in 
diatritts  free  fnini  Icjirosy.  amid  hmlthy  aurroiitidinpi,  and  never  in 
ci/uCact  with  lepers,  but  whu  nevertheless  beeHiuo  di(M.>MKed  at  or  after 
twenty  ycurs  of  age  He  rcgiirdti  ihe^e  as  gr>ofl  instunces  of  bervdiUiry 
tnuumUitioii. 

Ferha{is  the  tttroiigest  evidence  yet  adduced  against  the  heredity  of 
loprriay  ih  that  brought  fnrwiirtl  by  Hansrii,  who  madt^  a  it[HM:ia]  joiimey 
to  North  America  to  discover  what  had  bccomo  of  the  HiO  known  Nor- 
we^'ian  le|ierH  who  hail  eniigtute^l  and  eHta.)ititihcd  theinitelvrs  in  the  States 
of  VVisi^onain,  MinnesoLa,  and  T)akota.  He  found  th.it  not  nni>  of  their 
deseendiint«f,  as  fur  ii«  the  great-grandchildren,  bad  exhibiteil  the  dii>easc. 

(£j)  Lepers  are  cxtn^niely  nttirile ;  inilcwl,  if  left  freely  to  marry,  the     _ 
diftea&e,    if   its    tranHmiH»ion    depended    nidy  on  hei-cdity.    would    mxin    H 
become  extinct.      At  Molokai,  in  eighteen  years,  of  2864  lepers  who  were 
incarcemted,  but  with  freo  inti;reourae  amoH^  thcmaolves,  n<»l  more  than 
2G  children  l»orn  iji  the  settlement  were  found  living  at  the  end  of  the 
period,  and  of  these  only  two  hod  become  lepers. 

In  India  it  h;i«  Wen  calcttlalod  that  the  nver-age  nnml>cr  of  children 
U>  each  in  irriage  Itetween  ]e|}era,  or  between  a  k'jier  and  a  healthy  person, 
is  less  than  one. 

At  Tarn  Taran  21  children  were  the  progeny  of  fio  marriages,  Only 
lour  females  in  that  rsylum  Jii  whom  the  diBcaBc  hail  already  di-ehued 
itaelf  giivo  birth  to  ehildrcn,  and  these  umoiinled  to  five. 

Two  Icjicrs,  a  male  and  female,  under  my  tar«  in  Knglind  have  had 
children  since  their  disenae  a])pcarcd — the  mau  fiiur,  and  iho  woman  iwtj. 
In  both  families  the  children  have  remained  perfectly  healthy,  aa  well  as 
the  wife  of  the  one  and  (ho  bu-nlian*!  of  tliu  other. 

(0)  Congenital  eases  of  leprosy  arc  very  ran);  of  the  few  instanee-S re- 
corded ifi  which  infants  wei-e  l>orn  with  supposed  marks  of  the  diseahe  upon 
them,  it  is  <|Uitc  jiu»sili!u  that  the  symptumti  were  really  those  uf  sypbiUs. 
Navariw  Iiaa  reiiorted  two  ejincH  in  ("uhimUia  as  nccurrinj^  in  li^47  ami 
1848,  and  two  infants  atTrondhjem  are  reported  to  Imve  been  leprous  at 
or  shortly  after  birth,  Although  ehildren  are  sometimes  afTeeted,  the 
cnornions  nnijoriry  ttf  the  oastts  kIiow  the  typical  jneriod  of  onset  of  the 
diaejise  to  be  in  young  adult  life  ;  some  few  lepers,  however,  do  not  pre- 
eciit  the  Ih-at  signs  of  leimiBy  until  extreme  old  ape.  I  myself  saw  in 
Norway  three  patients  upwards  of  eighty  years  of  age,  who  had  been 
leprous  for  two  or  three  years  only. 

InJiuKnte  of  IHH. —  At  varinns  times  and  in  varioiifi  countriea  a  great 
ZQAiij  articles  of  fnod  have  been  ^Icelaied  to  be  the  cause  of  leprosy  ;  but 
iJthough  it  is  (]^uite  possible  that  the  bacilli  may  snmotimes  gain  entrance 
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to  tlw  WiAy  vith  tho  ingesta,  «nd  thnt  the  tissnes  of  thoso  who  partake 
of  certain  fumls  iu:ty  ho  i-eiidoriM)  Icsa  r««iKhiiit  or  inura  busccptililu  to  the 
growtJ)  of  the  micro-orgiuiUm,  ^'c  cannot,  on  tbc  i%ct6  before  us,  reaaon- 
vAAx  connt^t  tho  <li«ifaiit'  uitli  Jtiiy  jvirticiilar  diet, 

A  Qiiuul  rtiLitiui)  tui£  UMtii  ullvgL'd  Itutwuirii  leprosy  and  a  vcgutahk 
di«t,  ft  *lift  of  Baltwl  fmjd.  i.tf  food  without  suit  (ulily  argued  by  Munro), 
*A  pork,  uf  fi«h.  fuirl  of  mjiny  oth^-r  thinjjd,  and  tb*;  \\*e  of  cotitHiiiinHtod 
Vktor  bns  Iwpii  8ugj»L«t«d  by  Livcing  and  others.  The  fiiili  llioory,  which 
d«toa  bttt^k  from  tli«  timo  of  A.vic<>niia,  \\s\a  been  suppoited  by  varioiiit 
vritera,  atid  in  n-cont  yvan*  lai-lifuUily  by  Mr,  UiiUhiiiBun.  It  iit  ar^uMl 
tfait  thf  chief  ccoli-wi  of  l«pri»iy  aw  on  iho  awi-coiuftja,  or  along  the 
bordcns  of  large  rivers,  where  the  people  live  chiefly  on  fish — often  more 
or  low  decomposod.  uncooktHi,  <bie«J  or  «iUed ;  but  it  can  Ih'  shown  that 
ihc  dtsnuo  is  «liw>  largely  prevalent  iti  plaet-*  far  fi'om  seax  and  i-ivei-a,  an<l 
where  fiah  cannot  Ix)  obtainw],  for  example,  in  the  mount^iins  of  KunlintJin, 
nany  parts  of  India,  Kntibniir.  and  »o  foitli.  In  India  certain  euHtofi  of 
Jfeiiu.  Dmhmins  and  Buniua  retigioiisly  abatnin  from  all  niiimfU  food,  and 
■uny  of  th^m  at  k';wl  never  tjute  fiith ;  neverthek-'ss  lepniKv  nccurv  anionj^t 
IhenL.  In  the  hill  ilistncu  uf  Almom  and  Dehm  Dim  the  Coiumis- 
■MffiMV  met  with  lepers  who  not  only  had  nover  eaten  fish,  bui  who  did 
■Hi  errn  n-cu^niKe  thv  funn  of  «.  fiith. 

-    Fish  and  prepiu-uiiona  of  fij?h  of  all  kinds  liavo  bwui  mredilly  cx- 
aBi(ii>il  for  tiacilti  in  lepiv^us  countries,  but  uithout  guceeiis. 

Thf  Infiuenet  i/  I'ortriy,  tk.—'i\xA\,  jwnerty  ;uid  Ixid  liygiune  havu  an 
indtrtvl  effect  on  the  prevalence  of  lejiroiiy  must,  hinvei-i-r,  bn  fn-ely 
admitted.  The  poor  in  all  the  coimtries  in  which  the  diiieaee  is  emlemic 
ndfpr  tnnrc  fnM]uunlly  than  thu  rich,  although  the  Latter  by  no  means 
tM)UM< ;  «u)  wfl  may  well  lictievo  that  insullieierit  or  tumitntioua  diet  ma}' 
''nnder  people  more  pnmt*  i>j  itM  MCi|niH)tion.  It  is  thought  by  ntiitiy, 
inJced.  that  the  diinuiutiun  and  t-xtinetinri  of  li-pnmy  in  nio«l  of  ilie 
eoantrMw  of  Kurope  was  due  man-,  to  the  improvi-d  w^tl-lieing  of  the 
p«opl«  a«  to  food,  clothing,  cleanlineai,  etc.,  than  |,o  the  measurea  of 
iaoUtion. 

Tiu  /BjfKrtWrti  of  Itacf,  fUimatf,  etc.,  need  he  very  liriofiy  alhidwl  to. 
No  natioiut  are  exempt,  and  the  disease  may  oecur  in  the  eoldest  aa  well 
as  in  tJir  hottest  climateft.  in  moiint.  or  in  dry  di^^lrirlK,  m  plains  or  nn 
RWKintainA.  Nor  han  ajiy  direct  eonnection  I>rcii  Khown  l>L'lwceii  leprosy 
and  ffuch  other  diaeascs  as  fvphilia,  lul>ercidi>Ni!),  Bcabie«,  etc.  \Vilh 
Iqimay,  an  with  other  diifeaaea,  anything  whifh  lowera  vitality  may 
reader  the  Hystcm  nn>re  liable  to  ita  acquifiitioii  and  le»w*  able  to  re-iiel  ita 
]irogref»  ;  and  it  is  alaopoaRible  that  any  hrwieh  of  tlm  skin  may  fijeililate 
ihe  introduction  of  the  \inii».  In  this  latter  way,  possibly,  the  bitej*  of 
irwecla,  scabies,  and  other  affeclionB  of  the  kitid  may  Imvc  an  indirect 
influence,  although  this  has  not  been  proveri. 

M*c  know  by  dniinito  experimental  proof  and  by  cUnical  obsoni'ation 
that  tubercidosis — the  first  cousin  of  the  dise^ise  under  consideration — 
uokf  be  introtiaced  into  the  hody  by  more  than  one  chiuilict.  and  we  rony 
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flupposp  that  leprosy  likewiRe  may  bo  acqiiinsl  in  several  ff-nya — by  pallis 
of  entry  which  have  not  as  yet  been  fiilly  traced. 

The  Dlag'nosls  of  Leprosy. — Whisn  niKlular  leprosy  w  fully  de- 
vploped  its  diagnosis  sh<^nlii  b«>  a  mattflr  oi  nn  difficulty  ;  fnr  apart  from 
the  obvious  nakod-«yo  appearnnces^the  iL^calised  nodulations  »nd  thicken- 
ings, the  hiati»ry  of  this  primary  eniptions,  etc.— a  »mall  pjwo  uf  new 
growth  excidftd  nr  aci-apod  will  always  oshiliit  the  Bjk^cifip  liacilli.  In  an 
ewly  stage  the  eruption  might  be  mistaken  for  n  syphilide,  but  a  micro- 
acopical  examinittion  may  settle  the  malt^^r.  or  the  teat  of  anti-Ryphilitic 
treatment  may  \w  irifid.  The  characters  of  the  primary  «ruption  already 
described,  its  special  sites  of  predilection,  its  far  more  chronic  course,  anil 
the  accompan>"ing  local  losa  of  hair,  also  distingiiish  the  Inppiina  fi-om  the 
^typhilitic  exaiitht^ma.  It  miist  iint  be  forgotten  that  syphiliit  may  c<)CxiAt 
with  leprt>sy  ;  its  characteristic  lesions  should  therefore  be  hK>ked  for. 

Certain  eaim)*  of  tuberculide*  —  I-iipuH  vulgarin,  \,.  orj-thematotiilR, 
scrofuloderraia,  etc.— have  at  times  been  mistJkkon  for  leprosy  ;  but  the 
history,  pnevioiw  discolorations,  and  other  characteristics  should  suffice 
to  distinguish  the  di.'M>nse»,  even  wiihmtt  an  examination  for  the  l»icitli. 
The  same  also  m&,\  lie  eaid  of  ihe  idiopathic  erytheiaata  which  may 
resemble  the  first  Blago  of  the  leprous  emplion,  especially  of  erythema 
exiidativiim,  in  which,  howcwr,  the  papules  are  smaller,  run  a  moro  acuu* 
course,  clear  up  from  the  centre  as  they  increase  in  sizo,  and  Uiave  but  a 
transitory  stain  ;  there  is,  moreover,  no  alteration  of  sensation  or  febrile 
rlisUirbance. 

Muny  other  di»eaBCB  causing  tumefactions  of  the  skin  have  from  time 
to  time  been  mistaken  for  nodular  leprosy —for  instance,  pigmented 
«arc<)ma  and  other  malignant  gi'owths,  eliephantiaels  arabum,  molbii^mim 
tibrostim,  yaws,  ncno,  etc. — -but  attention  to  the  above  dcacriptione 
should  leave  no  doubt  in  the  mind  of  the  ol>8cr\-er. 

Oil  the  other  hand,  it  is  not  always  so  catty  to  distinguish  cases  of 
purely  neural  IcproAv  from  certain  other  affections  in  which  the  nervoiu 
system  may  lie  implicated.  Well -advanced  ca^es  have  Iretpiently  been 
confounded  with  syringtfmyelia,  Morvan's  analgesic  ■vvhilluw,  progi'csrive 
muscular  atrophy,  peripheral  iicuntis,  aclerodaetily,  ainhum,  and  Ray- 
naud's disea.'^e.  The  resemblance  of  these  diae<ise«  to  certain  t^atiM  of 
this  form  of  leprosy  if,  indeetl,  so  groat  that  Ziimlwieo  Pacha  has  ua- 
hesilatingly  affirmed  that  they  are  all  of  thorn,  as  well  aa  sclcrodermia 
and  raorphuea,  mudifii-d  or  attenuated  forme  of  leprosy.  As  a  general 
rule,  however,  the  aurtl-rer  frimi  miural  leprosy  exhibits  at  some  stage 
tho  characteristic,  discoloured,  and  ann-ethetic  patehos  on  the  skin,  and 
bos  been  in  leprous  districts  or  aasociatcil  with  tupurs.  Moreover,  tho 
bacillus  may  he  found  sooner  or  later  in  the  neoplasm  in  the  ncrre*, 

Tho  eruption  in  the  early  stages  may  sometimes  closely  simulate 
leuoodonnia ;  and  in  children  especially,  or  in  patientti  of  weak  intellect, 
the  diagnoais  may  bo  retarded  by  tho  difficuJty  of  dotormining  degrocs  of 
ansesthexfa. 

It  has  been  estimated  that  at  least  5  per  cent  of  the  suppoeed  lepers 
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in  tbo  Eart  wti  suflcring  from  other  diseum  au|icrtii'mUy  t-osonililirig  trae 

Pro^OSU. — The  prognoeia  in  lopmsy  is  reiy  liad.  It  has  Ikirii  bjiicI 
"once  a  kper  always  a  lopcr,"  and  that  iht^  (liflcase  is  incunililu.  It  is 
ms  ihat  with  rery  f«w  exceplions  thu  miiUdy  goes  on  fnmi  IhkI  to 
wocM  in  qat«  of  aU  tniatmunl,  and  tLiit  lb»  ]iutiuiit'»  life  itt  BhorLuiiud. 
Yet  it  mint  be  remcmborcd  that  in  ma.ny  anyhints  in  Nom-uy,  and  clsc- 
vberc.  there  are  inmatte  in  wbom  tlic  diseHae  ha»  bevri  aiTt>8t«d  for 
wuijr  jvam — the  eaaea  practically  curuil,  1nit  of  course  with  moru  or  hs& 
delormity  and  Ion  oi  tuane. 

Sevsial  insUuiow  of  npparont  uuro  have  boen  recorded  hy  Munrn, 
Hntdunann,  Coule.  Tuna,  Phillippo,  (4.  Frix,  Kraruus,  tliu  Noi-wL-giun 
pbjmdjuia,  and  otbors,  mid  in  aomc  of  them,  at  any  rate,  a  rccnidcaoeneo 
of  the  dieease  had  not  appeared  up  to  the  time  of  the  death  of  thu  pHlient 
in  old  age.  Tho  official  report  for  Norway  givca  the  niiraJior  of  cured  oAsns 
■i  thirty -vight  durinj;  tho  five  years  1881  to  1885.  There  ic,  imleed, 
roMon  t<i  Ixilievc  ibat  tiiere  t!<  hopi!  in  onm^  uieefi,  (w|>(Tia1ly  if  nirjiHuriii^  hn 
adopted  at  on  earlj  stage.  l*hc  discaao  occasionally  proves  fatal  in  a  year 
or  two.  or  it  may  progress  more  slowly,  especially  when  only  the  nerves  are 
■fleeted,  for  several  decades;  lepers  are  ocvaaiuiiully  bvki\  in  wlimn  the 
ditanap  boa  been  slmrly  progreasing  for  forty  years.  Olwcn-atinna  at 
Trinidad  gave  in  1 8  years  an  average  duration  of  life  of  €  i  years  for 
the  nodnlar,  10  yeartt  for  the  neural,  and  9J  ymr»  fur  l.hn  ''mtxotl  "  cAsea 
ncae  fignres  teem  worse  than  thmiE*  givtm  by  HaniolsHon  and  iWi-k — 
oanelj',  9i  years  in  the  nofiular.  and  IMJ  in  the  neuml  fnmi  ;  but  those 
ohaenrerB  excluded  all  di>v)thi>  from  intercuimnt  dtMuuM>a  4'art^r'R  rnlrula- 
Cwna  for  Bombay  approximatfi  to  the  Nt^nregian  atatinticH ;  and  I^eloir 
prea  8  to  1 2  years  for  nodular  cases,  and  18  to  20  for  the  neural.  Whc^i 
the  ftlTActiAn  makee  1t«  appearance  in  early  life,  its  course.  C)«i)eciAlly  in 
neuT^  fomi,  vi  usually  more  i-apid  than  when  it  attacks  old  people  ; 
frequent  acute  outhreaks  of  nodules,  and  early  implication  of  the 
make  the  prognosis  morf  unfavmiraMe.  The  progre-iis  of  the 
4iaaaaa  is  unuUly  slower  in  cases  with  ditfuse  infiltrations  of  the  skin 
than  in  choae  in  which  crops  of  discrete  nodules  frerjuently  appear.  The 
prsMacv  of  visceral  complications  shortens  the  expectation  of  lif^  in  all 
oaaaaof  leproay. 

The  Treatment  of  leprosy  is  by  no  means  satisfactory  ;  but  althou^^h 
sn  abaolute  cure  ciii  rarely  be  anticipated,  it  is  a  mistake  to  Hupposo 
that  nothing  can  be  dono  to  prolong  life,  or  to  mitigate  sufTcring  in  the 
onfortainate  victims. 

Wb  may  consider  tbo  treatment  under  the  beads  "  Ilygienic,"  "  Medi- 
riniU,"  and  "Surgical." 

Iljftntnv. — It  i»  of  the  utmost  importance  to  lepersi,  as  to  other 
inraUda^  that  their  suTTOundinga  should  be  healthy.  They  should  have 
plenty  of  fresh  air,  their  dwellings  bo  well  renliliited  and  dry,  tho 
extiemee  of  beat  and  cold  avoided,  •trict  cleanline»»  enforced,  and  good, 
aooriabing  dfet  provided,  such  as   fresh    meat   and  vegetables,  with,  no 
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■sited   or  inJigcBtiliIti  food.      FJhI]  Jinj  other  (}»M>mposabIo  eubstaooei 
should  not  b<>  cutuTi  uiilciis  r|iiitu   fri-'tth.     Siiine  Kvw  lu]i(!rs  have  alated      . 
tlt&b  their  uli-tm  have  become  worse  after  eating  fisb  :  but  this  jn  by  no  A 
means  thu  gtiiiorul  exjicriuticc.      Flciity  of  i3X(<n;i)ie  should  lie  taken,  as    m 
well  to  promote  the  g^ncml  nutritton  Jia  in  order,  if  possihlfi,  to  excite  the 
action  of  ih©  sweat  gliindH.     'ITiu  j«itien.ts  sboidd  be  wanuly  clothed,  for 
they  are  iiitually  vnry  stiHci'ptible  to  cold  ;  unit  tvu  have  aeeii  how  liable 
they  aro  to  fHscaao  of  tho  kidneys. 

liemoval  to  another  climatt',  espt'cially  to  a  country  in  which  the 
diseue  i»  not  endomir,  often  haa  a  vt«ry  Ijcneficinl  ofFei'l,  paruViiUrly  in 
the  early  Etigea  of  the  diiiraac.  Many  coloniaU,  for  instance,  who  have 
come  to  uniiifeoteil  imrte  of  Europe  have  probably  lived  longer  than  they 
would  hjLVO  done  in  their  nwn  cnnntrius. 

Midmaai, — No  Hpt-'cific  drug  has  yot  Wen  discovered  for  leprosy, 
although  it  mtist  be  admitterl  that  effectts  both  locally  and  genendty 
benefieiai,  can  often  \w.  prodnced  by  certain  external  and  inteninl 
remedies.  In  estimating  their  value  in  individual  cases,  however,  it  miwi 
not  bo  fiii^otton  that  the  Rymptoms  of  the  dipeaee  are  sometimeii  amelior- 
ated, or  even  aiTcstetl  for  a  considerable  time,  sjioiitftnci^nsly  or  by 
improved  hygienic  conditions  alotte. 

(Jf  the  niimertins  vegetable  oils  which  have  been  nsed  for  leprosy, 
olctim  jjvnoisircli;*',  or  "chatilniongra  oil,"  appears  to  be  the  most  elKcarionit, 
and  it  is  certiiiidy  Iwlicved  in  by  tho  lepers  thumselves.  At  tho  Trinidad 
Aayliim,  in  eighteen  cases  in  which  its  prolonged  use  wss  tried,  the  chief 
effectH  observed  M'ere — (1)  liurea^e  of  perspiration,  (*i)  decrease  of  the 
nodules,  (3)  improved  appetite,  (4)  lessening  of  aniesthesJn,  (5)  greater 
anpplenft'it  of  the  skin,  (fi)  lessening  nf  the  pains  in  the  jointjt. 

The  oil  msiy  bo  given  in  doees  of  10  minims,  preferably  in  capsules, 
two  or  three  times  a  day,  and  gradually  increiiscd  until  one  or  two 
drachma  are  t-Lkcii  in  the  twt'iity-foiir  liours.  At  the  same  tinte  it  should 
bo  well  rubbed  in — either  puro  or  as  an  emulsion  with  an  eijual  |iart  of 
lime  water — twice  a  day  over  the  aftcL'ted  parts  of  the  skin,  or  even  over 
the  whole  body.  The  active  ]irinciplc  of  the  oil,  gynocardic  «cid,  hiis 
also  l>ecri  pn^iicribed  internully  by  Beanier  and  others.  The  soila  and 
miignesium  salts  are  well  borno,  and  in  at.  lea^t  two  cases  in  Knglimd  tinder 
my  own  c^rc  they  hav(3  appciired,  in  comhiiiatjou  with  extemal  tr«&t-  ■ 
Tiiunt>  to  be  of  distinct  betieht.  ■ 

Clurjon  oil,  which  is  ttacd  internally  and  externally  in  the  same  doses 
and  manner  as  the  ehaiilmoogra,  lias  not  seemed  at  Trinidad  t<p  be  so 
useful.  It  i'i  possilibi  that  iht'  good  roHults  onginally  obtained  by  Doiipill 
in  the  .\nd:tninn  Inlands  weru  in  |>art  due  to  the  fact  thiit  the  jNitiendi, 
liein^  i'unvii;((>,  were  compelled  td  Jminet  themeelves  in  a  most  thorough 
manner  twice  a  day  for  two  hours  each  time.  Hillis  spealis  well  of  the 
gurjon  oil  treatment. 

Others  have  not  lieen  equally  suceessful  with  those  oils,  and  the 
failures  may  h.tv«  l>een  due  to  the  diffieidty  of  carrying  out  methods  of 
treatment    so    prolonged,    troublesome,  and    disagieeable.     Phillippo  uf 
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JuDUCft  fau  brought  forward  a  cmc  of  well-marked  leprosy  of  six  or 
MTen  yoan' (luratiou,  which  h»  trustuil  vigorously  wttli  K'lrj''"  oil  extcr- 
Mlly  and  chaulmoogra  internally  from  1S79  lo  18S6.  The  man  during 
itmt  timr  practirally  "lived"  in  nrea«e.  Improvement  gnviimlly  let  in 
•fter  Lbtj  first  twu  yoars  of  thetri'Utmonl,  luid  m  tlie  uiid  iif  tliu  ])eriiMl  all 
Ui«  iymplonia  hiuL  disappeared.     lie  had  remained  "  cured  "  for  tivo  years 

Pwb«n  tbe  u-tMiont  wu  published  in  189C. 
U  baa  been  suggested  thai  tho  ]wr8istent  and  tbnrongh  upplication  of 
■ly  oil  may  aracliorate  leprosy ;  and  gcn)d  results  have  Ijocn  csiitcinlly 
diiiu«d  for  tbe  cowti  oil  ndvucatud  by  iihau  Uaji  uf  UumUiy.  The 
luur  uU  has  not,  however,  proved  imi  uueful  a8  cfaaulmoogm  in  thu  ox[)en- 
ntt  of  other  phyncians. 

Tbo  iknapurtbuy  treatment,  which  has  been  murb  lauded,  cotteisted 
in  applying  cashew-nut  oil,  ag  a  IocilI  cuiu^tic,  to  tlio  nodulea  and  patches, 
jirwcribing  at  the  rame  time  cnreful  diut,  attentiuii  to  the  functions  of 
the  skin  by  frfspicnt  friction  an<l  Iniihis  iind  other  liygiunie  niCHDuren,  ait 
•ell  aa  intirnal  mL-diL-ation  with  nlkalinc  sails  or  pi-rchloride  of  mercury. 
Tbe  <awe«  which  wert*  rc|H>rted  as  eurwl,  however,  aitbseijnently  relapsed. 
Mercury  is  uf  little  or  no  thcrsjieutic  value  in  leprusy,  except  uhuii 
oamplicatml  with  syphilis. 

In  some  cases  at  Trinidad  arsenic  was  beneficial.  It  was  administered 
as  the  lii{Uor  anenicidiH,  coniniiincing  uitb  tfiriw  iiiiiiiius  anil  gnuliially 
inermnii);  the  doso  until  the  limit  of  lokM-ation  was  reached.  In  two 
caMs  tbure  was  »  marked  diminution  of  the  febrile  notlular  exaeerba lions. 
This  drug  has  also  l»een  employed  in  lc])roKy  by  Mr.  Hutrhinetnn  and  others, 
Tlitf  «u[>|>o«ed  specific  of  the  Chinese,  "  Hoang  Nan,"  has  proved  of 
littje  or  DO  use  in  liawaii,  India,  etc. 

Daniclsscn  obtained  Iw.ttcr  rosnlt.<i  in  leprosy  with  nalicylalo  of  so<la 
than  with  any  other  diitg.  When  indiuUe<)  Eiu  nl»o  g».ve  cod  tiver  oil, 
ttvci,  qtiinint',  etc. 

Lntr.  reported  f^ood  results  from  thft  exhibition  of  (oilrd  in  larpe  doses*, 

KiO  to    30  grains  three  times  a  day;  and  Cook  in  Madras  iilso  found  a 

H^emporary  miti^ting  effect  from  ita  use,  but  the  Latter  tviine  iiltimnt«ly 

^Vlo  tiie  oonclusioti,  after  a  three  monlhtt'  trial  in  twelve  cajie»,  tb»t  it  has 

really  no  therapeutic  value  in  lepro«iy. 

The  reducing'  remMliea,  ichtliyol.  resorcin,  pjTogalloI  and  chrysarobin. 
hav*  been  rtrongly  recommeiide*!  by  Utuia,  wh*i  has  piiblishtMl  a  case  of 
■ippoeed  "cure"  by  their  use.  Many  observerB  have,  however,  found 
that,  although  local  improvement  may  be  nfTcctcd  by  theao  tnearia, 
tb«y  havo  not  juslified  expeclationa.  A  similar  remark  may  l>o  made  in 
rcganl  la  europhcn,  which  Goldschmidl  found  useful  in  one  rase  in  Madeira. 
Potassiuni  chlorate  was  recently  given  in  large  dosai  by  Cancan  to 
a  leper  in  Guadaloupc.  wbo  took  C75  grains  in  three  days,  with  distinct 
diminution  of  tho  nodul&s.     It  was  tried  on  two  pjitients  at  the  Trinidad 

»  Asylum  in  do«c»  amounting  lo  80  to  100  grain.s  a  day  for  several  weeks. 
(hjy  slight  decrease  was  tioticod  of  the  nodules,  prohtbly  not  more  than 
cmki  have  been  effected  by  free  purging  with  magneBium  sulta. 


The  jnjotftion  of  tulwrculin  has  Iwcn  shown  to  be  prnctioally  raluelcM 
in  le|)ro!ty  by  n  consideraMu  number  of  clwervvrs  including  myeelf. 
Constitutional  distiirlance  is  oa  a  rule  {irodncctl,  but  of  a  somewhat 
different  character  irom  that  otiistMl  in  luWrculoiis  patiuntx,  nrid  Humo  of 
the  nuiluloH  niiiy  suftviiiuid  diHa{i[iciir.  Froeh  oiieti,  however,  ci'0|>u[i,  nnd 
tho  patients  aro  poncraHy  no  liL-iitT  off  after  the  ireatmonl  than  before. 

1  have  adiiiitUBtui-cd  ihyrnid  glan<l  to  twft  [fatieiitj*  in  Eiigltiiid,  and 
111  one  thu  effect  was  a])|>ari-iit]y  ^(khI  ;  tlit>  niiiti  fell  liuttur  in  uvery  way 
Kiiice  taking  the  tabhiidK  fur  ubout  n  ynar,  and  hiid  no  f«hrilo  attuclu ; 
there  Muemvd  also  to  ho  Kutne  k'tjsctiing  uf  tho  tiutaiii-'uuii  JndiiniUoii.  In 
Tnnidafl  it  iruit  Iri^ul  fur  u  fuw  wunktt  un  llvu  [laticiiUt  with  woll-devclopcd 
nodular  liiprosy,  «ith  hut  little  effect.  In  most  of  thom  the  s_\inptomH 
of  thyniidium  wi-re  jjroiiuced. 

Tho  inoeiiliiiiiin  uf  (TyKJpclaa  in  one  ciiae  haa  had  n  good  result,  hut 
ihe  Ireatment  is  djingt^mus,  to  sriy  tho  leaat  of  it. 

ExpcrimonlH  in  nirin'itct.ion  with  blood  eenun  therapy  have  Ix^en  com- 
mencoci  at  tho  Trinidad  Asylnni,  in  the  arkticipation  that  a  tipcdfic  anlitoxitie 
may  he  (iiscovered  for  leprosy, 

Surgital. — Surgery  can  do  much  for  lepers;  and  operations,  when 
indicate*],  may  bo  pcrforniwl  npnn  th^m  without  heaitutinn.  Their 
tisHUM  indeed  heal  with  rapidity,  in  eoneequunce,  it  is  believed,  of  the 
exccas  of  fitm'n  fac^tors  whioh,  as  sliown  by  DanielHunn  and  Boeck, 
HiUiiiret  and  Iluke,  is  contained  in  their  blood.  The  mean  percentage 
of  fibrin  obtainctl  from  leprous  blood  at  Trlntilml  in  Hfty  ubservalioiiK 
was  found  to  Ikj  0'"6. 

Anipvitation  of  a  uiteleas  and  <>neunibering  member  is  sonietimes 
■dvjsfthle,  eaptiimUy  in  cjisos  of  gangrene.  Nerve-stretcbing  has  fre- 
quently been  of  wrvire  in  combating  the  intense  pain  which  may  remilt 
from  the  neiiritiii ;  indeed,  the  beuhiig  of  perforating  ulcers  may  be  thus 
promoted,  and  impmvwl  seiiKiLtion  mny  follow  tlie  operation.  Of  100 
stretchings  at  tho  Trinirlad  A-iylum  morn  or  less  relief  was  experienced 
in  forty-HCven.  M'Leod,  Lawric,  Downea  and  others  in  India  have 
employed  nen-e-atretching  with  much  lienefit;  and  M'l.eiHl  h;is  also  re- 
commended "nerve-splitting,"  The  best  treatment  for  pcrfontting  idcera 
of  tho  sole  was  found  at  Tiinidad  to  consist  in  passing  a  bistoury  right 
through  to  the  dorsum  of  the  foot,,  and  thence  cutting  or  splitting  all 
the  tiwues  forward  to  a  point  between  the  toes;  tho  wound  is  then 
allowei^l  Lo  giimulato. 

Di-wui  bone  should  alwayn  be  removed  when  prarticable,  and  thai 
gangiviK!  ni;ty  uft^n  b<!  arientt'd.  Sintues  sliuiild  \hi  slit  oi>en,  anil  ulcers 
freely  incited  dmvn  to  the  bone.  Iodoform,  earholic  acid,  or  other  antj* 
septic  smbslLiitccji  and  dn-snin^  should  he  U!<;ed. 

Cutanooufi  nodules  may  be  freely  excised,  especially  when  they  cause 
obstruction,  as  on  the  eyelids,  prepuce,  etc.  :  and  according  to  some 
observers  they  do  not  return.  Free  incisiotH  are  often  of  servK'c  in 
rcUcvittjj  the  hide-bound  cunditiun  a!!Hociiiled  with  leprous  iuBltratiou  of 
the  skin,  aud  in  obstructing  the  nutrition  of  the  new  growth. 
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AVb(?n  the  new  gmwth  is  iiivuding  tbo  cornea,  iridectomy,  performed 
bafon  the  iris  is  iiili]irati?d  or  udhnrt-'nt,  may  preserve  itomo  vieioii  for  il 
ttne;  Boecktoann  and  Kuiuin  have  fuund  kei'atotomy  Bometitnes  of  utw 
in  gaving  m  c<ii-nc»  from  a  gniwtli  encrtDtching  from  the  sck'rotic. 
TnehdorThaphy  is  also  occaHiotially  indii!accd  for  tlio  pai-al^'tic  ecM-opioti. 
Tracheotomy  fre«]U«ntiy  prolongs  life  in  lepmsy  ;  and  there  are  leperit 
going  aboul  in  thu  various  asylums  in  Nui'ivsiy,  etc.,  who  bnve  uom  ihe 
tutw  for  many  yean.  When  the  larj-nx  hceomKS  invaded,  and  dyspiiwa 
it  thrafttenud,  tlie  o{R<nitii]ii  tihuuld  be  perfunnvd. 

Tba  Prophylaxis  of  Laprosy.^If  wu  grunt  (1)  that  Icpropy  is  Hue 
to  the  prMcncv  of  a  specific  biiciUiiH,  ^2)  that  tbo  buLitat  «f  tbiH  orgHiiicm 
is  the  human  body,  and  (3)  tbal  the  |3anuutt<  niiiy  pass  fram  one  host  t» 
another,  it  follows  that  thu  most  nulical  propbyliictic  niejutirc  against 
kpnisy  is  the  total  avoidance  of  all  coniaet  with  Icpei-e,  with  »ny thing 
that  may  crane  fnmi  tlieir  biHlii-a,  or  with  unytliicig  ibat  tliey  mti.y  tmirb. 
Wc  have  seen,  however,  that  practically  the  contagiousiicsft  of  IfproBy,  if 
it  exist,  is  com{,iaratively  slight,  that  its  in«jculatioii  is  extremely  difficult 
to  hrin^  alHiut,  and  that  it  is  a  euniewhat  nire  evunl  for  j  erstiriH  in  UHeoria- 
tion  with  lepers  to  contract  the  disease.  Nevertheless,  even  though  the 
ridt  b«  sBkall,  it  should  be  borne  in  mind  ;  and  people  who  have  to  live 
in  leprous  counlrtcA,  and  who  nuiy  sooner  or  later,  knnwirigiy  or  nnknow- 
tngly,  eomc  luider  the  inHuenve  nf  the  conta^ium,  sUi^h  as  it  in,  are  well 
jsud  in  avoiding  close  contiguity  with  lepers,  in  preventing  the  latter 
hamlling  food,  ut^nsiK  clnthing,  t^te.,  which  the  bealtiiy  have  to 
ttsc^  aad  genemlly  in  adopting  all  common- si-nnc  sanitary  precautions. 
Medical  men  and  attemlants  particularly  shuiJd  be  careful ;  and,  if  there 
bo  abrasiona  or  cuts  on  their  hnmls,  should  aWtaiii  until  their  wounds  he 
healod  from  touching  the  lopeiti ;  at  other  time*:  after  tending  their 
patienia  they  should  niieb  their  linnds  with  aiitisepties. 

lodetf^],  similar  prriphylactic  measnres  may  he  taken  as  itgainitt 
tabercukMns  and  syphilis,  although  both  of  these  diseases,  it  is  ncedletc 
la  aay,  are  far  more  readily  communicable  than  leprosy. 

Tlr  Qtustion  tif  Comjmlsarti  Sr^reijation. — A  great  nm:iy  sanitary  authori- 
ties recommend  the  absolute  isolation  and  segregation  of  all  tepci's  ;  but 
altbiiiigb,  iheorecieally,  such  a  meaanro  might  Ih^^  cxpp^ti'^l  in  limo  to 
«nHlic«ttr  the  disease  from  an  infected  country,  a  number  of  valid  argii- 
■rats  may  Ik  adduced  to  shuw  that  it  in  hardly  practicable  or  even 
adTHable  in  many  places.  It  bjis  lieen  alleged  over  and  over  again  that 
il  waa  in  eonsdiuence  of  the  stringent  laws  of  the  I^liddle  Ages  that 
leprosy  was  stamped  out  in  many  places,  and  idso  that  the  isolation  of 
Irpifi-s  in  Norway  is  causing  the  dimitnition  of  the  di«cai*e  in  that  country. 
That  these  attempts  at  isolation  uiid  segiegstion  may  have  hud  some- 
thiDg  to  do  with  micb  results  need  not  ho  denied  ;  it  is  pnietically 
•imiUed  above  that  every  leper  may  bn  regarded  as  a  breeder  »n<l 
arrier  of  the  Incilli,  and  thereby  as  a  possible  focus  for  the  dissemination 
of  the  disease :  but  real  inoliitiun  hjis  never  Iweii  cuniptetu,  and  is  never 
likely  to  be.     Even  in  the  olden  times  it  is  well  known  that  wealthy  and 
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powfrful   pcranns  afflitrt^d   with  Iftprosy  managed  to  e^cnpfl  the  pfiirui  and 
]>(-ti:tltit!B  itnil  to  avoiil  inciiiKcmtioii,  ami  thi'ie  must  have  bueii  many  of 
all  cUftsat  ROLTi'twl  by  their  frietifU ;  .-w  wit  hiive  Rccn,  too,  lopera  were     ■ 
ulwavA  uUowotl  to  wantler  about  aiid  b^     The  diagnosis  in  tbo«e  dayt,     ^ 
ln»reu^'o^,   was  by  no  moans  curtiiii,  and  there  can  he  no  doubt  that 
lD[Mini  in  the  early  atagps  of  tb<^ir  di!«ui.4R  wppo  fre<iiienr]y  overlooked.  ^ 

In  Norway  there  never  bait  been  any  attempt  iit  complote  scgregatiofL     f 
It,  b  true  thiit  ill  IH.'fl  thero  wi^re  nenrly  300D  Ie|)er8  altogotber  in  that 
tijiiiitry,  Mrid  that  at  the  present  time  there  ai-e  only  about  WOO ;  but  the 
number  of  the  inmates  in  all  the  asylums  put  together  has  never  at  any 
time  exceeded  8ci0,  and  has  been  gradually  diminiishing  during  the  last     ^ 
twenty.five   yeiw*   from   that   lUtmber  to  aViont  500,      Until  a  few  yean*     H 
ago,  indeed,  cntmnec  into  the  at<yhmis   wari   not.  enforced,  even  in  tbo 
case  of  indigent  IciM-rs :  but  in    1885  a  law  wa-s  passed  to  compel  those 
to  enter  who  could  iiut  be  "  iaolalcd  "  at  homo ;  that  is,  who  could  not 
arrange  in  their  own  homes  for  a  separate  bod,  separate  clothos,  separate    ^ 
utenniU,  etc.     Indeed,  the  isolation  and  segregation  of  lepem  in  Norway    ■ 
is,  even  now,  only  partial ;  anil  in  lt>8?*  I  found  that  the  patient*  wore 
freipiently  allowed  to  leave  tho  hospitals  and  ividk  about  the  neighbouring 
ruulrt.       Th»   individually    "isulatei]"    [Mtientit   throughout   the   country 
niusi  of  c'oursu  have  evcti  greater  freedom. 

It  must  bu  admitted,  however,  that  it  is  only  since  these  mcAMirca, 
incomplete  though  they  be,  have  been  adopted  that  loprusy  iu  Norway 
baa  actually  doc:line<l  ;  novfirthclcas  this  dcclino  may  havo  hceti  favoiinHl 
by  the  improved  aanitation,  better  food,  and  increaBcd  prosperity  of  the 
]j«Hj])le. 

In  thn  K.indwich  Ixlandtt,  on  the  other  Imml,  racMt  determined  en- 
deavours have  been  made  since  I&C5  to  segregatw  the  lepent  complelelj- ; 
but  the  efTortM  have  rnrtainly  nut  met  with  the  buccohs  aiitieipatcd,  otlher  ■ 
in  the  discovery  of  all  tho  lepers  or  in  tho  diminution  of  the  disease  ■ 
throughout  the  country.  Numbers  of  affected  pemuns,  to  evade  xe^iara- 
tion  fn.im  thi>ir  fauiilieH,  have  been  iiecruted ;  and  in  xpito  uf  the  stringent 
I1IW.S  leprosy  went  on  steadily  incrcasiing  in  tho  islands  until  1890  at  any 
rate,  since  which  dale  a  alight  decrease  has  been  noted.  The  ultimate 
succcis  of  tho  flawaiian  segregation  romiunH  yet  tu  )h!  ttcen. 

In  moxt  countrieH,  indeed,  where  tcprotty  exists  on  a  large  sc&lc,  it 
may  bo  taken  for  granted  that  a  harsh  meaburo  of  complete  compulsory 
sogi'egation  is  im|imctirable  ;  but  legislation,  Mimowliat  nn  the  Norvrcgian 
lines,  might  very  well  be  adopteil  in  all  places  where  the  disease  is 
endemic.  In  such  countries  lo|>er8  should  be  prevented  from  freely 
mixing  with  other  f leoplc ;  from  carrying  on  any  ocmipatirm  which  may 
bring  them  into  contact  with  the  healthy,  or  any  tmde  corinecteil  with 
food,  clothing,  nnd  the  like.  Unless  they  can  bo  maintiined  in  their 
own  homex  with  pmpcr  care  and  jienioiuil  isolation,  they  should  bo  treatc<l 
in  (ipccial  bospitaU,  aud  mendicant  lepers  should  be  secluded  in  suititbW 
institutions.  In  India  and  eirailar  places  leper  farma  or  colonifs  might 
be  eatabluthed  after  the   plan*  whicli   work  «o  well  in  Cyprus  and  at 
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Sialcote ;  and  allbough  matrimony  need  not  be  encouraged,  there  is  no 
need  to  add  further  to  the  miseries  of  their  existence  by  separating 
husband  and  wife,  or  even,  in  some  cases,  by  prohibiting  the  marriage 
of  lepers  ;  for,  as  we  have  seen,  the  prospect  of  their  procreating  children 
is  comparatively  small.  Any  children  born  in  such  settlements  should 
be  brought  up  in  separate  orphanages. 

Phineas  S.  Abraham. 
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ACTINOMYCOSIS 

AND   MADURA   FOOT 

ACTIXOMTCOSIS  (oKTK  a  ray,  /xi'kj/s  a  fungus)  is  the  name  given  on  the 
authority  of  the  botanist  Harz  (1)  to  a  chronic  infective  disease  which 
occurs  in  cattle.  The  parasitic  nature  of  the  disease  was  first'  fully 
realised,  and  its  specific  characters  described  by  Bollinger  (2). 

'  AlthoQgh  the  credit  belongs  to  Bollinger  of  first  aecuring  general  attentiou  to  the  tnw 
natare  or  the  parasite,  and  of  showing  it  to  be  the  cause  of  various  diseaHes  believed  to  be  dio- 
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The  iianie  is  J«rive<]  from  tlie  clmmcterUlic  a^>peaniiic«  of  the  micro- 
pHi-HRJto  which  i»  found  in  the  affected  tiseucs,  and  is  the  catue  of  the 
dis<!aiu}. 

J.  Israel  (92)  applied  Lhu  name  to  a  morbid  condition  which  ho  firBt 
descrilwd  as  a  spi^ciHc  disease  in  man,  without  reragnising  that  it  wa^ 
ideiitioil  ■ttHth  that  whi€h  (ilx-ui-s  in  cjittle. 

Both  in  mun  uud  iu  ltiIIIc  tbc  diKoaiiC  prcsente  symptoms  uf 
chronic  inflammaiiun,  with  ihu  fummtion  of  gnmulntion  tummirs  which 
in  many  tvwoa  undurjjij  Bupjmiatioii. 

History. — Until  the  year  1876  the  true  nature  of  aLtinomycoais  had. 
with  rare  exceptions,  been  overlooked  ;  cases  in  cattle  were  known  under 
a  variety  ijf  iiamtie,  suth  a«  wens,  scrofulous  or  luWrculous  lumonrs, 
OBteo-aarcumn,  spina  vuntuiia,  mid  many  (icbi-'i-s ;  ami  the  jKteitions  in 
■which  fhc  local  affection  was  more  commonly  found  were  indicated  by 
such  lutmes  as  uonileri  tori^ufl,  seirrhoiiii,  indnrntdtl,  ulccratutl  tongue ; 
polypus  or  lymphoma  of  the  throat,  etc. 

Il  is  probable,  however,  that  actinomycoeis  ia  no  new  disease  in  man. 
As  lon^  a^o  aa  184!J,  v.  Langeiibcck  niaile  drawing  of  some  bmlies  found 
in  pus  from  a  case  of  caries  of  the  vcrtcbrje.  The  nntca  and  drawingB 
were  published  by  Isniel  (92)  more  than  thirty  years  later,  and  there 
can  Ik!  no  (luiibt  tliat  the  vxhm  wa«  one  of  actimtniycusis. 

In  IH+H  Lebert  found  ami  matlc  drawin^if  of  tiiHue  minute  spherical 
bodies  whieh  were  oblaine^l  from  the  thick  gt'laUnouiS  pus  obtained 
from  a  case  of  thoracic  abscess  under  the  care  of  M.  Louis.  The 
drawings  are  excellent  and  unmiftlakable.  The  minute  bodies,  aa 
iM'ge  Hs  a  pin's  head,  rellcw,  with  a  tinge  of  green,  are  described  as 
"corps  piiTticuIiers  tronvilifl  dans  du  itiih,"  without  any  definite  imlieatinn 
of  their  lukture  ur  origin.  Ae  the  result  of  a  microscQijical  and  chemical 
examination.  M.  Lebert  arrived  at  the  canclu»ion  that,  twlng  neither 
albuniiuonn  nor  fatty  bodie.'*,  they  might  be  the  remainfi  of  some  parawtie 
Worm,  uud  that  the  radiating,  wedge-shaped  botiies  might  posfibly  be 
hookloia,  though  he  was  unable  to  detect  any  traces  of  eehinococcus  or 
cystiecrci. 

In  IHfiS  Rivolta  (2^)  described  soime  sboit,  rod-like  Iwdies,  resembling 
those  of  the  retina,  which  he  had  found  in  pus  from  a  tumour  of  the 
lower  jaw  of  an  ox. 

In  IS" I  Kobin  described  and  figured  some  yellowish  grains  which 
he  had  found  in  two  or  three  cases  of  chrunic  absceas ;  he  doee  not 
give  any  cliuical  history  of  the  cases  from  which  the  pim  was  obtained, 
but  descrilies  the  masflos  aa  being  composed  of  minute  elements  swollen 
at  one  end,  tapering  at  the  other,  and  radiating  from  a  common  centre 
which  conHisted  of  granular  mailer. 

In  the  following  year  Heller  had  under  obscrTation  a  atse  which  ho 


•liullar,  touiy  ohiwrm  had  praviouRly  rccofpibcd  It  ia  the  ttuncnm  of  catt)«,  lonie  aucb  m 
BkIiu  (3).  Porrou-cito,  tDd  Kivolu,  had  «UKp«.'ln1  iU  vvt^tAlil«  origin,  nii'l  Luii^iitwck  biwl 
not  only  dclMlM  tt,  but  descrltwd  it  ««  u  fuugus  mora  than  thirty  yean  prrvtotMlj.  8m 
liixtoricBl  autiinuor. 
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publubrd  Uct^r  u  ono  of  "  Actinom  vcoais,  niriiuiig  tliu  coumts  of  an 
acute  infecliotu  diseMo";  he  diimJc  »unio  drawing  at  the  time,  Vhicb 
doubCloBS  wens  taken  from  coloiiiifi  of  actinotnyct-^. 

In  1875  IVrroncito  dcecribod  the  appcaranco  of  the  nitci^vorgAnidin 
in  «  OMW  of  wxalled  O8t«o-«iurcoma  of  the  Jaw,  in  an  ox,  iin%i  he  BUspccted 
thai  it  mif|;hl  be  vrvptojfamic;  and  in  thii<  BUspicion  tit;  wuh  subBequeiitlji' 
ounfirnuxl  by  Rirolta  {'2i). 

None  of  the»c  olwervers.  howevei-,  proved  conclusively  the  true  nature 
of  iht  coBcs  which  they  descrilmtL 

In  1876  BoUi)igcr  (2)  threw  an  entirely  new  light  on  (he  subject  by 
the  acennte  d««i-ription  mid  idontiticaticin  of  the  characteristic  micro- 
oripuitsm,  which  hiui  givun  th«  immo  u>  thn  diacutAo.  Hiti  invraCigatiDtis 
apiili«d  only  lo  cAttl«,  but  in  thi-*  following  ytar  .1.  Urael  dofcrilM^l  a 
nmihir  affectioo  iu  man.  and  in  1879  FonRck  (29,  30)  brought  fonriird 
strong  evidence  to  prove  tho  identity  of  the  diaoaae  in  man  with  that 
which  occnn  in  cattle.  iSince  this  time  the  identity  of  the  two  diseaaea  hiw 
been  gmientlly  recogniseil,  thuugti  no  d(;(itiit«  caumil  relation  has  yet 
be^n  tmrmt  between  them. 

During  the  last  ten  years  a  large  number  of  cases  have  been  reported 
in  aloMHt  everv'  part  of  the  ItnouTi  world,  ami  the  discuso  biiH  been  fount] 
to  affinct  horseA,  dof(ii,  pigs  (31,  32),  and  elephants  (3.t),  tut  well  ha  man  and 
cBXtle.  lUicb  (34)  ^vee  references  to  421  cases  in  man,  and  Leith  (30)  gives 
tafaolar  statement.^  of  nearly  4r>0  coltectnt  from  rhc  saTDft  soiirc&s,  so  that 
tbv  tjigewe  cannot  now  Im-  regarded  hm  of  rare  occunence,  whatever  it 
nay  bare  been  in  the  pa«t. 

Tlie  lirsc  case  of  actinomycosis  suspected  in  this  country  was  under 
tbff  carr  of  Mr.  W.  Knight  Treves  of  Margate  (39).  The  organinti  wii^i 
not  deraomitraced,  but  tho  description  given,  and  the  fact  that  Mr.  Treves 
KCOgntaed  that  the  IcMion^  u-erc  not  scrofulous,  nor  due  to  any  growth 
with  which  be  was  aci{uaint«d,  make  it  verj'  probable  that  his  surmiKO 
va«  correct. 

The  fint  ca»e  in  which  the  orgaitinn  was  demouKlrati-d  uiut  admitted 

into  St.  ThumB«a  Huspiud,  Lst  October  ltJt<4  (40).     My  iiiiployiiig  Urura's 

meth<jd  of  atAining  1  was  enabled  (41)  to  show  tho  thread  form  of  the 

rganinn.  the  significance  of  which  ha«  been  no  fully  recognised  by 

lit  ofaienere.' 

Since  this  date  a  large  number  of  cMCi  hnve  been  recorded  in 
Eo^and  ;  some  of  these  are  referrul  to  mure  parlicularly  bcbjw. 

Patholo^cal  Anatomy. — The  naked  eye  appearances  of  an  organ  op 
liame  afiecu<d  with  actinomycosis  vaiy  grwitly  accortling  to  the  part 
iHwMHiiil,  the  acute  or  cbmnic  character  of  tbu  proue^t,  and,  probably,  ita 
grsaUtr  or  leas  conlamimttifm  with  pvogctiic  organisms.  In  some  tissues 
the  appearances  differ  t»ut  littlu  fnun  tbi^mc  of  rhr^inio  inflammation ; 
in  others,  such  an  in  the  liver  or  skin,  ibey  arc  often  characteristic ;  iii 
othera  -igain,  notably  in  the  lungs,  tho  lesions  have  beeii  frequeatiy 
mistaken  for  tubercle. 

'  Compw  pUtM  Ln  t)i«  pRCcOIng  paper  (41)  with  thow  of  BoArdcn  (43). 
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Tlie    illiistnitiun    liere    given,    taken    fi-om    a   specimen    in    the    St. 

ThomaA'a  HusjiJtiil  KIuBctim,'  gives  a  v»ry  complete  picture  of  a  typical 


?^«i*     - 


W^'^^^ 


Put  1.— Section  iifllYi!r«ffwl«1  with  orl.lriKiijr^rrtU,  Fmm  n  jihntncfOTili  "f  «[*?ciiinrii  Sa  IRIS  In  til* 
Nl.  Tliwiiun'ii  ]Ii'<7>ll-'>l  Miiv.-iiKi.  Ill  tlir  tilut.^  1)"^  IHiniiiH  nt-triuia  ii  bmiiKh!  lnt'>  i;rr*t<T  |irf>- 
tiiln^in'o  tliih  «n*  Itii'  rnti-  in  \\\f  fr«-tli  <iUli-.  iimlly  .pRhiii  l.i  l1ic  »|»«'lm»ii  IiovIuk  bnoD  uriM  t*«il 
ill  •gilrit.kiiil  (mil)'  ohiiix  to  lliii  Tact  tint  U<n  c«ii1«eiU  Iuvc  fallm  ii'it  of  niKiiy  uf  tlm  Bjaoea 
into  which  tbe  bum  la  ■UvlilnJ. 

cas«  of  the  rfisease  in  the  Imr.    This  orgnri,  whori  Rffectcd,  is  the  Jiftat  of  a 

'  For  p«niii>uii.iii  to  l&kp  iIiU  iihutograiili  I  tni  liii1«)'l«i.I  tv  tli*  klii>1ii(wi  uf  Mr.  S.  O. 
SliAllMk.  Sm  alw  St.  TTJcrpKoV  U-'^piUil  UfffU,  ISSS,  ]).  £35,  ud  cotnpan  L>r.  Htrley'a 
dMwingia  Tht  Mtd.'Vhir.  Traiu.  18*6,  p.  166. 
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moltitude  ol  fod  uf  i«ii])puniiion,  aggrof^Mlcd  im  t\w  tnoM  pare  into  Inrge 
qibvrokkl  manes,  witb  oiUtying  riMitn-M  i^f  iiiHamnKuiLHi.  Tho  liirger 
■mwM  mrm  coaposml  of  lui  nlvculHr  (niuiework  ui  fitiroiia  ti»:^ue,  the 
mesheft  of  which  mv.  fiiliitl  with  inrtrtmmatory  prodin-la,  in  the  centre  of 
which  arc  «nilic<ti<letl  the  chunictwristic  minute  yellow  grains  which  are 
Lu-gi'Iy  ciinipumxl  of  the  infcrtivii  inicni-or^uiiitni. 

The  foci  of  iriHamituliun  \"iir)'  mni-h  in  kw,  frrnn  ihnt.  uf  .1  [lin'i*  head 
to  a  i]iiiiiil«  |Kiiiit,  liut  Um  iKit,  afi  II  inile,  uUaiii  to  luiy  cniiKLileraNe  diiiicii- 
■iom  Thrir  fnnilauiPiilrtl  !iha]H!  k  Bphcrioiil,  hut  liy  pr-<>»Hiire  or  cotnrnr- 
lion  of  sutToniKliiijf  jutrtii  they  may  be  distorted  to  any  form.  Th«rir 
wvllc,  whidi  Mv  onutinoieJ  of  tittniiis  tissue,  in  parU  often  doe])!/ 
are  (if  vari-iti;:  thickncM— the  mon*  chn)riic  thn  irirtammar<^try 
the  lliitiker  the  «'«IU,  W  liuii  tlie  cnntoiil;*  of  this  fibrrjua  htronia 
An  muovod.  a  spongy  muu,  having  a  jieciiliariv  wortn-esittm  ap]iearaiico, 

In  the  Itinijf  the  legions  have  li  much  less  (.hanictcmtic  appearaiivo. 
In  fotxto  cases  thnre  is  merely  nn  iMntte  primary*  bronchitis,  with  no  sign 
fi(  the  retit^ular  foi-mal ion  descriliiMl  in  t)ie  livtM*  {ISCi).  In  olheTv  the  tissue  of 
lung  amy  Iw  i^tiiilUeJ  with  gruv  iiodules  tho  size  of  .1  homp  Beod, 
_  h  exitcily  rfftonible  iiiberculiir  iioduios  (lU).'  On  the  other  hand, 
|MU1«  oi  the  (tr>ptii  \n.\y  Ih?  nviiveited  inltt  lonySi,  tibroiis  ni;ilpria],  \nth  an 
imfralar  iiitcH'tbulur  distribution,  cnclo«iiii^  here  and  there  etumry- 
eotoureii  pii)inc4><)ii5  masfles.  In  a  third  cla.'ts  of  ease«  there  is  diffuse 
(fftiii<:li(r-piiriinioriia  Mith  Hoine  interHlilial  thicken infi;,  iirid  a  tuudency  to. 
the  fvriiiaiioti  of  small  alHcu»8e»  and  eaviiies.  Tlit;  gemr-ul  tendency  of 
ihf  iliafttse  in  this  as  in  other  or^r«3  i'k,  if  rhrouif,  to  spread  in  one 
ilirvctioti,  le«%ing  Ijebiud  a  tnick  of  ticntriMn^;  libruus  tissuo ;  if  itnili-  (or 
moro  prubaltly  if  largely  conipliMted  by  the  j)rcai'riL'o  of  pyogenic 
Qtfftnwm*),  to  form  ab*cc*M«,  with  little  tendency  t«  t-iraii-iaation  (4-t). 

The  Imions  in  the  *kin  t\xe  tvmarkublc,  and  tiiivu  been  fully  deHcrihed 
1^  I>r.  Prin;jle.  The  following  dc«fri}ition  is  taken  from  a  case  under 
faift  care.  On  the  cbiblH  Ijnick  there  wert^  livid,  H<'i>hy,  sarcomutouf  look- 
[-owtbs  of  iu<>ttle<l  piirpiish  red  iijul  yellow  colonr,  varying 
from  that  of  a  «plit  pt;A  lo  a  pi-ominont  bossy  mass,  risinj; 
abnipt]}'  lo  wore  tJiari  \  inch  h1m>vo  iho  L-wl  uf  tbo  mn'ronniling  skin, 
and  mtHLsiiriiig  A  incht-s  by  1  incli.  To  the  t^iiich  the  growths  were  soft^ 
pitlpr.  llnclimting,  and  not  tender.  The  skin  over  them  wiia  thinne<l, 
glistening,  and  senii-transiNi-renl.  I'^very  gn>wtb-  presented  one  or  more 
crmtcirifonn,  iileerutive  openings,  from  which  a  clear,  mlhr'r  Hticky  Huid 
•xitd«d  in  large  quantities.  In  some  of  tiie  larger  tiimoiira  the  ulcera- 
tive openings  ooaleno'd,  forming  suiHTHciid  disrliarging  sorcB,  iliflering 
entirely  from  the  hard-cdgcil,  punched -out,  ragg^'d  nlcern  which  result 
fnjin  the  breaking  down  of  nyphilitic  or  tulwrculoiis  mn*ses.'-' 

7^13  nakeil  L'yu  appearaniTS  of  leRioiiH  in  other  |>]i.rU  of  the  liody  need 
not  be  further  partieularisMl.     Those  in  the  Urain  arc  fully  de.ierihed  by 

*  For  illiutraiioti*  of  rulmonikrjr  Ai^iiniiiyi'cikiic.  *■»  37,  A0|  ''2,  .IS. 

'  Prr  llltutmiou  of  AeUtioniyeanU  ittvulriiif*  tbv  nkiu,  w-c  3S,  &5,  fit,  57.  58,  M. 
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Delepmc  (SI,  60),  and  thoao  found  in  the  ^rijMfiw  iraA  by  Loith  {S?a); 
while  records  of  iiuuci-ous  ciuius  \i-il)  bo  found  in  the  wi-itings  of  Ponfick, 
Inrael,  xaA  Bostrom  ;  brief  siitnTruiries  »f  a  lar^c  numhi^r  of  cuoa  are  also 

ddven  by  lllic;)i. 

"  Thi!  {]iis  ill  most  ca£«B  ie  charnct«rit;tic ;  it  v&rios  \,\  coneieUJiicy  but 
tcndH  to  bu  viAcid,  imJ  to  contain  inimmorabk  minui«  ftp4^cks.  Those 
gmnulen,  which  voruiist  of  the  micro-urjjanisnu  (;iul>edded  in  a  layor  of  pas 
celirt,  are  yellow  or  bi-owninh  by  rcflecttid,  and  often  greerii»h  by  traiw- 
miUed  Hght  Under  a  li^iis  thoy  look  like  minute  raaphcrrica,  being 
more  or  less  ephericiiL,  und  with  a  voarsety  gmnulur  Burfaco.  In  tbe 
tnnjnrity  tif  itistatif<w  ihi^y  am  diu^^noxtic  nf  iho  itiii(>a»r. 

If  t^iaswi  up  in  t>'75  |K>r  Cent  suit  subition,  and  cxaminL-d  without 
fltainirig.  ibuse  granules  are  fuuiid  tu  cuiuii^t  of  fuur  utumiMits : — 1<i)  in- 
fiammatorj'  cells,  (A)  filamunttt,  {c)  ImllKHiH  or  clnlj-ahaiw-fl,  hijfhly  rcfmct- 
ing  bodies.  (J)  cocci.  Either  of  the  hwt  two  may  bt*  alwent.  In  man 
filament*  alone  are  aonnirim™  pn-wnt,  in  <-atl|p  the  cinb-shapfd  iKHjien 
are  the  most  fwquently  found,  both  iii  man  and  in  rattlii  (in  lesions 
which  have  been  upeit  to  the  air)  pyogenic  bacl^eria  are  w  a  nde  present 
in  varying  niinilH-i-s.  The  niierci-i)rg:tniflinB  can  be  recogniswl  under 
comparatively  low  magnifying  povora  (for  example,  Zeiss,  Ohj.  D.  Oc,  2, 
with  a  small  stop),  buL  it  is  prefenible  to  use  a  -j^j  oil  iimnersion,  and  to 
stain  tho  apwimons. 

Minute  Structure. — On  aor^timi  a  mature  actinomj'coHc  follicle  niuUr 
a  moderately  bi^h  magnifying  |M»wer '  is  seen  to  conaiiit  {a)  of  a  cenlnU 
core  of  irrt^tpilarly  diRtribiiteil  tilamenlA,  cnoci  in  varying  niimtitirs,  and 
in  the  older  growths  amnrphoUA  degeneration  products.  External  to 
this  core  is  {h)  a  ring  of  regularly  arninged  filaments  radiating  from  m 
common  centre.  Snrronndiiig  ihis,  again,  then?  is  ((^)  another  ring  more 
or  IcsK  compLote,  consisting  of  club-shiipt^'d  bodies  through  which  bundles 
of  nwliatiiig  filamentB  fr<iin  the  inner  zone  are  often  sren  to  pmject, 
Extenia]  \x\  iht?  clnlw*  is  (r?)  an  envelope  of  inHammatory  ci^lla,  amongst 
which  there  ni<ty  be  ginnt-  cells,  in  some  instances  containing  portions  of 
the  fungus  within.  In  certain  positions,  as  in  the  liver,  the  infiammatory 
colU  are  iignin  xurmunded  by  a  fibrous  tissue  framework,  and  this  it 
id  ihat  gives  tu  some  actinomycotic  lesions  the  remarkable  huney-combed 
appearance  describwl  aiiove. 

The  j-eUtivK  proportion  of  filaments,  clulw,  and  cficci  varies  gieatly 
in  ditl'ei'ent  cases  and  in  different  species.  Thu6  in  cattle  a  rosette  of 
clubs  is  frequently  present  without  threads,  and  in  the  young  rapidly 
growing  colonies  in  man,  the  t!u"eads  may  be  fouud  without  clubs,  but  ui 

^  Hit!  (iffticUtl  Uasueii  c&U  best  t>t'  exnnilned  ftftnr  being  h«rdf  ncl  in  iwhulDte  alcotiol.  anil 
ciil))o<Ii1«(I  in  [.-pllDidin  or  in  [inTilllu  for  iwolioti.  The  tlipuoiln  miil  cxi-i  Are  IduA  •tAim-J  l>> 
Cir&ni'ii  nii'thiHl.  The  cliilia  am  \w\  tijuiuil  witli  or»>iIli>  or  araiiftu  mklig*.  In  iMiait* 
wIikIj  bHvi'  iiiiilersDi>e  cdcartvitiii  >.<r  fikUy  •IcKvtivnttiiTi.  tbi*  t<tmi:turo  of  ihv  OTRiuism 
fn-'iiuunily  c&iinot  Iw  iLamonatntcd  wltlmut  pn'vlnnn  tivatnintt  with  rliluU  hydraelilorric  acid 
Aiiit  nl<:<iho].  Fur  ftill^r  il^lAtU  >«'ti  )ill>ltiw'n{)liy  (4I>,  h\<\.  IGl.  For  IIjc  niicrosL-optc  ftppe*r- 
anc4u  of  KctinonivciM  rcfcnuc*  iiiilv  Iw  hjiuIb  to  tho  follnwiu^  pLatm,  sM  UbUognpli]'  [4& 
46,  tfl.  100.  54,  94}. 
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11.  w  ■  nU«,  both  threwl*  tutd  clubs  are  present  when  the  growth  of 
the  funeiu  u  nriivi-. 

AnAtotnical  Distribution. — In  393  cases  collMtod  hy  Leiih  {Itx.  eit. 
pu  174  il  sri^.)  ihu  pritiiury  Kcat  of  tho  ditmuw  is  recordeil  ait  follows : — 
Head  imd  nefik,  :i07  :  tun^i«,  1.3  ;  piilmniiHry,  o-> ;  alidomiriAl.  HH  ;  skin, 
10.      til  the  '23  iviiiHiiiing  cases  thu  p»iut  gf  jnfectiou  van  doubtful. 

Tho  iiuinWni  giini  by  Illicli  agr<H>  vIoHfly  with  thoRt!  abiive.  He 
Inund  that  in  431  eoflos  tho  head  and  iit^rk  vrvrc  primarily  aflertccl  in 
2It^,  the  tongue  in  16,  tho  lutigs  in  t>>*,  the  abdrjinen  iit  H2,  tho  shin 
io  11,  thu  pDint  of  inf<^:t)<jn  wha  (Iniihtful  in  39. 

Of  these  cases,  in  which  th<:  pnnuny  .tiuii  of  the  dineaAe  in  Itrtown,  it 
will  be  seen  that  more  than  half  utvunerl  in  the  h«ul  ami  ni-ck. 

Kttrc  tfifltan<;<ui  have  been  rt't^iinli'd  in  whit-h  tlii^  primary  w^t  of  the 
di«en£e  ia  Kelicvt-d  to  have  ]n-cu  in  other  ]>artR,  such  as  the  brain  4),  the 
roprwdurtive  system  (fi-l),'  and  th**  orbit^-  but  it  ia  obvious  that  in  some  of 
these  casM  the  organt.<an  niiLit  h^ve  found  entrance  into  the  body  at 
acune  distant  point,  and  that  the  seat  of  maximum  disease,  rather  than 
the  point  of  iniK-ulation,  waa  diM-overcd. 

CM  40&  cases  rec-orflo/l  by  t.«>ith,  of  which  the  sex  is  known,  29i>  are 
miJes  and  1 10  are  females,  so  thnt  it  would  appear  that  the  disease  is 
tmr  more  common  in  mem  th;iTi  in  women. 

Invasion. — The  mfaim  by  nhicli  tlie  fungus  gjuns  entrance  inU)  the 
tiswuea  has  been  the  subject  of  much  inquire'  and  many  ingenious 
by|)olhesea.  In  some  cai<t'3  it  would  appear  certain  that  it  is  conveyed 
by  ffrain  (corn  or  Uuh-y)  or  w>nii)  foreign  l>ody,  which  lias  caused  a  Icsii>n 
of  tho  muemiamumbntiic  of  the  digestive  {47,  G 9)  or  respiratory  (70)  tract, or 
skin  (71) ;  but  no  cridencc  has  as  yet  been  brought  forward  to  show  that  an 
urganiem,  found  outside  the  body,  has  been  cultivated  and  successfully 
inoculated  into  an  animal  with  the  reproduction  of  actinomycosis.  What 
are  Btip^MMed  to  have  )>ecn  clum]>«  of  uctinottiyeex  have  been  detected  in 
the  crypt*  of  the  ton8il»(ti6)  and  in  the  hollows  of  decayed  teeth  (7:i).  and 
have  b<vn  conKidored  a  poHsible  source  of  infection.  In  one  instance 
tsrsct  (73)  ftiimd  a  piece  of  what  he  Wlieved  to  be  dentine  from  a  tnoth 
cattMddMl  in  an  actinomyeutic  Uiciu  in  the  lung.  Soiunaiui  reoitls 
m  eaa«  in  a  t*oy  who  accidentally  «u-idlowed  an  car  of  biirlcy  gm&s  and 
who  subaequenlly  auflei-cd  much  substernal  [luin.  An  alMCevt  formed  in 
the  sixth  right  intercostal  space,  betwoi-u  the  tipirie  and  sciipiila,  and  the 
au  of  gram  was  found  in  the  pus,  ^rbich  wax  evacuatei:! ;  the  p;iiii,  fiuv- 
oTwr.  continued,  and  after  a  time  the  case  proved  U^  be  one  •.if  actino- 
nivdMiK.  Bo^iptm  (43)  dcmoni^trated  iome  remains  of  a  cereal  in  the 
Ivsiona  found  in  t^lwen  cam;«  which  he  uxiimined  ;  other  ca<*a<t  arc  Ttt- 
corded  in  which  the  diseaue  has  fulloM-ed  a  wound  with  a  splinter  (70),  or 
haa  occiUTPd  in  thoeo  pursuing  agricultural  occupations  ;  and  Jen.sen  {7S, 
82)  has  recorded  an  epizootic  which  occurred  in  Denmark  amongst  a  herd 

'  Set  ^Fttat  y  GifHMioU^.  p.  "98. 

'  CmniBiiakAled  hy  Dr.  W.  B.  Rhiimdi,  of  NottinfrltKm.  Sm  i1m  twct  cam.s  of  ornlitr 
■rtapoiypptb.  C«»ir»UJ<m/«ir  Pat^'Jofu.  Jan.  li,  1S9^. 
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of  catlk  ftNl  un  ItkHcy  gn>wri  on  Uiiil  r^ininuyl  from  thp  Heiu    With  rejjard 

to  m\'usiuii  by  ihc  digwtivL'  tnu-t  it  niuy  W  iiotetl  tiuit  LeitK  (3^)  reo(»rds 
cases  of  actinomycosis  of  the  nmmma  in  a  cow,  ami  Milller  (77)  rccoii!* 
two  BtmilHr  ca^ee  in  women,  so  that  tbc  po&sihility  of  iufcelion  through 
milk  I'iintiKt  lie  rlisregaKlixi. 

Tho  «lirect  tnuismiasioTi  of  the  disease  frnm  one  indiviHiwil  to  another 
is  i-t.'i»lert>i  1  pjtihtible  by  h  ca«e  I'ecorded  by  Bitracz  (79),  in  which  a  wumiui 
Biifferi'ii  fn_>m  Hctiiiomycosis  of  tho  fjice  after  being  ])n)right  into  close 
relati'UiH  iviih  a  man  who  wiis  similarly  aflectwl ;  bnt  such  cases  ai-e 
nu'e,  i\nd  no  cjiae  of  direci  iransmiettiou  from  animni  to  animal,  uor 
from  animal  to  man,  nor  fio  vrrM.  has  been  recorded,  [n  a  i-cjiort  from 
the  Chief  i>f  i\w  Ititmaii  of  Animal  Industry  to  the  ^ecinUuy  (if  vVj^ricult Ufe 
in  the  United  StalL'a,  it  is  aiiitird  (t^I)  that  twenty-one  healthy  eiitllu  were 
kept  in  clonic  c|iinrterB  with  others  siilfering  from  actinomycosis  withonc 
in  any  ciuc  showing  t<igiis  of  infL-etiun.  Fi-uni  this  it  is  nr^iod  that  the 
diBoase  tan  IfO  iictidt-ntally  tninsniittL'd  dirtrt  from  one  individual  to 
another  O'uly  with  otnsidwniblo  dillirully,  and  cm  ifire  occasions,  and  this 
has  been  borne  utit  by  tlu^  nbHervHiiuiii;  of  othor  iuvcstiguluii)  of  large 
cjtporicnco  Huch  as  Dr.  M'FiwljCftn  (S2). 

E.xi)ennientjd  tranHmisBion  gf  the  discasB  from  tint*  Htiimal  to  arKitber, 
anil  from  muii  U\  aniiUidH  Imth  dirt^ctly  and  aft«r  ikrtifiuird  cultivation,  has 
Itecn  sui'ceasfidly  acroinplislied  (9G). 

The  tirst  ftiu-etweful  expcrinifnts  by  direct  int>culation  seem  to  have 
been  rarrii'd  nut  hy.bihun  (67)  iti  If^SO.  Thrcf  years  Uut.I.  tsrasl  (74) 
8Urc-ft:(b-d  in  tritiisniittiiig  the  diHcaiic  frnni  man  to  a  rabbit  by  direct 
inoculation.  II«  implanted  a  pit'^e  of  gmnulation  tissue  from  a  patient 
fliiffen'ng  from  a  thoivicrie  aliscenB,  iliie  to  aciitioniynifiiH,  ilirectly  into  the 
(writorieal  Liivity  of  a  mbbit.  Alxml  threii  nmntlis  aftcnvar<l8  the  pen- 
toneiki  crtvity  wjia  foninl  studded  with  tnmourH  nf  various  sizes.  The 
tiimoura  coiitaiiu'd  tho  funj:^is  »uiToniidcd  liy  ^nnulation  tissue,  and  the 
other  elements  usually  found  in  the  lesions  charactcrii^ic  of  the  disease. 

These  experiment*  have  been  repealwl  sind  confirmed  by  (2) 
Crookshanlt  (100,  &3),  Rotter(84K  mid  othem,  and  the  transmiiwibiiity  of 
tho  discjkso  from  cattle  to  cattle  by  direct  iiiocidation  has  been  demon- 
stmted  hy  tho  rpf!Cfti'ches  of  .lohne  (6S,  fi6)  and  Ponfick  (05).  These 
lattt'r  irnvstigHtiiins  tend  also  to  show  that  cattle  are  more  siuceptible  to 
inoculation  thau  cither  dogs  or  ml^bits. 

The  earliest  successfid  inoculation  experiments  la-ith  the  fungus  arti- 
(icially  propagated  uuUtde  tho  Ixxly  weie  carviwl  out  by  Wolil'  and 
Israel  (96).  Kight^vn  mb)itt«  and  three  guinea  pigs  were  inoetilaled 
hy  the  intnxluction  of  a  small  portion  of  the  cultun?  in(Ji  the  af»dominal 
CftviLy.  Of  twenty-two  aiiinials  naed  fur  the  retearch  two  only  did  not 
contract  the  discA.sn,  ono  a  rabbit  which  had  been  irioculntcd  with  st^orilo 
agar  as  a  control  experiment,  the  ntlicr  a  sheep  in  which  the  in<KiU»tion 
failefl  to  pro(hiee  any  result.  In  all  iho  cases  in  which  tho  tix[>crimeiit 
was  sncceftsfid  the  peritoneal  tumoui-a  were  similar  to  tluwe  found  in  tho 
direct  inocalattous  of  Jofane  and   I'ontick  mentioned  above,      The  small 
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irt>ne  stirmiindi.'tl  by  a  cnpsulu,  aiirl  hju]  a  pulpv  interior:  in  the 
Isrgcr  the  ca|^ule  voa  flense,  and  thn  iritt^rirvr  of  the  mttss  wns  divided 
Kr  fibroue  arpta,  tb©  inleniticM  of  which  contained  the  miimk-  gi'ajn-like 
main  ao  charncWrietic  of  aiitinctmycitlic  le^iniis.  In  many  of  the 
■pedtoms  examtoed  both  the  cluh  and  thrt^ad  fomtH  of  the  fnngiifi  u-vre 
dstvclul.  Hnt  in  itooi«  of  them  the  thi-wwlK  were  predomiuftiit,  as  is  fnv 
queniJy  lh«  case  in  man.  Thai  the  fungiw  wiis  alive,  and  had  rcaliy  been 
instnuufiital  in  producdnj;  the  disease,  vim  further  proved  by  the  fact 
that  octinMCuyct.'vi  taken  from  the  tiintouni  tths,  in  four  cnees  nut  of  nix, 
MoeeauiuUy  ciillivarwl  ihrmigh  many  generations  on  agar;  and  further, 
thMl  in  one  nt  the  itniniali>  f'X|>prinicnted  upon,  two  niet.-i»tatic  actitiomv- 
cwiuw  devwIoiKHi  in  the  stilislance  of  the  liver,  the  content*  of  whteh 
%cty  ehifH'ly  i\-«'nil'h'd  nJnitlar  Ii'sinns  tn  man  (WT)). 

The  method  by  which  the  disease  spreads  within  the  hi-xiy  \s  m 
cstBve  by  a  ^crailual  invasion  of  the  tiasnes  surrounding  the  point  of 
tion.  At  the  8eAt  of  infection  niiniili^  [Hiin1«  of  intlanuiifilion  nre 
1,  whk-h  extend  at  their  poripherj',  and  luiite  to  fonn  krge  artJiis  i>f 
luhitiim  tissue.  These  niiuwi^a  tentl  to  hrcnk  down  in  otic  din'Clinn 
hral  ill  lUiothiT,  h'tivinj^  l)ehiiid  dense  cieatncial  fmnd*.  The  pnnTus 
oft>.>n  ihtft^ni  iridely  from  thut  of  i^iniple  iuHauiuiatioru  In  ilu  pt^jgret^ 
the  lUsease  dixn'^ards  anatomienl  lu^nndaricA,  and  iiivtulcs  one  tii«ue  after 
lh«  othiT,  the  direction  of  K|>tv»ut  V>irig  iletenuined,  not  by  diuiiturity  of 
bam,  but  by  rnniigiiily,  so  that  all  tiseues  and  or^na  miiy  he  alike 
tnToirod.  Thus  a  fot'iis  of  disease  in  the  liver  may  spread  to  the  dinphraj^, 
aivi  jn'i-fonain;;  il,  It-jul  to  the  formation  of  an  euipyenui,  "r  to  the 
invjuion  of  the  baiw  of  the  lung&  The  ^oft  parts  become  inaLlcd  togother, 
and  an  the  disewc  extend«  long  sinuses  are  formed  which,  by  the  discharge 
f4  ibo  cb&nicten8uc  pus,  often  give  the  lirat  intimation  m  to  the  true 
naCuro  of  the  disease. 

The  lyniphMtit'Ri  ahow  no  constant  tendency  to  liecome  involverl  in  the 
4mauv,  and  when  the  glun<l^  are  enlarged  the  swelling  iii,  as  a  nilis  due 
simple  inflammation  nther  than  to  invasion  by  the  miero-organisra. 
MfUwtJUH*«  oceiir  in  a  *niall  pruportiun  of  the  caaus,  and  in  this  way 
hirffp  areas  may  be  siniuJuui(iou»ly  infected,  as  in  a  chku  n't'onlod  liy 
Poufick,  in  whieh  the  left  juj^ular  vuin  was  iwrforated  hy  a  nia«i  of  the 
or^uiisai,  with  the  HnE>A<Miiient  funnation  of  actinomycotic  infarcts  in  the 
injr^  "plei-n.  brain,  and  heart  (30). 

Cultivation. — The  orjpimsm  has  been  succcssfuil;  -iltivatefl  onbiide 
th*-  Itnily  by  many  ob6er^■ers.  Hostrom,'  in  his  claesicid  jiajwr,  gi^■eB  the 
n^ulu  of  several  buudivd  eultirn't  whieh  be  made  from  hurniin  and 
ho*ine  actinoraycea.  He  was  aucccvifnl  l^ith  under  a+Mvbic  and  anaBi'<jliic 
coDilitions  at  37'  (!.,  uatn^  gelatine  bouillon  and  a^ar.  Hv  did  not,  how- 
ev«T.  Mirceed  in  rcproducinj?  the  di^e.'u4«>  in  iinimats. 

In   this  countri-    Dr.  Crofikshnnk  hji«   (■arni<!    out    a    Iwrge  Bi-riea   of 
cullurre  which  show  that  the  organism  f^niwH  tMulily  und<-r  euitablu  eon- 
tions,the  separatn  growths  spn'ading  peripherally,  and  foiinitig  by  their 
'  Fur  rahnimJ  ilrawtnga  of  outturcs  o(  Kcttnuuiyii.'*,  wv  IEi.ri'iviii.>'»  Son.  8fi,  iH. 
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Ainal^aTiiatLon  larger  ar«ai)  vrith  crescentic  or  circular  outliniw  lik«  int4-r 
Becting  fairy  riiige^  After  iv  few  weeks  the  growth  becomes  covered  wiili 
A  whitish  or  yellowish  powdery  e((iiir»>i*cenc©,  which  under  the  inicro«t-«>pe 
is  found  to  be  composed  nlmoBt  entirely  of  Bporo-liko  l»<idit'«.  Wliea 
cii]ti\'at«d  on  ngnr  the  young  colonics  of  actiiioniyces  show  imdor  iho 
inicroecopo  a  lauglo  of  hranching  threads,  iwtne  straight,  »m,\v  twiKtcl, 
and  some  with  bulbous  extremities.  Ka  a  rule  no  iruo  clubs,  such  a«  oro 
found  iti  aiiimiil  tissues,  develop  in  ctilmrea,  although  cxptitiKions  of  tha 
threads  having  ji  Bymewhat  sJiiiihiriLppcfti-iiice  havebei-n  found  \\y  BoHtlxim 
in  eulturua  gn)wti  under  arutentbic  ccmdiiiona.  IIu  attributed  thin  to 
the  exhaustion  of  ihi*  nuti-itive  materia]  in  the  culture  medium,  and 
cuiuidens  il  as  cvidenvi?  that  tho  chibs  are  involution  furms. 

BlotOfflcal  Position. — Actinomycoa  was  originally  holievod  lo  be  a 
mould,  of  which  the  clubs  were  the  asci  or  gonidia,and  the  threads  mvciitium; 
hut  ntciMil.  resrarL-hcs  "f  H<i»truni.  WollV,  and  Ibhil-I  havu  Iwl  ihiPtii  to  the 
conclusion  that  the  chil>s  arc  invniution  forms,  and  that  the  method  of 
reprndiiction  in  tiy  the  fnnnali'm  wf  B(K)r«r8  in  lh«  filaments,  or  by  their 
tniMHYHDie  liiwioti.  Dr.  Cruokstuuik  (to  wliuiii  I  am  im]ebti»l  for  much 
help  and  information )  ia,  on  the  contrary,  of  opinion  that  tho  clubs  are  n' 
degeneration  fomis.  but  mucihiginuus  exiwuision*  of  the  sheath  of  the 
throaiK  whieh  becoiiH^  highly  develi»]ii?d  when  the  organiKm  is  gi-nwing  in 
animal  tissues  ;  and  (though  he  him  not  tmced  the  nietamorphnsis  thi-riugb 
all  it3  fltageK)  ho  belicveK  that  the  eporc-like  b<)dies  which  art-  mmiu 
afTiHiteil  titwnen,  anil  fofm  freely  on  the  BurfacB  of  matun*  cultures, 
reaHy  spon-s.  atwI  that  the  thri'ads  develop  directly  fnmi  tbeui. 

Comparative  BlolOKy. — Tho  biological  pwittun  of  actinomTces  is  on 
of  much  interpsc,  and  has.  been  thn  subject  of  wide  diffen-m-M  of  opinion, 
owing  to  the  fact  that  in  eomo  points  it  rescnihlcs  a  Iwuiterium  (.Sckixomy- 
cetes),  in  otherji  it  i-caemblcR  a  uioidd  (Hyphomycetes).  'ITie  main  poitita 
of  the  discussion  are  stmimariiied  by  MM.  Sauvageau  and  llarlais,  who 
conclude  that  the  orgauism  is  not  a  bacterium,  but  is  in  reality  a  streplo- 
thrlx  [t'flhn),  and  belongs  to  the  higher  fungi— it  has  no  shoiilh,  is  branched 
like  a  mycelium,  the  filament  dividing  into  rod.*  and  grannlos*,  while  spon*!* 
aro  formed  by  the  segmentation  of  tilamcnts  which  are  slightly  larger. than 
ihosp  which  are  gmwing  fr.'ety.  On  such  gronnds  actinomyces  ia  c1a.ised 
liy  .Saiivageau  and  li;idais  amongst  the  Hy phomycetwt,  8ub-orvler 
Muuedimi?,  to  which  giTtup  it  has  been  proposed,  as  is  indicated  below,  to 
give  the  generic  name  of  Oospora  (Wallroth),  I>r,  Crookshank  maintain! 
that  this  group  of  organisms  is  intermediate  between  the  bacteria  and  thi 
higher  microfungi. 

Comparattve  Biology  and  Pathologry. — Since  actinomycosis  was  first 
brought  iiitu  promiiiL-neu  iis  a  definitt^  dit^ciiso,  numerous  records  have  been 
published  of  affections  which,  though  probably  not  idanticnl,  arc  closely 
allied  Ui  it  and  lo  one  aniuher,  both  in  their  couriw,  clinic&l  sympt4)mK, 
and  in  the  luiturc  of  tho  organism  found  in  the  diteiucil  tissues.  Of  these 
tlio  most  important  is  mycet^ima.  or  Madura  foot,  which  waa  dcseril>ed  as 
a  "fungixs  disease"  by  Dr.  U.  Vandyke  Carter,  some  thirty  ye;ii'8  ago. 
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(7,  lot.  It  is  m  chronic,  locally  8|)reading  inHanicaalioo  of  the  fool,  or 
mors  rarely  of  the  harnl,  resulijiip  in  the  destrucUiKi  of  the  parts  involved 
utd  in  ft  gTMkt  ov«rf^wch  of  connective  tisuna  Th<>re  n.i'e  two  variotiL*s 
ol  tie  disease,  the  one  chai-actflriaed  by  the  presence  of  browniah  or 
yellowish  irhit«  pBrticles  WVa  fish  nie  (the  |iale  nrot-hmid  form),  the  other 
liy  hbu-'k  or  dark  brown  moiuwt!!,  riiryiiig  in  ftizc  from  that  of  an  hemp  suetl 
to  th&t  of  A  walnut  (9)^  the  melanoid  form.  Both  of  these  oonCain  a 
'  vbkh  there  are  grounds  for  believing  to  be  the  raiiac  of  the 
Clinically  there  are  marked  dil1«rences  l>etween  niyi-eUima  itnd 
actinomycosis.  Mycetoma  almost  invariably  attacks  the  hand  or  foot,  rarely 
«  limb,  and  Ou^r  (6),  with  \\h  wide  experinnro  of  th4>  (liK<.fane.  doiibte 
wbetlmr  the  riiuera  are  ever  tho  seat  of  necondary  Heposiln.  In  iictino- 
mycoBS,  on  the  oontrarr,  the  extremities  are  hardly  ever  attucketl,  and 
the  viocera  are  frei^uently  the  seat  of  the  disoAse.  Again,  mycetotna  is 
iMWntiiillj  a  di»ea»e  of  hot  climtLtes.  very  few  cases  having  been  recorded 
so  Eiirnpe(13, 13).  AptinomycoaisiRiidiAeiiseof  temperate  Utitiidf.').  An 
or|cnni«ni  ha«  been  cnltivaTed  fi-oni  the  pale  variety  of  iiiycfi1.oma  whi<h 
differs  in  many  particulars  from  actiiiumyces  (H).  The  fungtis  from  the 
black  variety  faae  not  been  cultivated.  H\t  there  are  grounds  for  believing 
that  it  ta  simitar  to  that  which  is  found  in  the  yellow  massea,  only  in 
a  state  of  pigmentary  dcgonenition.  From  sueh  inveetigntions  as  have 
boan  made  up  to  the  present  time,  it  woidd  eecm  probable  that  the 
or^uusou  found  in  actinuuiycoKi*  »nd  mycelouia  are  closely  related,  but 
th«  saperfidal  rescroblaneea  of  airncture  and  of  their  reliction  lowai-ds 
diseased  tissnes  are  not  sufficient  to  eatablidh  their  identity. 

Nucard  (16),  Eppinger,  Home,  and  Schmorl  have  alxo  described 
pathological  conditions  occurring  in  man  and  animuU  which  ftcem  to  be 
caused  by  or^nismH  clotwly  allied  lo,  but  not  identioLl  with  aciino- 
myooeia.  MM.  Suuv^uiu  and  Ifaduis  have  pnifH>»ud  a  generic  name 
for  this  group,  lia«cd  on  what  they  helii'vc  to  be  the  biological  po^tition  of 
the  micro-organisms.  They  suggest  for  ActinomyceB  Ixivis  {et  hominis) 
the  name  Otwpora  bovis  (ct  humini'^l :  fur  Nocaril's  fungus,  (Wjiom 
larcinica  ;  for  Kppinger's,  Oospora  suiterfiidea,  etc. ;  and  Dr.  KatUhaek  {'a) 
wofgffstXa  ih^  Dame  of  Oos]>uru  Indica  fur  the  ])ara)>Lte  uf  Madura  foot.- 
Tbis  classification  and  nomenclature  has  not  hitherto  received  general 
acceptance.' 

llic  clinical  course  of  actinomycosis  i&  generally  chronic,  lint  in 
exceptional  tasea  thera  is  rapid  diHst-mi nation,  owing  to  tlie.  fungus  having 
foiuid  entrance  into  the  vascular  nystem.  Somctimi.>s  it  pursues  the  coui-se 
of  an  Rcate  infectious  diaeaae  (8,  36),  or  fvcn  jiyamia,  Itut  such  acute  cases 

'  Conpcn  Lovia  ind  CtmnUigliuii  ill).  The  view  li  Uk'«i  tbnt  tlw  fuuKui  u  uot 
catiaAlly  idafad  to  tb*  (li«<Mc. 

'  A  coMcUe  account  ot  the  diSlEmices  bntirMrit  the  orguiunu  of  ActluamfcM  And  Mxlvra 
foot  wtlt  fan  fouMl  In  M.  VUcHuia  [ibiht,  Ur.  cii.  p.  150. 

*  T*n  other  "nnuibnu  IsloBgiDic  to  iht  siuav  |[r>ii|)  [Oos)Kiru  Mi.-l'^hnv1{o<*l  bii>I  OcMpnra 
O«i|BianIiH>A>Thrriiil0«crib0iIi  thunnr  WMilftn^tni  in  water,  tbi- i>lbft  iu  the  fttr. — Siuvu^vuM 
and  Kadak,  lot.  <U.  pp.  252-257. 
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are  rare,  iind  anv  conwdw-aWfl  pvrexiji,  8ii]>puration,  or  Rdplic  infection  « 
OS  A  ml«  oausod  by  acciclHUtally  nssnciiitcd  |)yoj;pnic  orjiJiuisms.  Ilut 
llie  maiiifeetftlionn  of  the  di'seajie  may  hi-  as  ppot-caii  ns  t.ht>  oi-gsma  ■whi<'h 
tho  diiwuse  attacks  are  various.  Wheu  one  viiMniw  aluiie  w  alTwt<?«J 
there  18  oftoti  no  guide  to  iho  real  imlni-B  of  the  (lisease.  It  is  for  this 
TfAiion  that  RD  ntn.tiy  ci  the  c-iAcft  rcoor<Ifd  Imvo  only  Wti  rcotixniwcl 
ftfter  death  ;  during  life  they  have  licen  regnnied  as  ahi^ceRses,  empyoma, 
appemiicitis^  veitohml  caries,  tubfrcnloBls,  enreonia,  «tc.  In  u  Iarg<?  pro 
porliuii  of  tasi'S  no  certwiii  «3ijijjin.Btrs  Din  Iw  nwwle  without  thi*  d«tec- 
tion  of  the  fuii^iu  in  tho  ili.s('hiirge&  Whvn  the  skin  is  involved,  the 
appeai-ances  of  the  r.iipM'd,  pulpy,  fleshy  nuisaea,  with  minute  tistulotu 
upeningit  dischHrjjing  ii  thick  gelatinous  pii«,  are  oft«n  ch.-t,i-act«ri8tir.  If 
thfl  pua  be  Khiiken  up  in  n  te-st-LulH)  with  a  little  salt  and  water,  the 
acliiiomycotic  grain*  will  bo  seen,  oftj-n  in  himdrpda,  like  ininnie  yellowish 
w  greenish  )i|iecka  clinging  to  the  sides  of  the  tube.  The  preiieiice  of 
iht'Si;  grainii  n-iKltTS  the  diagnosis  certain  so  far  ««  the  geiieml  natun>  of 
the  iitrcctif>n  is  coiKrerncd  ;  IhiIt  fnirn  what  Kjis  been  «itid  almvc,  il  fnlkiwn 
thftl  the  mom  precise  dillereiiliiitioii  of  the  species  of  fuiigiu  miist  bo 
decided  by  microBCopicnl  examination.  The  pus  is  generally  without 
<kIi>iii-,  and  tt.'iid'*  lo  be  greeninh  or  yellowijih ;  but  in  Hctinomycosis  of 
tli'^  lungs  tlitr  spuluiu  is  often  olleiisive,  and  the  case  resembles  one  trf 
bronchi  I 'I'tiista. 

Prognosis  and  Treatment. — VLun  uiicaiupliciitt»d  and  local  the  dise-a«c 
ift  liuh^  ilangcnms,  except  from  l1i«  mwlmnieul  ititerferejictt  which  tho 
neopladniA  nuiy  exert  on  organs  esaerktial  to  life.  Suppuration,  and  iiteta- 
Htasis,  with  their  von8ti<|ucnctfs,  are  tbo  dangers  which  should  excite  most 
apprehenxinn. 

Just  as  in  tubercle,  the  afl'ected  tiwuM  mny  Iwconie  cicatrised  or 
ralcih'ffl,  and  the  diKBtiiie  may  in  thia  numner  Iw  cured,  yet  iti  a  large 
propciftion  of  iML-ies  it  is  steadily  progressive,  and  cnils  fatally  from 
exhaustion. 

Until  recently  it  was  believed  that  no  drug  could  exert  any  ciirati%'e 
intiltience  on  ihi^  lesinns  of  actinoniycofti.1,  and  that  the  only  rcnifiiy 
was  complete  excision  of  the  att'ected  [Kirt.  Such  surgical  treatraent 
hail  in  A  few  cases  been  sucressfidly  carried  out.  Other  means,  such 
a»  injuclioNS  of  tid>ercnliti  (H7}  and  "iBicteneu  protein  "  ^KK),  injections 
of  iodine,  and  decomposition  with  an  eleelricul  current  (57<i),  have  Iteoii 
tried  and  found  to  be  of  temporary  benefit.  Many  years  ago  Thomasscn 
tirst  UHL-d  ioiliiie  of  polm^Hiuiii,  <ord  the  local  appticJttion  of  ii>dine  to 
the  disiaise  in  entile.  In  li^Uiyi  a  serioa  of  cases  wore  .similarly  treated 
at  C'hica^o  (SI),  of  which  Cy'A  are  said  tu  haverecoven-d,  and  Nocjii-d  (17), 
M'Fadyean  <S3),  Bum,  and  Kansomo  have  recorded  cases  in  man  in 
which  the  same  dnig  wa«  nacd  with  marked  «uccc«a.  Such  Ifting  the 
c»se,  the  treatment  with  iodide  of  putaatium  in  incroasing  diMWt  should 
have  a  fair  trial.  The  dose  m  man  i^hould  i-cacli  4o>()0  grains,  in  cattle 
240  graiTis  per  diem. 

The  organism,  fortunately,  hiu  a  low  viUitity.  uiid  is  readily  afTecttid 
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bit*  iixltifumi.  oirntsivti  suliliiiiat'e,  nlii]  otimr  MiilMviitios ;  murvtivnt',  the 
ireftd  of  tbo  du«aae  i^  usiLilly  slow,  go  that  in  uny  caaa  in  vhich  this 
«in  M  within  rcnch  of  kx-al  treiitDieiit,  and  there  is  no  il(5e}>-»e«t«d 
ajipurvtioii,  II  (»vounthle  {jroguocia  niu)'  l>u  gi^eii. 
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ucuc  i*ilz1>rituklti'il  bi;ini  Riuilu,  voncctrA^'irn  in  d^r  Siuunc 

,  (itt./'j.  Itliineh<;iiaTiil!i  Sloi,  lK7tf,  lnul*fJie  :./.  Tliifrmid. 

i  ;  II.  Crntralblaltf.ii,  nitti.  tl'tit.  No.  xxvij.   IS'T,  \i.  4W.— 

■/(  /.  ./.    uud.    U'iivifnf.-iiiifU»,    IS7".   IioU-   to   u.    iSS. — L 

.'i^iire  AkiinumykuM  O^-HCftiiriiH  Uuiiii  Moii»cliMti.'  MnnehtHtr 

.    ISU.    ]-.    7W.— .'i.    U.MVTKlit    1!.    V,       'M    MlJ-llimui,    ,„■    th« 

LduiIoii,   1871,  CliDU-htll,  ii[>.    Ill,  uitli    11    pUu-^ ;  and 
-61-«'J.— 6.  U!ii.  !>.  aO.  — 7.  KANrii.\iK,  A. 


A.      ■  .•■' Mui  At^.tiiwnyc'iai*,"  Ji'uriuxl  of  i'litlioif^ii,  tU.,  XieirnU'ti,  lfcU2, 

Lf-  liO .  »t»i  LMiu:.t,  vol.  ii.  ISWi,  ji,*  lisa  ;  MUd  7Vu«ii.  /"uM.  i'«r.  tonilow,  IHiJJ,  [^  2art. 

I— 7'«.    /W/,   !■.    1S9. — 8.    Kavthack,    A.    A.      "  A    ]'v»iihc  Form   «(  Ai-iiuiiinji^utiii," 

'  Trm»A,  P»t\.    *w.    U'U-K'a.   \V>\,   \i.  3;W.  —  0.    Bi'V.-K,  R.,  ntid    Si  KVi.vi.ii.  X.    F. 

"CfaA  tlie   K^tntritiT  or  iti'iri'   tliiin  on>^   Piiitgii^  lii  Moiliim   DisiMxi-   (M}vrtiiii>«j." 

/VwMrfiafi  o/  Uir  iiov«l  .'w.-i'/y,  v»l.  liii.  So.  HV2,  I8il2,   |>.    lUl.— 10.   HEWl.Kir,  H. 

T.     OimBtt.  vol-  it,  1*M.  i>p,   IS.  506. — 11.    ].kwi»  »iitl  CrxMviiiiAM.     ">'uii|Oi* 

*" ■  of  Indu.**  K/wii»'ilHeiitmarv  of  if'^'fieinr.  l*iH,  vol.  i.  [i.  710.  — 12.  Bas*1M. 

ntitU /.    Hutl.   umI  I^raiUtH^il-unrl^.iv.   IMMI,    p. 'flH:j.~]:i.    K<>iiN-rfi.      JrcArn 
p^m^utityit   ufu^  .V^^jAiVm,    ISt'l,  ii.    MIX      DcniLiantrotiuu  uf  utftkirdiiojix    Irmu 

^, '^'»rm>K.  —  U.  ViS'EXr,  H.     "Kiiiiiu  hiir  le  |><uu.Mili<  dii  Piwl  MjKlura,"  AnnuUt 

d»  ritLMilttir  h^fur.   Paris.  1P!M,  p.  latf.  — 15.   ll\d.  [i.  HO.  — 1(1.  XorArsii.     "Note 
Mir  U  MnUilic  di-n  IfiMir*  il<<  U  ItiiiMli-loiijf-  coiiiiiiii  Niir  In  iKMii  d«  rnni.'i,"  Aaiiahs  J* 

IMS.  p.  l«i  :  mud  Jovrnal  of  Comp.  J'atk.  ntU  Tl'f'ip.  vol.  vj.  Hj&S,  p.  181.— 18. 
ErrixoKlL  "  I'l^ber  rino  DMIo  pathogoiia  Clndotlirix,  etc.,"  Biitrwj'  z,  t'alh.  A»M. 
f^Ut,  ISPO.  Bd,  Ix.  Hi-ft  11.  \'.  2S7.— Ii).  llr.-iMK.  "tIi-U-f  Aktiui>nivciiw," /WnfMe 
it»fM./.  iliirunjif,  ISKJ,  |>.  27*. —20,  3i  jiM'ici-  "  UclirMii  I'aUi.  PiuIvidJiti.'l«riuni, 
,."  IhuUfiu  Z./.  ruvrutoi.  u.  nnjl.  I'nih,  lisBl.  p.  a7i.— 21.  SArv.^iiP.Ar,  C,  aiid 
(•,  H.  "Siir  li-<>  (it-urt-s  StiTiiliithrix,  Cltdothiix,  Actiiiomyi'ca,*'  Annotft  lU. 
t,l,  /Wf-inr.  ISW.  i-ji.  212,  'IVi.  272,-22,  [.K\%*.\:i.  TniM  d\4n.itm„ir  I\Uho. 
,  tpI.  i.  p.  51;  iiud.4t/i(«.  vol.  i.  pi,  U.  lljt-  1^-  Pari*.  UHiUifTii  it  Filj.,  ie.'<7. 
lEtvoi.TA.  "f<ari-«n»  tiliroMBl  bitrdu  infiHorv  d«lla  liranclia  iiiui>c<-1liirc  Kini<itTa 
rw,"  Midiat  I'ttfniniriii.  ISflS,  p.  I2u.— 24.  KiviH.TA.  Oiiutialf  lii  Aitnl. 
Wod    «■    J\itki}tnifi(n,     1S75-  — 25,      K"IH^.       JViiiW    rfi(.    .ViVroim^ii',     I'driit,     lb"l, 

p.  ^7^,  Mid  lig-  l.^i.— 26.  Hkllcu.     "Kill  Full  von  Aktiiioniykoftr  unttT  dcni  Bilde 
rawr  Mctit^i  liif  '  Kf.ink-Ii.-il  vrrUiirViiii,"  ItitilMcit^  Arftliv  /.  k.  M<tl.  IHrt.*;,  Hd. 

SKXvii.  p.  372-  '  ^1  iro.     " OoUiiTtanJutmi  dvlU  muxilU  uuttTJui-v  f  piiHCvrinn' 

wA  BwvtnL"  Ai  L;  J  'i-yf'',  EnfitUfftlia  Aymria  Jlatiaiu,,  v«I.  iii.  1875.  p,  5fr6  ; 
aaA  Ji  t^tkf  ifUKiinfl  /.  ThitrtHtdiein,  tte.  1679,  {i.  38,  with  ]>ULr.— 29.  PoKKit-K. 
Jtrt»:amrr  AttiUthrr  ^tiliithrijt,  Mfty  1^79.— :}0.  I'oKPirK.  />!>  .'fiCf^numi/AnM  rfi-i 
JVoWvAra.  Ih9'J,  p.  la.  COM?  H,  and  pLattt  1. — 31.  V'citruow.  "  Ui-itm}^  Eiir  Kiuiiliiin 
dv  T>w*(«'— i»  Hod  dor  Akliunmjkoav  bciiu  SoJiweiiWD,"  rirfJinir't  Arfliir',  ISS-l.  ]«. 
I  Win,  "  I.VKcr  den  Ak [inoiuyc-w  Miimuloruin  dnr  Sirliwinc."  vfrcAtu 
<i.  uw/  /"iW/.  rAx-fA'iV/iiiu^',  l»8B,ji.  JIBS,  unci  ]il.  vii.— :«.  Br»KK, 
•'"I  Jvilnwl,  1*36,  p.  471.— 34.  iLLH  ll.  lirilrtig  :.  A^tiu't  rfcr 
Mi..r.  Wfru.  ISW.— afi.  /*»rf,  2  platws.  -:w.  I.Ktrii,  R.  F.  C,  M.E. 
,.,'../  lUparlt.  1894,  vol.  ii.  pp.  121.  1B2.— «'.  /6«/.  pL  iu.  RJ.  8.- 
itt.— 38,  IhUi.  p.  1*».— 50.  TKrvM,  W.  KiKiiiT.  "On  a  Ow*  ol 
,"  Zniuvf,  18M,  Tol.  i.  p,  107. —10.  ilAiii.r.r.  J'liis,  "A  Coso  of 
i.Iiiirtinyrcwrw  of  llw  Livvr,"  .Vfil,-Ch<r.  Tratu.  ISNS.  p.  135, — 41.  Ai'imso, 
r/ni".  /\''A.  Sac  I*.iidon.  IKSrt,  |..  &!«.— 42.- /fcii^  p.  64i. — !&.  BOHTtM^M. 
JkUfO^  1.  /WA,  .-Im;.  AUy*"i.  Pali'.  Jvua,  1861,  pi.  ii-  mid  iii.— 44.  Ibid.  p.  171.— 
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40.  ll>ui.  p.  123.— 46.  Jbid.v-  '240.— 17.  P>id.  ji.  75.-48.  Jbui.  \A.  xx.  lig-.  1,  2,  89 
4».  PowKLL,  R.  DououAn,  OupLBK,  E.  J.,  MKl  Tayloh,  H.  H.  Mt4\w-<;hirur^vtt 
Ttat»aael%9M,  1KK9,  p.  ]»;.— 60.  Towkll.  AM.  pL  tii.  f\ff.  1  and  '^.—51.  Dklki-ish 
Traiu.  PaiJt.  Sot.  UrndtrD.  18^8,  ix  420.— 5ta.  J&uJ.  |i.  431.— 52.  Hoi>KXrTu  Xr^ 
Vofk  iltdieai  RtwrJ,  ISSO,  vol.  xxiviii.  pt'-  4^<>  <W6.— 53.  U^roKUiiL'naEK,  p, 
BHtrift  ntr  kiiniifJifn  Vhirurtfit,  TlllnngiMi.  1H«6,  J^l.  iii.  11^.  1,  {>.  :jU2.— M.  Ibid.  p. 
346. — BS.  PiUSoLE,  J.  J.  "AC»HU  uf  AcliuomyvoBifl  ext«luavoly  tnvfjlving  the  Skin." 
JIW.-CH*V.  Triias.  I89r>,  p.  21,  with  coloured  pl«t«. — 66.  NEir»iAK»'«  jittas,  iil.  liii. 
— ft7.  DAItRiKK  Rnd  CiAvni^u.  Awnatti  de  Dtrmttologit  rt  tie  SifpfiUigrayAtr,  1691, 
p.  451,  pi.  it.— 67a.  IbiJ.  p.  ■147.— S8.  Kopp,  vuN  D.  C.  Alias  der  Uatakrankhrittn, 
Miinehen,  1B9S,  pi.  Ixxv.— 59.  Trivkb.  Li*ncet,  1884,  vol.  i.  y.  107.— 60.  Mahtin, 
C.  H.  "  A  Roi*rt  of  Two  Cmob  of  AptimjiuToo&w  of  the  Brain,'  Journal  of  PaUiolomt 
and  Sactcriohvjij.  Tendon,  18114,  p.  78.— 01.  Ciloomiiank.  "AuUD(»n>'i.-<miB  UviniuU, 
Mfd.-Vhir.  1\-nAt.  IaiIhI.iij,  IfiHS,  p.  209.— «2.  Ibid.  p.  •207.~6'.l.  fJu.\l(iOBR  Stewakt. 
Eiiinlurgh  ffovp.  Rfji.  vol.  i.  lSU:t,  p.  Dft.— 1(4.  2KMANN.  Mai.  Jahi-hHthtT,  Wlm, 
1883,  p.  477. — fl6.  Juitm!.  IhtiUdu  Z.  f.  Thi/rn\ad.  vqI,  vii.  \y.  158;  "nd  "  Ziir 
Aotiologis  iliT  Sniuvn^tlniiiijruitvl,"  Brricht  lifter  dan  VrtvrvuMTKtMii  im  Kti^t'jrtitk 
HatltMn,  1834,- Sfi.  JoKKB.  VrntraibltUt /.  it.  nud.  ft'ieaentdi.  1881,  p.  213. — 6". 
JOHKS.  Ibut.  IHSO,  p.  831.— «a.  JuiiNK.  JJcutadif  ZeUschr^ /Mr  Tbi^riMoi.  IS81, 
Bd.  Tii.  p.  141.— <J9,  Wui.ijn  II.  "  Eiii  Full  von  rvtrocmwlvr  Aktinoriiyltow."  inL 
kliA,  SttndseJiau,  16!31,  p.  16;t.— 70.  Mi'NOi.RiL  "  Drcl  Falk  der  AktinoiiijrkoM  de* 
KAhlkapb,"  iiiitra^  ;.  Ktitt.  Vkirnryk,  B<!.  viii.  I8U2,  p.  615. —  71.  BXBTHA. 
H'imer  -"Wil.  B\v>ieaM}in/t,  1888,  No.  80,  p.  1181. — 72.  I'aktsoh.  "Die  Kigang«- 
pfoiUf  de«  Agtinomjci-*,"  tf'ien.  l:lin.  H'oehcnstAfy'l,  ie&3,  p,  97,  wiLli  two  ]igun.«  in 
text,  on«  hting  <i  ceptiwn  of  a  t<»otli  witli  the  ormnisin  in  *il.u. — 73.  Ihuakl.  ArrMv 
/  klin.  Chffun/if,  1KK7,  |i,  Irtif.- 74.  InrAF.I_  ilrrHutr  kltniKhe  iV'ueJccnadtrifl ,  1883, 
p.  830;  lUiii  Ciptralbfalt.  fftr  dir  mrU.  U'itarmefiaft ,  188!J,  p.  461.— 75.  S<il.T!WAN>. 
JalirburJi  fur  KindtrluiltuHdf,  18S4,  p.  133.-78.  MtiXKit.  BtitTii^s.kHn.Ci*irif>ji€, 
Tubings-Hi.  1S87,  p,  ;)55,  1  jiiJitc— 77.  Mi'i.I.EIl  Xawlinurr  mfd.  HVAfiMcAn/t,  U«c. 
18M. — ?!<.  Jic.MiK>f.  Tultkri/t  far  Laiidfjivmifiii,  Kii>bi-iiliiivn,  IsSa  ;  cf.  Bang, 
Zeirtciirift  fa-r  TliUriKtdiein,  1883,  u  291.- *t».  BAUACii,  "  Uthcrtragharkdt  der 
Aktiuoinykosa  vom  MaDM-ljon  atlf  Usiuclicn."  tt'trwT  Mfd.  ffrjiK,  ISbU,  p.  6.— 81. 
Salmon,  B.  "  H>-iKirl  on  ihc  TrMttnentof  Liimpjr  .I<ik,  utr.,"  Jiejiort  «/ the  Burtati  of 
Aninutl  riiduatriti,  1891-112,  New  Ytirk.  1H9.1,  |i]>.  109  null  176,  8  [Oatai.  — 82. 
M'FabveaIi".  J.  Juvrnai  of  Compamfivf  PnXhoh(]ii  und  Thfrap9*Ui<$,  188fl,  pp.  7,  8.— 
S3.  M'KAUYitAS.  Ibid.  189a,  p.  348.  «id  IhliA.  p.  163.— 84.  RwrrsB.  r«T*«iirfiif»ijr 
der  PeutmAen  (teattttekafl  itT  VKirwyU,  1886,  p.  105.— 85.  Wolff,  M.  H'r>jMr  i/ii*. 
fftxhenpAri/t,  Aug.  1391,  p.  1431.— 84.  EAMlLTOS'it  i^iMcifw;;^,  vul.  ii.  pt.  II,  p.  1026, 
■juj  fig.  iK.—ST.  BiLROTB.  tt'infr  med.  n'odtemtjiri/t.  IBfil,  Xo.  10,  p.  442.-88. 
ZlKOLRU.  "  Aktinomykosc  dts  Ocisichtcs,  Itcliaudlung  mit  Baktehcn  Proccio." 
JTAncA.  iiW.  h'ocJienKJi.  1$»2,  p.  406.— 89.  Thoma.-mKN.  V Ktho  I'Oinaaire  Brtfiqnt, 
Deo.  1885,  p.  409,— M.  Br/.zi.  /fz/orFHa  Jl/ir^dnci,  NhihjU,  1893,  ix.  |>.  361.— «. 
i:.\5HusiE,  W.  B.  "Tlie  Pix>(fu^fais  aud  TnaUuitut  of  ActibomyooHtii, '  £rit.  Mtd. 
Jvtin%aly  18M,  vol.  i.  p,  61. 

Tli«  folluwiuij  cvmniuiiitviCiuiiH  im  uf  spi^>]«1  intcn^t : — 

93.  UiiAKL,  J.  "  JJc'iic  llt'otMUiliiiiDg>'U)iuf  druiGi^biH^dfTMykoii^uiiciilIeDsoIieD,'' 
Fiiv/">K'$  .Arthie,  vol.  Isxiv.  1878,  \\.  1&,  aud  p.  f'U,  pi,  tii.  tlgH.  0,  n,  b,  e,  d ;  aleo 
ill  viil.  Ixxvili.  1879,  p.  421  ;  vol.  txxxvir.  \»H-i,  p.  MM  ;  und  vol.  hxKviil.  p.  191, — 
92<i.  iHK.iKL.  Kiiwitchf  Ktiirdyt  ittr KmnhiiSM  Jtr.4k-(ittoui(/rotr-  lUx MtnttArn.  Berlin, 
189^.  HinwIiwAld.— 93,  Puxrirx.  "Ucbiprdiu  vorkommenctgeothilniltDh^r.KvlMirher 
Kornur,  otc.,"  Brttlatmr  dnClicfic  Zi^'ditijf,  May  1879.  -94.  Punfick.  *"  Vehcr  Aciino- 
injCAM  dea  M^nachiiii  und  der  ThWe,"  Herlitu.T  kUnianhf^  ffoehnurJiri/l,  18S(J,  p.  1150. 
— 95.   PosHuK.       yinJivvr'i  ArtAiv,    vol.    Ixxxvii.    18B2,  p.   541,  and  vol.   Uxxviii. 

S195 ;  irt*  Aktinomyoota  dta  Mensditu  tine  neue  In/cctioM  KranklitU,  eU.. 
erlin,  1883,  Uirechwnld.— M.  WuLrK.  M..  and  Isiiakl,  J.  "Uebcr  lU-incultnivii 
doi  AcUnuiiiycuii  und  aainer  Uebcrtnigliarkuit  niif  Thtrro,"  fin-Aoir'*  Archiv,  vol. 
Gxxvi.  1891,  p.  11,  6  platw.T-97.  UnHinoM.  "  Unl>:<n>uvUiiu^u  iibi'r  dt»  Aktinomj- 
kOM  das  Jlcuacli^n,'  BdtrOge  cur  palhologiMchen  Anatomie,  He.  Ziegler,  1800,  pp. 
1-240,  10  pkti*.- U8.  PAiiTticri.  "Dip  AkTinomTkoer  dco  McDR^hcin  Tom  kliniscnm 
SiADOmiakl,'' AimmlutM  klinijrJif  i'iirlnujr.  Vulkinaiin,  1S8H,  No.  SO*,  p.  2833.— 
99.  MogsBXtroRKii.  "  U«b«r  die  Aktiuotuykoiie  dea  Metucbeu,"  BntrSga  mr  ilin, 
Chirvrgit.  Tiibiiigen,  188li,  p.  339. 
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Exrellfnt  summaries  from  the  historical  and  scientific  points  of  view  will  be  found 
in  the  following  p«pers  : — 

100.  Crookbhakk,  E.  Apptttdix  to  Annwtl  Rtjtort  of  the  AgrintUural  Department, 
Privy  Council  Office,  1889,  pji.  46-121,  plates  viii.-ixiii.— 101.  FlRKET,  Ch.  Revue 
dt  Jledeeine,  1884,  p.  274. — 102.  Flemmino,  G,  Veterinary  Journal,  etc.  London, 
1S82.  p.  1. — 103.  M'Fai>tea>',  J.  Journal  of  Comparative  PatholtHjy  and  Therapeutics, 
1888.  1^  1. 

A  bibliography  of  papers  on  Actinomycosis  will  be  found  in  Illich's  Beitrag  zur 
Klinik  dcr  Aktinoniykose,  Wien,  18S2,  and  references  to  the  more  recent  [wpers  can  be 
obtained  at  the  library  of  the  Koyal  Medical  and  Ghirurgical  Society,  20  Hanover 
Squaiv,  I»ndon,  \V. 

T.  D.  A. 


DISEASES  OF  UKCERTAIN  BACTERIOLOGY 

(a)  NOT  ENDEMIC 


18.  MEASLES 

19.  RUBELLA 

20.  SCARLET  FEVER 

21.  VARICELLA 


22.  VAKIOLA 

23.  MUMPS 

24.  WHOOPING-COUGH 
26.  SYPHILIS 
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[EASLES 


i. — Alorbilli;  J-'r.  litmyttde  ;  Ger.  Mtutm. 

Ifusucs  u  a  specific,  infections,  «niptive  fever,  cIiaract^^riBwl  by  coryia 
Aod  cHtarrfa  nl  the  ui)[>ef  part  of  the  rcspiratorj'  tract,  aud  by  a  peculiar 
Uotcby  eruption  on  the  Altjit. 

Statistics. — The  linbility  of  all  nicvs  of  niatikind  to  mciuilcs  uppcuire 
to  be  filially  i^n-at.  The  sexes  miffer  cqiuilly.  No  age,  however 
Advikno-vl.  AtronU  prr>tMTtioii,  and  infantj*  Iwve  Iwoti  lx>rii  with  the  mah. 
It  is  true  that  .1  far  larger  muuher  of  Ciiaes  iKrcurs  umorig  chiUlrcii  thuii 
unuitf;  wlulta.  Imt  this  re  dU'C  to  the  fa4.'l  that  in  civilieud  couiitrioB  few 
ifMlividoidii  e»ai)M>  infectiuii  diuiiig  child  hi  ilhI. 

In  Oruat  Britain  Jtlioiit  60  j)cr  cent  (rf  the  dciiths  fn)tn  mcu^Iud  'OCCur 
En  <-hildn''n  umlcir  two  ywirs  of  age  ;  uliout  90  ptor  cent  among  thoni;  under 
fire,  aikI  abijut  98  jier  cent  among  thu«u  iuidi*r  ton.  The  niui-taljty  utider 
MX  niontbB  of  age  i»  eimiimiullvely  Hinull,  and  it  \&  pnilNihU-  that  Jibrmt 
half  tbf*  indivtduAlK  who  dio  of  thU  diKCi^iae  ure  children  W-tn-ecn  thu  af^en 
of  tix  months  and  two  vvaLrs.  Pt^rBoriB  apfK-jtr  to  l>o  attacked  with  e(|nal 
frw^uejwy  at  all  aj^  in  isolated  commtinilica — such  (w  those  of  Fiji  and 
at  the  Faroe  IitlnnrlK — into  which  the  infection  of  iuea»lei!  i»  introductid 
lor  the  fint  time  or  after  a  long  interval. 


Mo^rrMHf 


Jan.     /M.       Mar.       Apr.      Vajr      Jont       July      Aug.      Sfpt.       Oct.      ttou.       0»f. 


Th€  mean  line  repreaenU  an  average  weetily  number  of  34  deaths. 

iba  An^miii  ^mmmnr%(tm>Anm.aA  Dili* r  grwi  '■.■'i'tj"'H?PO,  ImiiKl  by  lh«  n«|l*trar-GeDienU. 

Thi*  9tatiKtlr»  of  the  Re(fi»trAr-(Jenend  show  thnt  meatiles  in  England 
and  WfJes  attains  a  niaxiimim  at  two  prri<MlK  in  earh  year — in  .Iiitte  and 
T>ecenihcr;  htil   there  arc  aUu  yt"'"^  <^f  epidemic  prevalence,  when  Iha 


mortality  reaclK-B  uri  cxci.']>tionjilly  hiyli  li;vel.  Dr.  WhiWlttjt^ge  stato*  that 
in  Kn^lisb  toHtus  llii;  iiU4;i'val  Ijclween  llifs«  epidemic  ciitliurstH  in  ttiiimllr 
iilj«jul  two  vCitrs.  Imt  tlial  it  ix  (n'casiiiiinHy  *]x  iimiiths  nmrt-  or  six  moiilliii 
less — imiiit^.  U8  liii  suggL'iiK  u»  ibe  fact  lliiit  llu-  swi*oiiiil  curve  shows 
lv(*  miiicima.  He  holii^voK,  aI»o,  1.I11U  tlivro  18  [licttiiict  ovidonco  uf  an 
epiflcTuif  wnvB  of  Iniijtfr  jM^rioil,  ri-ciiriitifi;  at  inttniali*  of  Hbonl  U«u  yoars, 
whi'ii  a  very  \n^h  mor-Uility  i»  iirmiiiuw].  Ho  poiiiU  out  also  tlint  in 
piipuliuu  pUcoa  thu  fiiuttity  of  iiH'iwk's  may  hocnmt!  griMiually  greater 
thruugli  a  serit^s  of  i']iidoiijit.'»,  until  a  mtu  (lou)fle  ur  tryUe  tWt  of  tlie 
untinnry  siuuimal  niHxiinuni  [a  wiwhiii. 

THl'  ciwe  niorialily  of  inL'Hsk's  vm-ie«  much  in  different  epkicmics,  and 
in  rubuoD  U>  the  agv,  prvvtuUK  6t<ite  of  hualtb,  an<]  tniiilftry  suri-utindin^ 
of  iho  pitiniii.  TKh  mortality  from  this  eauso  ainonf;  childrc^n  in  foutitlling 
iiistituliotti)  ntitv  i-uach  an  enni-nicii^  pi-o|iortion  :  thus  in  (her  II<i^pire  iIm 
fiinlft  AHKiHtt-H  in  Paris  thi*  iluilh»  nmcheil  uu  ainiual  avunige  of  4  4  jier 
snt  iu  the  four  ymi-s  18^2  to  l«S5  (ft). 

Whiii!  it  ii<  tnie  that  tlu-i-c  in  pvielence  that  ihp  mrverity  i>f  iht-  ihnraAe 
itsoir  vnriett  in  ditlotitnt  ppiih'mivs  a  innrh  niorp  inipnrtiiDt  factor  a|)|K<ax« 
to  bfi  thfi  gooflrieas  or  iMidiioaa  of  thi^  hyjjipnic  condition*  under  which  the 
children  are  placwl.  Chief  among  the  causpB  of  a  high  mortality  are 
ovnirrowdicig  and  innuttioii'iit  vt-iuilation.  The  nuirUiIily  in  ihi-  Paris 
in'^titiuioti  aliva^^ly  mcntinnt-d  hii*  i»wii  rodiiced  at  lefu>t  ou4<'-lialf  hy 
gyfcteinatic  isohiti^ui  not  otily  of  the  cliddrcn  Buffering  from  miMttles.  Iml 
also  of  children  sntVrrin^  fn)m  mpswlfft  t'otnplit-alwl  hy  hmiirho -prti'ituumia 
front  other  chikhvti  with  iin'Jislc*,  hut  not  prnscntiug  tliis  oomplicJition. 
In  an  cpidrmic  of  a  mild  type  the  mortality  animig  ehildrt-u  irwUtHl  at 
homo  may  Ih>  idmot*!  nil ;  thr>n|{h  tho  ih-tHnnration  of  ficallh  dtii;  to  the 
tliseitso,  and  in  i»arlicuUr  the  special  lialiility  Il<  the  'leveliipnipnt  of  fatjd 
tul-i'Orcnloriiis  which  it  prffllurc*.  o.tercisf  aonie  influ^nrt!  in  incri'iising  ihi- 
doath-mtt?  of  a  (hsirict.  The  mortality  nf  jK-rsons  atlafk«d  with  mciislea 
VAiivn  groiitly  with  age-  It  is  highest  between  the  agesof  eix  mouthe  und 
two  years,  and  fallei  rapidly  after  the  fourth  year.  Hennch  had  among 
b<i!i]jiud  casew  a  nifM'TjiIity  of  5f>"5  per  cent  among  133  children  under  two 
yeiire  of  age.  and  of  \}'5  per  cent  iiniong  161  children  over  two  yean*  old. 
Gaunolon'sfttatisticji  from  the  Hospice  ties  EnfantAAssistesan)  as  follows: — 

0-fl     nir>ntb»,  2308  per  c«ut  S-4     yeaw,  13-6W  pr  cbdI 

e-iS        „        iT-TT        ,.  4-0        .,         6-20        „ 

1-S  years        AiM       „  fi-10     .,        i'-i 

£-a     „  27-73       „  lo-ai     .,        0«> 

Embden,  ihiriu^  an  opidemie  al  HeidetlH-ig.  harl  aniong  cjwm  tnyitw 
at  home  a  nioruilily  of  M  jwr  cent  iji  ehildii-n  oue  year  old  or  mider  ; 
T"5  fwr  cent  in  children  fmra  one  year  old  tn  four,  and  ::-2  ])er  cent 
from  four  years  <ild  li>  thirtenn.  The  main  cause  of  tho  high  mortality 
in  hoHfiitalH  among  {hildreu  under  ioiir  yiurti  old  is  Lronchopucumonia ; 
though  the  occnrreuco  of  menibmnoU''  phari'ngitis  or  laryngitis  is  also 
reaponsiliLe  fur  a  large  numhvr  of  deatti». 
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Pathology. — The  mode  in  wliirh  th«  mfectjoD  of  mcAAtea  w  contracted 
is  m  kkml  c;wo8  jwreuiial  illtt■^cours<.^  Tku  infi-ctiuti  is  perhaps  grcal«8t 
during  iht  t*arlii'«l  smge.  Il  id  [ireiifnt  at  the  onsflt  of  the  prodmnuJ 
•ytn [itotitfi.  )»»i>il>ly  evi-ii  a  littlt?  earlivr.  and  jx-nfiats  "iown  to  the  time 
»hi'ii  ilw  rash  fftiirn.  TIn-TKifter  it  dfclini's  nipidly.  'i'hnu^Hi  inffc-tion 
m*y  (*  fltfiivod — espocially,  i)erhii[tfi,  if  dtv-MHwimilidii  is  wrll  mnrkcd — fir.m 
■  itrmin  who  hiw  TVOfivcre*!  »ulliciv«lly  U>  rtwime  his  onliiwrj.'  occnpulion, 
h  is  nu^5  thut  infMtinn  nan  ho  imeiMl  tn  a  etmvaleKcimt  hitpr  th»ii  three 
wvt\i*  ftftfr  the  riminioiiccmtfnl  of  liia  attAtk  ;  ihmigh  iofwitinn  nmy  persist 
iiingrr  ill  oiniiplJu;iti.il  caws.  On  tho  ulliur  hainl,  it  is  pniluil'ly  iis^Ti'Ht  on 
(hv»  fintt  diiy  iif  ihi-  pnxlnimal  nytiipNinu^  rifn  ihduyli  Lhcwt-  U:  slight,  iw 
u  Any  <iu)i<w<iut:-iit  i|itt(\  tt  is  ^■eldom  rtrtiiim-d  li^ng  liy  lV>ttiit4'-it  •it*  utt-tki^ilo. 
:3hOttich  it  b  highly  pn->)>al>tc  that  invn«k>s  is  duu  to  h  Kpecifiv  micro- 
«]ptfiiBin  itB  nntttrt!  id  a*  y<*t  iinkiiovm.  ('aiinn  itni]  Piclicko,  in  1803, 
dncribed  a  nnall  iKicilhw  in  the  hlni>d,  ancL  (ihtaiiipil  ctiltivatioTin ;  their 
nstmlts  hare  tint  iilitaim-*)  ^(>ti(-ml  »(v('[it;irir<>,  find  it  is  jkisaiIiU?  t]i.-it  t)i(i 
hftCiUlu  iiKAil«'«I  t<y  them  wjis  in  irttlily  thiit  of  iiiflucnrju  ('wijltdwski, 
howv^er,  stnlt-H  tlisit  he  hnH  foiiml  a  luiciihis,  which  ht*  Nplii'vi--*  to  Ije 

ttlut  am«,  in  ihi"  lilixd  of  fifty-gix  laBCH  ii(  meiwlpe — a  hmg  FliMuier  liacillus 
with  hinnt  ends- — and  has  culti\iit<?d  it  from  nini?t<v^n.  In  mic«  it  ]>ro- 
dacw  W(>tica>tni».  and  tho  eindencn  of  itA  place  in  the  caiiHLtinn  of  niLtnfilM 
it  Torr  slight  a^  yet.      I>(.hle  {fi)  has  descrthcd  HiigelUt^l  proutplasniic 

■  Iciflini  in  thv  IiIimmI,  !«iirtii'Tiint>K  in  iho  hlniM]  corjiiLxcIei',  hut  his  olMCir- 
H^raUnuH  are  unc<iiifirmp<l.  The  imjiortant  pirt  which  infective  org»iiianis 
^ndilf  in  thf  curnplii-ittioim  vhlrh  arc  in  th<^  main  respuriHible  fur  the 
^FSKinatity  fif  ineaMlt5i4  uill  ho  conmidered  ^iilutftpivnUy. 

■  The  rniption  is  produced  hy  congestion  and  iiifiltrntioiL  of  toiicocytee. 
The  iiifiltrnliitn  i*  ■ovatrjit  »h(nit  the  vojwtels,  the  scIikcoous  ghuitli*,  and 
thr  sweat  ghiiiilif.  When  the  congestion  is  ttultiiiently  intense,  small 
hatmiiCTlnigeB  may  Dceiir  inl^  the  dc^mia  nr  itnhciiUinvoii?  tissues.  There 
is  aln  «MBO  inKltnitiiin  into  thu  KUitfi-ticia)  ptipilliiry  layor-.     I^ncalieii^ 

■  mlluid  flt^uiemiion  i>f  ibv  cells  may  ensile,  pixxliieing  the  false  apponntnco 
"  erf  a  vtWL'lc  crowning  a  pnptUc  produced  hy  tho  intense  congestion  al>out 

lh«  centre  uf  degenvrati'->n. 

It  is  diffinilt  Ui  distinguish  tho  visceml  Iraionfl  dni»  direelly  to  the 
infcctiiin  of  mcnsW  from  those  produced  hy  sccoiuLoi-y  infections.  Tho 
catarrh  "(  the  miici>ii»  nu'mbntnc  uf  tho  eye*,  noBe,  muuth,  phaiynx, 
hrynx  and  bronchi,  favours  itie  development  of  aecoiidary  pioeowtes  duo 
U>  uift-Ttion — in  the  mouth,  iiosc,  and  larynx  by  pyogenctic  organism.'*,  in 
the  ItingB  hy  the  variuiis  orgaiiismii  ajMociated  with  pneumonia,  itnd  in 
th<>  lAn*nx  by  "diphthori«."  Thr  bronoho-piieiimonin  does  not  (liflerfmm 
that  not  secondary  tn  m^wle*.  exci?])t  perhaps  by  the  yivjiler  rapidity 
with  which  it  develops,  and  a  gnwtor  temicncy  to  the  fftrnialion  of  pu«. 
Ctu-nil  and  Babes  (A)  have  described  a  special  form  of  pnenmnnia  the 
priniary  tenon  of  wbieb  ap]R>«.r8  to  l>e  an  inlhunmation  of  the  lymphatics 
and  intfimlToolar  connective  tissue  ;  fibnooiu  exudation  occtirs  at  first  in 
th«M  lituations,  and  involves  the  alveoli  later.     On  account  of  thiA  peculiar 


distrihiitifin  it  ts  liuLd  chiit  thi^  fonn  of  pncuinoiim  is  due  to  tbe  primar}* 
iiifoctioti  i>f  mejutle*.  Tln.^  exudaiiun  it  produces  undergoes  granular  and 
theu  intXy  clegcntratioii,  kfidiiig  to  tho  fiirmutiun  of  caseous  &tviu*  urhicb 
tiroulatc  tulicrculosis.  Tubei'culous  difica^e  of  the  Iiinga  is  found  in  a 
largo  proportion  of  children,  over  fire  yeara  of  age,  who  die  some  little 
time — wtitilta  or  months  — uflur  the  oiiBct  of  nicafiU^  In  aonte  of  Lhcee 
caacA  thor«  is  true  miluiry  tuberculMis,  which  may  involve  not  only  the 
lungs  but  also  tlie  splet-n,  mwniiijjes  and  other  organs ;  in  others  tb«re 
is  liilwrciiloiw  caMOitiori  i)f  the  hronchtal  glands,  or  caseous  areas  in  the 
Itiiig,  though  these  are  often  mniikcd  by  aCt>ond»nt  liroitcho-jinenmonia. 
lullammatory  eng(;rgcment  of  the  bronchial  lymjihaiic  glands  is  the  rule, 
and  some  simpln  chnmic  milargiiment  may  [Mimist,  though  tuherculons 
sdviiiti-'«  is  pnjJuiltly  the  more  common  aeijuel. 

Incubation. — -The  interval  between  exposure  to  infection  and  the 
on«ot  of  the  prodromal  syni]>tivnia  is  ii-iiully  l*n  days,  hnt  mny  he  a«  short 
lifi  tivu  or  perhnpo  fi^ur  dixya.  On  tho  other  hnad,  it  Diay  he  at!  long  as 
fourtoon  day^s,  in  which  case  the  nisli  would  not  appear  until  tha  aoven- 
ioenth,  eighteontb,  or  nvcn  tho  nineloentli  day  aft<T  infection.  Tliough 
thu  period  of  about  foiu'teen  days  from  exposiu'e  to  the  ajipearaiico  of  tho 
is  thai  nn!t  with  in  tin?  vust  nuijority  of  caaes,  it  is  important  to  ro- 
nise  that  it  may  Im  four  or  tivp  days  longer,  since  such  lyxceptional 
CHsvs  luiut  be  taken  into  account  in  estimating  tho  pcriixi  for  which  a 
siwccptihle  pi'rson  who  hjis  been  exposed  to  infection  should  bo  isolated 
from  other  perMons  who  have  not  had  the  dise-ase.  An  int'er\'al  of  a  full 
fortnight  must  be  alloweil  ;  and  at  the  end  of  that  time  the  person  must 
bf  free  from  fever,  cat;irrh,  and  photophobia  before  it  can  be  said  that 
ho  lias  cKiajH'd  infection. 

Symptoms. — Pfidratnal  Stage. — From  eight  to  ton  cbi.v-a  after  exposure 
to  infL-ctioii  lb«  ]witient  begin;*  to  auili-r  fmni  catiirrb  of  tho  mucous 
membmucx  of  the  uyc«,  noso,  plmrynx  and  larynx.  Thu  tomperature  is 
raisLvl  (102^  to  104°  F.),  cough  is  tronlilLMomc,  but,  hcyoml  a  little 
scatlurod  HJbibis,  exaniiiuttioji  of  thu  cbe«t  reveals  no  pliysiciLl  MJgns.  Tbe 
fa*»  is  putty  aritl  jjale,  or  a  liitlt:  dusky.  Tho  eyes  water,  the  ticlerolic 
is  inji-cCfd,  and  thi'  piliNlind  conjntLCliva  red  and  ftwolk-n ;  there  is 
some  photopbubiiL,  n  m.-v  liu  much.  A  thin,  watery  lluid,  dis- 
chai-gL-d  fmm  the  nose,  irduittw  the  upper  lip;  tho  vuioe  and  cough  arc 
honriie ;  tho  tongue  is  covi>red  by  a  whii«  fur,  its  edges  arc  red,  and  the 
pupillai  eulargvd.  The  mucous  nienibmne  of  the  month  and  phurynx  is 
i-od  and  (wlcmaiuuH.  The  aspect  of  the  child  at  this  si»ige,  if  mil  enliiijly 
cbaracteri^tic,  is  at  lean  exlremelv  suggestive.  On  the  second  day  tho 
tunipeiutuiv  is  higher,  the  secretutn  from  tlm  nose  and  uJisn-pharynx  is 
mucn-pumletit,  and  the  glanda,  especially  those  Iwbind  and  beneath  the 
lower  jaw,  are  enhirgwl  and  temlor.  An  entption  of  cl'W«ly-«et  red  points 
inity  txi  vtHiblt^  on  tho  pitlatu  and  the  buccaE  mucous  membrane.  Tlie 
child  as  a  nde  is  extnimoly  irritable,  ow-ing  in  great  jiurt  to  tho  distreM 
CHUsed  by  ihe  photJiplujIua  and  by  lliintt.  Shivering  fits,  or,  in  young 
children,  couvulaioiix,  may  ticcur    during    thu    pruilninutl    stage ;  tiiese. 
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howBTgr.  Jire  genemlly  slight  ami  of  xhort  duration.  In  j«ome  epidemics 
the  pitbmi  during  tlit-  jinNlrumal  Rtage  rumainR  in  n  fiull,  soniniilent  state. 
Ihiriti^  this  p«riod  there  may  ha  marked  ftjrmptoraA  of  iHryngitis,  or  in 
especially  in  qititc  young  children,  attacks  of  kryiigisniiis. 
^  __  ideniii-s  epipt-ixiH  him  (wen  obanrveil  in  a  lat^  proiKjrtion  of 
f  IM,  0CCMi0a*lly  to  a  tenouii  extent. 

ErvfUm  Sage. — The  eruption  appeam  on  or  ahout  the  fourth  day, 
oilnn  in  the  tiighl  between  the  tbini  ami  fourth  days.  It  in  noticed 
Snft  on  th«  forehead,  at  the  edge  of  tlie  hairy  scalp  or  hehind  the  earn; 
nnd  A  little  later  on  the  checks,  chin,  and  neck :  after  some  houre  it 
doTrnwatds,  reaching  in  sncc^'-sflion  the  tnink,  amw,  and  lower 
U  b«^fM  to  decline  in  aKont  t^tetbty-foiu-  houra,  ao  that  it  nuiy  he 
&dillg  on  tbe  face  while  yet  it  has  not  reached  its  full  inteuh-ity  on  the 
lom  Umba..  Oocasiotially  there  are  distinct  short:  itiuuvjils  liutwi-t-n  tho 
•{ipmrmiico  of  tbo  rasb  on  the  face,  tbe  trunk,  and  the  liin1>s.  In  other 
rionn,  after  coming  out  well  on  the  face,  it  fades  mjiidly  inul  titles  nut 
raarh  the  tnink.  This  rapid  diwippeArance  of  the  raah  is  somftimrs 
olmrred  in  teiy  ruild  cases ;  sometimes  it  marks  the  onset  of  aenoiis 
TiBMnl  complit.-ati(in^  as  the  general  condition  of  the  piitif-nts  the 
tcmpttnturc,  and  tbe  physical  sign*  uiny  iTidival-p-  Tin*  rash,  rspeci.illy 
thai  oa  tho  taix,  is  at  first  a  ditfiue  rrchiewts  nr  cont^ists  of  clusuly- 
att  nx)  points;  but  in  a  few  hours  smnll,  mund,  rud  spots,  which  give 
to  the  fingwr  the  eensatioii  of  vei-y  low  flat  papules,  fonii  in  tbo 
aiTix-ttnt  [luirt^  \s  xhvy  enlarge  they  foiu]  jKitchcs,  i^ft^n  crcscentic  in 
form,  vrith  a  iicatlo)>ed  &igfit  and  assumi?  a  dusky  red  or  nnitherry  colour. 
Wben  they  reach  this  Stage  the  colour  of  the  piiU-hes  it  not  discharged 
by  preasum,  and  small  occhymofiM  freiimtnily  appwir.  \\Tiile  the  rash  is 
coming  out  thv  catarrhal  symptims  pt-t-aiBl,  or  aiv  soiuewbat  «ggrftvat<*d  ; 
and  the  lani*ngenl  sympt^miii  in  particuliir  nuiy  bucouie  more  miirked, 
owing  to  extensive  oiUirrh  of  thi;  mueoiw  mcmhnmc,  which  may  cause 
eren  a  flight  reddening  of  the  vocal  cor^U  tln-nisi-lvi's. 

Tlu'  eruption  mux  !«?  in-vgidar  in  t'hfinii:t«r,  inl'-iisity,  and  distrilmtion. 
.An  unasiial  amount  of  amgostion  may,  Hy  throwing  up  the  hair  bulbs, 
giTv  rise  to  a  papular  appearanco,  which,  if  tho  rash  bo  scanty,  may 
roacmblc  the  eariy  stage  of  varioloid.  Thii  nuth  at  ita  first  appeamricc 
may  be  so  intense  and  confluent  as  tn  raiis<f  an  almont  unifo)ii)  reddening  of 
tbe  face,  neck,  and  chest,  so  as  to  suggctit  scarlet  fev^T  ;  hut,  evL-ii  if  the 
rwidpQed  areas  cannot  bo  made  out  to  havd  »  wiOI-fh-lini-d  scalloped  edge, 
the  nature  of  the  eruption  will  he  «vid<>nt  aftor  a  few  hours.  In  nckcty 
cbildrt^u  and  in  warm  weaiher  the  tnie  msh  is  often  preced<-il  hy  sudaniina. 
In  children  infeslctl  by  fleas  or  lice  tbe  general  tint  of  the  rash  m»y  he 
iienrd  by  very  numerous  ])ctechiie  or  by  "marbling."  Ecchymosea, 
ifcially  on  the  l>ack  and  thighs,  are  fre<iuently  priKJui-Pil  in  cachectic 
rtiiliin'n ",  in  whom  also  tbo  i-ash  i^  cfimmr'nly  diacrc^tn  nnd  pidc. 

Physical  signs  of  bronchitis  are  seldom  a1>eent  during  thia  stage. 
tiibiLuit  rhonchi  may  be  heartl  in  all  jwirlJi  nf  thd  clutst,  i-apefjally  in 
the  iutentcapidar  region,  and  give  wjiy  after  a  short  time  to  moist  rilea. 
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Tlie  expectoralifiii,  wlrfora  oliserveH  in  ver>'  yowng  children,  is  at  first  clear 
jind  stringy;  laiter  it  becomt-'s  |>iiruli.'ul  iind  amumulur.  In  Ixjtb  HtAgeH  it 
is  irmarlcfthiy  viscous  ftnd  t«nafif>us.  The  child  oontinuM  to  Iw  t'xtremply 
thii-fiiy,  Uut  refuses  f«>«i,  I>iiiiTh<iNi  nf  fdul-eravlliii};  alimy  mtoola  v*ry 
commonly  occurs  during  th"  cminivi'  suigc,  either  iit  tbf  otiaot  of  th« 
i-asli  or  as  it  fados.  Tho  child  ia  restless  and  pecviah  liy  tiight,  bnt 
uften  sleeps  much  in  the  d.iy. 

jVs  a  rule  the  eruptive  stage  laste  three  or  four  daytt,  but  ituiy  con- 
liuuo  for  six. 

Ctmraktieeat  Stayr. — After  an  uncomplicated  attack  oonvalescvnc*?  is  aa 
a  rule  rapid.  A*  the  m.sh  fwleo  thirst  diminiahoB,  the  nafiji]  diachiirgo 
decrcuKus,  sloep  becomes  natural,  and  a]ipetite  I'eturnN.  Cough  and  Aomc 
pholophohia  remain  for  a  few  days  tnoro ;  Inil  the  signs  of  hrotichitis 
clt'jir  up  rapidly,  and  at  the  end  of  ten  days  or  a  fort  riiirbl  fntm  the 
(in»Kt  of  tlif  prixIroHuU  HViupt'ims  the  child  may  appear  to  I'C  ijiiitt;  well. 
A  little  imn  Immiiy  desijiiiimiition  may  gcnendly  li«  nhser^'tHJ,  e8pecia11y 
ahont  the  fact-,  ni.-ck,  and  vrftist ;  occasionally  it  in  very  oxt<'nsive  and 
detacluwl  in  fkktai,  espucially  if  there  has  been  some  miliary  eruption. 

Departures  from  the  usual  Type. — Jft'W  Forms. — The  symptnms  of 
the  pt'rHlfDiual  pi-'iiiKi  icuw  hi.'  ho  slight  ae  to  jiass  ijuite  unol<surt'ed. 
OcviisinnHlly  thf  peri.Kl  is  pit>longed  to  six  or  eight  day.-*.  The  diseaae 
Bomvtiines  appuars  to  iibort  t.*uily  in  the  eruptive  stagh,  and  convali>»ct*nce 
bugiiiu  niHiiit  the  HiTond  day  of  that  perio(].  Occasionally,  iluring  an 
eiiidemic  of  mc'aska,  cane*  ehamcterincd  by  fe\'or,  cor^'rA,  hronchitia,  ;uid 
gastric  derangements,  but  without  any  ra«h,  are  met  with  ;  a»  these 
piitientaare  f{nnid  U)  be  immune  on  Hulwef|uont  exposnre  to  the  Jnfeetiun  of 
measles  a  poseihility  of  the  occurrence  of  measles  without  niah  nnut  l>e 
ailiiiitti'd. 

.yfiiJiijjiiint  Forma. — Though  inea*le»,  if  uneompUcaled,  ia,  as  a  rule, 
benign,  it  may  he  a  ra^wt  devore  disease ;  owing  cither  to  tho  intenuty 
of  the  infection  or  to  the  cachi?ctie  or  unpmiecteii  condition  of  the  iinli- 
vidiial  attacked.  Several  forms  nf  Ttiali^rmnt  meaalejt  ar«'  met  with,  and 
are  to  be  distinguished  from  those  cases  which  Iiecome  ecvero  owiug 
Co  complication. 

lu  Ciwes  of  the  Tijfyhmd  type  x\ie.yv.  is  said  to  be  retrocoasion  of  tho 
eruption ;  that  is  to  say,  the  nish  either  does  put  come  out  well,  or  its 
i^volntion  i^  suddenly  8tnp|)ed.  iSimultimHniiHly  the  pulse  rises  to  180 
or  140,  the  rettpirHlintis  to  60  or  SO,  thi>  tpmpemturo  to  104*  or 
105"  F. ;  the  tongue  becomes  dry.  the  lips  cracked,  tho  skin  bmning, 
»nd  the  amount  of  nrifie  t^  much  diminished.  The  profound  uerTOUs 
UialurhancH  pMwent.  which  must  be  atiributed  to  toxreraiJi,  is  evidenced 
either  hv  extrpmo  deprwwion  imd  somnolence,  or  by  exritementr — Bf>vere 
convulsion*  in  children,  and  delirium  in  the  adult-  The  state  of 
excntemciit  may  jhiss  ofl"  as  rapidly  as  it  developed,  or  the  patient  may 
sink  into  a  cnmatose  state,  which  rapidly  ends  fatally.  Between  thiae 
two    extrenjBS  every  degree    of    »cverity    may    be    obiM^rved.     In    some 
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»Iiidemica,  eapecinJlr  in  schiioU  iind  harmfk^.  ■  K-criir  iri  which   the 

I  (Mtient,    8t  or  aljoui  the   time  of  iho  muliro.ik    ..i    the   nwh,    liecomes 

1  cyatuMml  imtl  sufTura  from  scwrc  (iyt<|>riii;a.     Coit^h  is  fi-oiiiK'iit,  nii<l  the 

expecNiniiinn,  if  pn'«cnu  is  frothy.     Th«re  iiro  at  first  no  phvaical  fti>;ii9 

l<j  »c<.»4int  (or  Uiis  tuiniilioii ;  lull  afU'r  a  (ow  hnum  line  niiu'i>ns  Mk'B 

kaM^lOTd  evarprhurt  iu  iho  cbcet,  and  Ihi.-  }itititMil  miu<miiili»  Li>  wh»l  in 

IcoanMify  «alt«d  capillary  bronchitis.     Thfae  cases  are  pfolmljjy  ('xamplcs 

I  ol  th?  MVvrMt  form  of  the  special  type  of  pneumonia  ilciicribed  l>y  Cortiil 

I  and    Rubes.      In    tho    niliilt   duath    niny   ha    vary   muhhn,   awl   <Iui>    tn 

I  lyncopr.      The  cniption  is  acnntr,  or  fitdM  at  the  on*L^t   ni   th«  dysjifia-a. 

I  T"  this  f»rm  thi'  tvmi  sajf^M-nlhr  iuv-  Nx-ii  applied.      In  Hoinc  cases,  pix*- 

f  •entin^  s^'binpUiniA  of  thy  typhoid  form,  the  riish  iuy*iiiiii*s  a  Jivicl  colour;  anil 

fc»?inorrhng«i,  more  or  Kv<a  exWiwivct,  tAke  phu-e  into  tho  skin.      FpistaxiH 

,  ind  hflt'taurrhage  from  tbv  month  and  Ijowl'Is  may  occiu'.     To  Ibiei  foim, 

L  rhifh  occnm  in  ca^hrctic  sithjc«t&  the  term  hirmarrkagic  mrasUs  proporly 

Hijk^^K     The  cxtruraply  severe  examples  '>f  thin  form  deKn-rilMMl  Ky  the 

■HWRHtvrs  na  *'lilaek  mi>aaN>H '*  an-  nuw  w\th\m  <h-  nev{'r  iiict,  \rilh : 

hxA   %»   ^'HpC^  olwi-rvcs,    "'One  i.i  almost  incIinc*^!   t.n  suspift    them  of 

having  mintaken  caHra  of  hi»-morrh.-igic  Hmu]l-|k>x  fur  thin  di^ieat^e." 

The  ifpRi  t*eirtulitr^  meiides  is  ap])liwl  to  aitai^kx  oiTiirriiijr  in  pci-sons 
vhfw  h«Ulh  hsA  iM^cn  enfcehlcd  hj-  a  recent  attack  of  typhoid  fevor  or 
djphthiTia,  or  l>y  tiihercdosis,  or  other  genfm.1  malady  producing 
rarh<"xia  In  siirh  pcnMrns  thp  diswiHH  may  nm  a  mild  courai*,  hut  nn 
lb'-  MthiT  IuuhI  it  may  Uc  of  nxicptiniuil  scvt'Hty.  TIir  pitHlrnmal 
tympUiRut  are  not  well  niarkwl ;  the  eruption  in  scanty  an<l  dtisky.  or 
purjiiiric ;  the  lemperatnre  is  high  and  cnntinuoiw ;  vomiting  and 
tdiarrbti^  are  commoD,  and  in  yonng  children  broncho- pneumonia 
^devnlopa. 

Map$r. — It  ha;8  sometimes  Wen  amertcil  that  relapsic  \n  of  common 
omirTfiK-*  ia  mcftslea,  Imt  it  scema  clear  that  ii  ti-ue  r«Up«e  Jb  a  very 
pf»r*  rvent.     Some  of  the  case*  rpioted  i\»  examples  of  relapae  are  really 
of  im'i{iilar  developmrnt   of  the   rash  ;  others  vf^t,  apparently, 
'•^tptm  an  enx>r  of  dia^o^ia — the  &v%X,  or  the  second  eruption  being  in 
nality  that  of  "  German  moMlu." 

T'fi'jfr'ilife. — The  ordinary  temp«ratme  curve   of  niea«Ie«   hhowB  a 

(■dnnblr  i^ummiu     The  te-ni|trmtm'e  rwcn  iiLpidly  at  the  omiL-l  of  the  pro- 

idromal  nvmptoms,  reaching  a  fii-«t  maximimi  of   lO'^"  to  101^  F.  mthin 

I  tb«  first  twvnty-four  hoUm;  for  the  rest  of  iho  prodromal  8t;ige  it  is  at 

|«  lnw«T  level,  with  evening  exaeerlwtiona  and  morning  rcmiMsiort-s.  nhich 

may  even  reach  the  normal.     The  lowtv-«t  point  is  touehed  on  th(^  mom- 

,  ing  of  tlio  second  or  thini  day.     The  tcirip«-ruliire  tht:n  mounts  until  the 

■pfMarancc  of  the  rash,  when  it  attains  its  second  ninxiniuin,  which  is 

Eromlly  higher   than  the  tiret^  and   may  hw  an   high   ;•«    10.^'  In    Iflfi"  F. 

It  iloTA  not  remain  long  at  the  maximum,  ami  usually  fulls  rapidly  ou  the 

third  ilay  of  the  rash,  reaching  the  normal  suuulard  probahly  on  the  mom- 

iDg  of  the  fourth  day.     The  fall  to  normal  m^y  bo  delayed  for  one  or  two 

dayi :  it  may  he  »o  rapid  na  to  cunatituie  a  true  on^i>s  which  may  he  occom- 


pMiied  by  profiue  sweating,  and  even  by  collapse.  In  other  owes  the 
fall  U  maoh  more  gnulital,  atul  may  eKt«n()  <iver  throe  or  four  cUy*  of 
gradual  d«»ceut.  The  curve  is  much  modified  if  the  patient  be  atroudy 
suffering  from  some  chmnic  febrile  disonipr,  or  hy  the  onset  of  complica- 
tiotis.  In  the  former  ca»h  it  itt  still  frpfjucntly  possible  to  detect  the 
double  maximum ;  in  the  latter  the  fall,  after  the  eruption  has  come  out, 
is  rcpliiced  by  an  elevaUttl  tempemture,  due  to  broncho-pnctunonia  or  to  ■ 
the  piirticuUr  inomplicjition  under  which  thn  patient  Ubmirft,  Sometimrt  ^ 
tho  rapid  rise  nt  the  onset  of  the  prodromnl  nymptoniR  cannot  be  de- 
tected, and  the  curve  mounts,  with  morning  rcmiasions,  to  a  single 
maxinuun  uii  the  fii-i*t  day  of  J.he  eruption. 

Pulsf. — The  pulee  iiicre(k'«w  in  I'apidity  from  the  onset  of  symptoms 
until  the  eruption  appears,  when,  in  nnccimplicar«d  caites,  it  Wgins  to 
fall.  In  uncomplicated  cjues  it  seldom  exceedx  1 20  m  children,  aud  ^0  tu 
adults. 

Complications.  —  Lur^ngitit. — Some  d<^re«  of  catairhal  laryngitis 
oi^IiU  perhaps,  to  tie  coruiduixil  rather  a«  a  symptom  than  a  compiii-Jitiou 
of  measles.  It  nsiudly  docrtaises  soon  after  the  rash  appears.  In  other 
Casw  the  ^lynipt^imH  tncreasv  iu  rteverity :  ^  uiee  and  e<»ti]£b  bt-cimie  Sr>t  huHrse 
and  thon  tuiiulosv,  aud  movements  of  or  pressure  on  the  liirynx  exeite  jiaiii. 
The  oxp«ctomtion  booomos  blood-stained.  Necnxis  of  the  cartilagea  may 
eti»ue,  or  uwluma  ^luttidis,  Hach  un  event  k  rare  ;  but  membranous 
liiryngiLis,  L's|Hieitilly  in  HL-hiii>U  mid  afivlums,  is  a  not  iMfre{jnent  and  rery 
falAl  eumplicatioii.  It  mny  come  on  either  during  the  eruptive  stage  or 
us  late  us  the  second  week.  In.  sume  c^ses  it  is  due  U»  true  Uiplitheria ; 
in  uthent,  perhajw  the  umjority,  to  infection  with  pyugenetic  ci>cci.  The 
s}-mptoms — which  need  not  IfC  described  hero — are  practically  identicutt ; 
but  it  may  Iw  ntwervi'd  that  the  membrane  jirmhicMl  by  pyt)g«iietic  cijrci  ts 
as  a  ndn  mnm  rlifflut'int  or  friable  than  that  pniducwl  by  true  diphtheria. 
The  false  niembriine  may  invadp  the  faucej*  .^nd  tx^nsiU.  The  onset  of 
aymptomH  i.t  commtmly  more  imtirliuibi  than  in  primary  diphtheria; 
attaclct  of  dynpno-a  are  lesA  frotjiient,  and  there  is  Iosa  warning  of  the 
approach  of  asphyxia.  The  results  of  tincbeotomy  are  extremely  Wl, 
and  even  when  xonie  temponiry  impmvement  Uike»  pla<'e  the  wound 
itjielf  is  very  apt  Ui  biicoine  the  starting-point  of  |)hlegitinni>U)t  inf1iinima> 
tion. 

Uronehifd  cMiarrh,  bo  it  more  or  less,  mtist  bi?  considorod  one 
of  the  ordiuarj"  symptoms  of  measles ;  hut  the  Mmalter  bi-oiicbi  and  the 
pulmomLry  tissuo  are  liable  to  become  involved  at  any  stage  of  the 
di.^eii.ie.  Ueference  ha.s  already  bct-n  mafle  to  those  acute  caaea,  called 
Kull'ocativc,  lu  which  the  lungs  become  iiivulved  in  the  prodrimial  stiige  : 
but,  short  of  these,  casea  occur  to  which  the  term  "congestion  of  the 
bmgs"  is  commonly  applii^rl.  The  rcj*pinition  is  huiried,  there  is  slight 
cyanosis,  the  pulso  is  rapid  and  soft,  and  everywhere  over  the  chest  small 
moist  crepitjitions  are  heard ;  the  breath  -  sounds,,  however,  are  not 
bronchial,  there  is  no  Inic  fine  crppiution,  and  rr^sonance  is*  not  deficient. 
The  cases  resemble  "capillary  bronchitis,"  but  diflcr  from  it,  inasmuch  as 
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all  the  sj-mpuinw  awi  physical  M^vi  iJiinimHh  rapidly  at  tbo  time  the  mMi 
ftppe»n  ur  ^x>ii  ufu-ru-ardD.  In  a  feu'  ca^es  only  does  pneiuutmUi  a{ipeai-. 
Id  a  snutll  nurolier  the  Hytniil^ims  dmcriljod  persist  Chroughum  the 
IU|P>  of  cruptinii,  iukI  until  the  porioH  when  convaV>s(>eii<v  oti^ht  t«> 
begin.  Sitch  ati  vcvurrence  U  vury  su^e^tive  of  the  Ughliiig  up  of  tubei*- 
ralosiiL 

Srtmicho-pitnniuMia,  the  moAt  fatal  rnnipHcAtinn  of  meaale^  fii-st  h^ 
«omn  evident  *&  a.  rule  dunii^'  tlie  emptire  stage.  It  may  begi»  nboiil 
(li*  tinu>  when  the  eniption  ivmetf  out,  or  even  oarlier ;  or  its  onset  may 
U  dofvrrwd  until  it  is  hoped  that  conva[e«cence  iti  about  to  commence. 
rfan  siyniptoma  do  not  difler  from  tbo»e  of-prinutry  broncho-prieuinoniu ; 
bill  it  *boidd  f»e  borne  in  mind  that  in  a  child  suiTt-rin^  from  meaalM  the 
Wioit  ix  morv  apt  to  be  progratMlve.  ThiR  ))ntu(-luvpi)eunii>iiia  \n  to  li« 
•itnbulod  to  a  eocondary  infection.  The  cnt.'irrh  dt'luiTnineil  by  the 
ry  iuffwrUon  of  mca^Iva  ap|>ears  to  favour  tbi;  grnw-ih  of  oprtain  |>»i.hi»- 
ganelic  nr^jmictuii,  cbivf  umoog  which  are  the  pneunioc(K'cu«,  ihu  strepto- 
eocnu  pyogenes,  and  the  staphylococcus  pyogericis  nuruua.  All  of  thniw 
Diicn>}M'<i  may  Iw  found  in  thi^  »ecre(ir)ii>t  of  tho  tiioutli,  noae.  iturl  largor 
brunchi,  even  in  health  ;  but  ihey  aix*  more  frequently  pivsent  in  children 
from  mt^ulos.  The  sotuilk-d  sulwicute  or  chmuic  pnenmnnia  of 
tss  whkb  come«  on  tw  the  eiiiption  subsides,  or  Uti-r  when  convales- 
c«nc«i  appears  to  have  begun,  i«  almost  inrariidily  a  tuberculous  process ; 
thare  t*  irrcgnlai-  pyrexia  with  evening  exiu^erbntions,  persistent  cough, 
■nd  tiglM  nf  IiwaliiKil  puvuiuonia  which  do  not  cleiir  away. 

SViimi/i/r^. — Sonw  catarrh  of  the  niucouit  nn'mbmnc  of  the  mnuth  is 
ao  almtut  invariable  accDiiiitniiinit-nt  of  mea:4les.  It  comes  on  during 
Ihe  pr>xiri>uial  staj;e,  and  jwiwes  away  with  the  emption.  It  in  of  impoi-t- 
aoce,  chiefly,  because  it  pa-\<«  the  way  for  nceondary  infeetionii ;  the  mucous 
OMnbrane  bevominf;  the  iMrat  of  diphtheria,  ulcuritiun,  ur  nphtlui-. 
t^rerative  stomatiLtH  attac^liB  {Ki.nictdarly  the  isutcuK  between  the  lips  and 
Ihc  jj^uniA  ;  Imt  it  may  bo  met  with  on  the  cheeks  op|)oi«ite  the  tntwris  uf 
ibe  t«etli.  &naU,  ruiin>b?<l  wbitv  patchwt  first  fnnn,  and  the  iifuruMed 
e|»tkeliiim  bvcomea  detac-liHi.  leaving  an  ulier.  Tlie  dcsinu-liDn  of 
tunip  may  pilt'nd,  and  by  confln«'ncc  form  large  ebrngated  nleLrs  with 
■iMTp  edges  and  a  purulent  or  sloughy  surface ;  they  may  extend  to 
lihe  OOter  IxmJer  of  the  lipn,  an<l  are  then  very  liable  to  enuKti  piilnfnl 
cmdu  and  to  bleed.  The  .staiihyliM^oceux  aui-t^UK  bus  bii-ii  found  in 
mcb  caaes  in  almost  pure  culture.  The  ukHTationii  tend  to  Inxd  oh  llie 
tf-ver  subaiilca,  ami  are  chiefly  nf  iniportancn  beraune  the  |wiri  they  pni- 
ductf  tends  to  make  the  chib)  refuse  bnirl.  If  neglecti?<l,  hotvever,  they 
may  pprsiiit  in  a  chronic  or  Rubtictite  form  For  weokR  oi'  months. 

[lutrrKati. — I^>i«*en*'s«  of  the  bowels  during  the  prndrnmal  stage  is  the 

nd«,  ami  diarrhosa  of  foul,  glairy  or  watery  stools  may  Iw  troublesome 

•iKiut    the    time    the    eniption    apjiearH.       Orcjifiioraally   the  dian-hiwi  is 

iuU0,  mikI  the  child  [taii.'iea  into  a  condition  of  colla(»e ;  in  nuch 

ih  is  ill  develope<i  or  fades,  luid  the  cast'  may  be  mistaken 

*iuiimer  diarrhcesi.     Diairhoea  of  a  dviienterie  uhanietcr,  due 
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■pparontly  to  diflfiiae  catarrha!  w>litis,  sometime  occiira,  and  is  verr  apt ' 
Ui  (.'uutiiiue  a«  a  chrrmic  mnrlitioii  for  weekit  or  months. 

I'aintis. — InHaniiniitioH  of  the  vulva  with  nmco-punilent  discharge  is 
n  frequent  coinjiliiiitii  1(1  of  mwwlojt,  .iikI  miiy  persist  for  weolis  (ir  niontlisi 
e.s[>eciull_y  in  stmmou^  chililrcii.  Tho  tuHauinatiau  may  go  on  to  iiU'eru- 
tion,  Jitt*mcliHt  hy  much  pitin  and  swelling  of  the  parts,  and  aniartiiig  nn 
micturition.  Occasionally  tlie  process  Iwcoiucs  exceedingly  acut«,  imd 
Iwuls  lo  brawny  induration,  and  hwu  to  garigi-erie  (iiomii), 

Oliti.-'. — Eiutochiiiu  intlfinimacioii  is  a  common  complicatioTt,  and  ii 
pnrtii'ularly  apt  t<»  iwcur  in  the  snlijfcts  of  chivuic  granular  piwtryngitis 
»nd  iiilctioid  vi:gf(Htii)nti.  Clot^ure  of  the  iuIn;  nuiy  li{?  nnufikt]  by  dvuf- 
nejis  and  tinnitus ;  hut  in  other  cases  the  syniploius  are  laWnt,  ami  the 
only  indi«atiou8  timt  tlie  inll<HU)iiiiilimi  h;u(  rt-Jicliwl  tht-  middle  esir  ai* 
sonui  inecoiwe  of  restlessneae,  grinding  of  tlie  teeth,  aiiddtu  criiai.  and 
porhups  deliritira.  These  .sirmptoms,  which  are  commonly  nttendM  hy 
a  «liiir|>  risL'  of  tciupenilutv,  sluiuld  Iwul  to  h  wirpfiil  exaiuiuatiim  of 
the  ear.  ['iHit-ture  of  the  tyniimrnmi  may  giv«  immediate  relief.  If 
untreated,  eonvuUioiiJi  may  uiwuo,  or  Uie  chihl  truiy  sink  into  a,  stata 
of  torpor  fnini  which  it  hcconuii!  (|uiekly  amused  hb  a  piinilunt  di«- 
chiirgc  from  the  ear  indicate  that  the  tym|mrium  has  niptwred  spon- 
tanenualy.  Itc-fiH-e  thin  hap|H.>nH,  however,  the  maxtoid  cells  may  have 
hecimie  iiifi*etwl.  or  menin^lti^f  or  rhrumtHwis  have  hren  pnKluewI.  'Vho 
diwharj^c  is  f<iul  and  very  irritJLting,  so  that,  uldeiiH  s|K-cial  precautions 
be  t«.kon,  excoriation  of  the  extt-rnal  jiuricK'  rapidly  fullows, 

t'onjiimlivttiii.^-The  conjunetiviil  catJirr):  cunKtjmtly  ohsiirved  in  th« 
aculfl  Btftge  of  measles  may  be  very  intense,  cauning  great  swelling  i>f 
the  liiU,  and  giving  origin  to  a  copious  sero-purulent  discharge.  This 
condition  is  nliKervitd  inoHt  often  in  ^4lnlmmla  ehitdron,  and  iu  them 
phlyctenular  ulceration  or  diffuw  keratitis  may  occur.  Occasionally  the 
glolM!  in  dcKLniyisi  hy  suppmraliort  and  niptuie. 

(iaiifireM,  Xomn. — In  caeheetio  chtldnin  infinninmtion  of  some  one 
of  the  mucous  surfaces  so  commonly  involved  in  nieanleji  m-iy  take  on  » 
peeidiar  spreading  and  Jntenso  character.  'I'hia  .niM-ious  comiilicatioii 
commonly  nrifics  after  the  ftulisidence  of  the  eniption,  and  may  with 
gi-eiit  rapidity  ]iro(:luce  extensive  gangrene  and  ploughing.  This  may 
(X!cnr  in  the  mouth  or  vulva  (iiomH,  litie  "  niscjifleHof  the  Mouth,"  vol.  iii.), 
throat,  larynx,  or  ear.  It  appeara  to  be  due  to  a  aecondaiy  infi-ction, 
and  in  apparently  very  much  lens  common  since  the  hygienic  conditioa 
of  luispitala,  achools,  and  the  dwellings  of  the  poor  has  been  improved, 

/,V«('f  Di.*mff.  —  Albuminuria  is  occasionally  obsterved,  chiefly  in 
ailultc,  about  the  time  of  the  on.set  of  the.  rash,  'wnth  whieh  it  com- 
monly diftappears.  It  is  believed  to  be  due  to  a  temjmniry  congertirm, 
.ind  nephnti.*  is  nndoubtedly  a  ver^'  rare  complication  of  meiL»lc8. 
Chronic  albtiminuria,  with  anasiu-ca,  has  li«e.Q  described  aa  a  late  sequel 
of  mea.ilc.1,  hut.  to  say  the  leaat,  the  connection  is  not  well  established. 

Scrolls  Effimcns. — AsciteR,  due  Rpjxarently  to  8ul>aciite  simple  pcri- 
tonitia,  occasionally  occutB  as  a  late  complication  of  tne^asle^.      It  appears 
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to  Imto  tiofm  cbiully  uluwrxed  in  j^rtn.  7'h(3  fltvd  is  ovt'iiliudlT 
•baorbed.  but  may  rvmain  fur  Kversl  weeks  in  sufficioiit  qtiaiujty  to 
Muae  ootundvniiilc  (list4>tiBiun  of  tlx;  niKlomeii.  Aiuisjirca  in  fltimr:tiin)>^ 
ntwrvrd.  cvrn  llioujjh  the  tirino  remains  free  from  alt'Umiu.  lu  cuiwe 
u  iiiit  vxpUiiii'd. 

i^ff^K^umc  «/  Iht  Heart. — In  n  few  instancf^  fiidoctti-ditis  hits  Iiwii 
duriiig  tncaAlc«,  kikI  peiicarditis  atill  mon^  rarnly.  It  i»  prohaljle 
dull  the  Utter,  if  not  the  former  aUi),  tany  be  secondary  lo  limiii^fao- 
pnrumiiniii. 

The  iitimher  nf  cn»i>a  tii  which  any  pemmn^nt  rlittoiTldr  ot  thu  nervous 
H'Blcm  is  pn-ituced  hy  measles  is  sniiil].  In  ftpite  of  tho  ciiorniDus  iiiim- 
l«-r  ut  rtiililrvn  wb«i  n^-ovor  Hninuilly  (nun  riu'jislfs,  instjuicoa  of  nervnua 
■iiMittitT*  liming  ill  cnimuctioii  with  the  iliy«'i«e  are  rare. 

Mental  IHttTrder. — A  few  cases  art;  im  record  in  which  thti  ptitjprit, 
*her  the  fever,  rcmjiinr-rl  in  a  <liill.  apathftic  utatw.  In  ttnw^  llicre  is 
«onpl«l«  dcmvutia,  from  which  recovery  may  take  place  sudduiily,  rt&  in  a 
«BB  nioopded  hy  CaMnn. 

dutfta. — itciialrs  is  not  jicnrmll)'  rocognised  aa  one  of  ihp  common 
«]tocvdi*nts  of  chorea;  Imt  among  the  13'JcuseJiof  cborcti  analyiwd  l>y 
l*r.  S(**[ihen  Mackenzie,  for  the  Collective  InvoHtigalion  Commitloe, 
th<T»  were  thirty-two  in  which  tneatdes  wm  thti  sole  Antecedetil  iUneas ; 
■ud  ill  seTeoteeu  others  measles,  asscieiatod  with  aiiEc-uiio,  waa  the  moIc 
'■■  "It  illn«>38.  On  tho  other  hand,  measles  coming  on  during  chon^a 
''   )«tad»  to  ihr  diiiiiiititiuii  uf  tht«  nuivenientv, 

Triunf/. — In  yonng  children,  especially  in  those  who  hiivo  coiivid- 
iotix  at  the  otiii«t,  teiiiny  mny  be  obaened  during  the  disease,  and  may 

isl  for  Moine  time  aflei-vranls. 

flfmipU'jiit^~~ln  120  case*  of  hemiplegin  in  children  Cteler  found 
loar  aft«rr  meaj(lc«  ;  in  eighty  ca*ei*  CJnwer*  fuund  seven  aflL-r  meaeius. 
The  homiplrgia  may  eorae  on  during  the  height  of  the  di&i'aiie.  or  dinin^i; 
nnUedCtrnoo.      In  mo«t  of  the  recorded  ciise«i  it  hiis  Ueen  Hrst  notiLcrl 

r  a  fit  or  a  ttoricK  uf  lit« ;  and  in  »unie  instanceK  the  H[>:4>inii)dic 
aflictiun  has  beun  limited  to  the  side  suhse\{uently  fuund  lu  lie  pm-u- 
lyied.  An  U  tho  case  with  hemiplegia  cfimiug  on  during  other  M*ut« 
'BCtaoiu  diaeawtf.  aphasia  exist*  in  a  very  coUrii<lerHl*le  propoitiun  uf 
The  ocwirrenco  of  hemi|plegia  liuring  the  acut*  nui^v  a]>]icai-a 
1(1  iidd    to  thf!   gmvtiy   of  tho   prugiiosis.      If  the  juitient  leLiufi  fmm 

attack  "f  rawisle*  verj-  great   impnivement   may   tiike   phiue   in   tb« 

lyaia,  though,  ap]iun^nlly,  not  eoraphae  i-ncnvery.  S^hwartK  has 
]«d  &  case  of  aplKiKia  nnd  paralyniK  of  the  cxteiiHors  of  the 
1ip|)nr  vxtremity  in  wbii'b  both  the  [hiwit  of  njieei^h  and  the  niuvc- 
ment  of  tho  arm  wcr«  completely  regained.  In  the  majority  of  case* 
iif  bemiptrgia  the  paralysin  p<?r?iata,  and  l>ecomes  in  time  asMiciated 
with  amMt  of  drvelitpment.  of  one  or  both  liuil>K,  rigidity,  uud  exag- 
PmbIlhI  dei!p  n-flt'xcs.  The  patholiigj-  of  these  cases  U  not  very  clear; 
tkry  bav«  b«en  attributed  to  encephalitis  followod  by  sclerosis,  or  to 
localised  meiUDgitia. 
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Musnilar  Airrtphy. —  A  few-  i;ti.'s  of  IJmil^d  mnsciilar  ntrophy,  riy 
senibljiig  infantile  paralysis,  art'  «jii  rt'cottj  aa  a  8t.'qiK'l  of  nieiuileji.  ITicy 
are  so  few  thai  were  it  not  for  the  fact  that  isimilnr  legions  occiir  aft«r 
other  ncutc  8|>efttic  cUsfwiaea,  the  relation  might  he  regarrfed  as  one 
of  meru  coincidence.  Their  pathology  is  very  obscure ;  I>r.  Onuorod, 
who  has  re^orclpd  a  Beiiea  of  wietw  in  one  family,  rejeeta  (ho  theory 
thjit  ihcy  Rre  Hue  to  acute  nnterior  poliomyelitii*,  atid  appf«r»  <li)ip08od  to 
aiiKUciat'e  them  with  the  progreMivo  innsciilar  atrophy  of  youth. 

"  AsffruUnti  I'ar^h/fis." — A  rure  com ])Ii cation  of  mcaslea  ia  a  form 
of  pai-alysin  wliich  clusply  re«euililc«  in  its  clinioil  fvHturvtt  thjit  «biwrv«i 
after  diphtheriii.  The  stupieion  that  the  paralysis  is  rejilly  secondary  to 
Int«nt  diphtheria  may  perhaps  hare  led  to  some  of  tho  cases  nol 
hi-iiig  recorded.  Biu-thei!  ant)  Sanii^  mention  eight  cm^va  in  which 
tht'iM  could  ha  no  siLspieion  of  diphiheriu.  Tho  syitiptonis  in  these 
cases  were  those  of  paresis  nitlii^r  than  paralysis  of  the  soft  pal»t«, 
the  phiu-yiix,  the  tonigiie.  and  of  the  muscles  of  the  ueck;  in  fuur 
ca8c«  they  H])|>enrcd  during  the  earliest  days  of  the  disease,  and  in  the 
four  others  three  weelts  after.  All  the  patients  recovered  in  from  three  to 
twenty  days.  On  the  other  hand,  cases  of  this  nature  may  terminate  in 
death.  The  tuialogy  of  diphtheria,  taken  together  with  the  cumplcta 
recovery  which  appears  tf>  he  the  rule,  lends  onpport  to  the  theory  that 
the  lesion  in  these  ciLses  is  multiple  iTouritis.  Paraplegia  uppeAra 
occasionally  during  moaslea  :  the  reflexes  are  lost  rapidly,  the  electrical  ^ 
reactions  of  the  muscles  are  much  modified,  the  patient  complain*  ol  fl 
fonnieation  and  cramps,  and  there  may  bo  I'ctcntion  of  urino  and  incon- 
tinence  of  fiere*  Ke^'nvery  in  from  one  to  six  we^ks  is  the  rule ;  but 
d«ath  h;i8  lieen  brought  aliont  by  rei^piralory  j».imly*is,  due  a|)|«Lreutly 
to  pfil^^y  of  the  rliaphmgm.  Lop  attributes  these  cases  to  lesjou  of  the 
cord  due  to  t<;i.x«?mia. 

itmemiruU'^d  Mtfiiilis. — Dii«ciniiuvtcd  myelitis  nmy  arisu  during  the 
coui*8e  of  mcjislcJ!.  This  ia  pi-ovod  conclusively  by  hr.  Biirlow's  caao,  in 
which  death  «)Ccun-od  during  the  acute  utage,  and  a  pust-mortum  i>xuniiiia- 
tii>n  wiis  matle,  In  thiH  cilsu  the  nervous  com  plication  caiuo  on  during 
the  early  stage  of  the  cxiirithcm,  anfl  such  would  a])pL'ar  to  bo  tho  rule, 
ll  is  ill  the  highest  dt-grpc  prubublu  that  the  prinwry  li-«iou  was  dit»semi- 
nated  niyclilis  in  cerlnin  other  patients  who  pr^isenteil,  duriiig  th»  acuta 
stage  of  measles,  marked  disturbance  of  the  nervous  system  chartiotcriMKl 
by  stupor,  wirle^pi-ea'l  musculivr  ptindysis,  and  Ioks  of  cuntral  over  the 
spliirbct^irs ;  and  who,  after  rccoveiy  from  tho  acute  illness,  reniaimKl  per- 
manently atfected  by  symptoms  resembling  disseminated  sclerosis.  In  ona 
caac  which  I  have  reconlcd,  in  l\w  Mrfi(</-i.^iirurfiic(i[  Tnui'">rfi'ituf  (ii*).  thn 
child  was  seized  with  convulsions  on  the  fourth  day  of  on  ordinary  attack 
of  ineaKles  ;  four  weeks  later  she  wtw  in  a  condition  of  helwtiidi.-,  \itul  some 
dillieulty  in  swallowing:,  and  wus  uiudile  to  sit  up,  lh<nigh  she  could 
move  her  limbs  feebly.  Improvement  took  place  ver^-  slowly,  and,  aa 
she  regainetl  [jower,  inco-oiTlination  was  a  marked  symptom,  along 
with  coarse  trcmur  on  movement.      I^tcr,  trruior  aggmvaL(;il  by  inten- 
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ion  va>  present  in  all  th«  limbn,  and  in^-olved  the  h«ad ;  tfao  deep 
rxe«  were  exaggemted.  Speech  was  sylkbic.  Evonluulty  all  ibo 
[•^'Btputnii  iroprovwl  very  mm^h ;  hut  at  twelve  years  of  Bgo  she  wtw 
[Wekwarri  in  int»'IIi>p'nce,  «low  of  spwch,  tltimay  in  mnvemetit,  ;trid  there 
me  rigidity  of  the  muscles  of  the  limbs  and  oxa^gorutiou  of  the 
tbap  rettexQft.  It  wvxas  highly  prnWhle  thia  the  dit^s^minntcd  myelitis 
is  doe  u>  K  apecific  tnxieintn ;  and  this  view  id  continued  Tiy  the  fact  that 
Um?  changes  IoiukI  in  the  cord  in  Barlow's  case  were  clearly  ^Rsciitar  in 
origin. 

■MSles  and  Pregmanoy. — A  iwegrLuiit  woman  is  rarely  altui-ktHl 
hr  moulcs,  but  it  does  not  appear  thul  prc-j^iiancy  confers  niiy  im- 
nnnitT.  Abortion  or  preniatnro  delivery  is  apt  to  occiir  either  during 
the  oniptive  «tag«  or  at  the  oni!«t  of  the  prodrunial  Kyniptomtt.  Severe 
harmnrrbage  may  occur  after  delivery.  Mesisles  very  iitrely  occura  in  the 
lying-in  period  aft4.'r  duliviiry.  ITie  pnt^nuttis  of  nieAHle^  in  a  pregnant 
mnnui  ia  good.  The  chief  diLiigerx  &rv — (i.)  that  broach o-pciL-uniioiua,  if 
tt  oerar  and  tbc  iitcm^  Iw  not  emptied,  may  canse  great  embarrai^smont 
of  th«  rMpiraClon  ;  (ii.)  thut,  a»  the  symteniic  infi^ctio[i  of  iucti:!ili.'«  appt^ani 
to  dispmo  tit  septic  pruccsecB,  the  [iutient<i  may  be  lullicr  muie 
liable  to  puerperal  sopticwmio.  On  the  whole  it  ia  deairablo  to  advise  a 
prrgnant  woman  who  has  not  alreudy  suffered  from  measles  to  avoid 
ntDtort  with  inflected  jx-rsonit. 

Dla^osls. — A  wi-U-niiirkt-d  La»c  af  itipaslea  ojin  hardly  ho  miHtaken  for 
uirtiiing  Aw.  Mild  cases  nuiy  l»!  diilicult  tn  distinguish  fn^m  (•i-rnian 
moudea  {ritif  p.  1 1  7),  The  fine  n^l  niah  whirh  sftmetimca  jtreei-di's  the  inie 
eniption,  owing  to  it«  rcBcmblancc  lo  the  nish  of  scarlet  fever,  may  clause 
iome  hi^sitation.  The  history  of  exposure  to  infection  (if  it  can  be  obtained), 
ihr  pn-artio!  of  eoryxa  and  photophobia,  and  the  milder  degrcfi  of  thmat 
allrction,  will  prolwbly  lead  t«*  h  correct  diagnosis  ;  but  in  dmibtful  tases 
it  t«  wiiM*r  to  stiBpeiHl  jiitlj^icnt,  and  to  iHotati>  tbi?  rju<e  an  thiitigh  it  were 
•nrk't  f^viT.  A  disf^rpte  omptinn,  esp<wi«lly  if,  a,i  ia  aomptimra  thi^  *-asf^ 
tlufv  bo  complaint  of  p»in  in  (be  bnck,  may  cause  the  case  to  re!>cmble 
rariokrir] ;  though  the  converse  mi^ilake  huH  prolia})ly  been  more  ofton 
made.  If  the  oharacter  of  tb«  eruption  \>e  iini.  fonclusive,  reliiiiice  mnst 
be  pkeed  mainly  on  the  history  an<l  ihe  sympt^rms  of  catanb.  Acute, 
wideaprcAiI  dermalilift  ("acute  eczpnm")  mrty  pre>ient  vonRidemMe 
WMUiblanc   to    tiiruAloH,  .and   herein   niititakett    hn^e  bt<  n    in:ti]<'  <'\  i-n  by 

Iezpericnci'd  pb\Tiic)itns.  Careful  examinnlion  of  till  ihe  cireiim seances 
dI  the  cMH  will  generaHy  prevent  ermr:  on  clase  examination  the  raah 
will  \m  vten  to  diFTer  fi'oni  that  of  measles,  and  as  a  rule  areax  will  be 
foimd,  most  likely  about  the  neck  or  behind  the  ears,  wberi'  ihe  surfaco 
h-We<rjjing  or  covered  by  tbin  cnists ;  then-  will  probably  be  no  coryza 
W  photophobia,  and  the  temperature  will  imt  be  so  higb  an  would  attend 
M  exlrnsivc  an  cniption  were  it  that  of  measles,  The  uidy  safn  uounie 
in  all  doubtful  caiu^  is  lo  decline  tti  give  a  [Hwitive  npininn  on  the  first 
ooeision  of  seeing  the  patient.  As  a  rule  a  few  hours'  delay  will  make  a 
dHifiiHi  pouible. 


lis        ^^^^        sYsresf  OF  i^EPicma        ^^^^^^^^^^ 

The  praphylaxis  of  measles  pruenU  spediU  difficulties  owing  to  its 
extreme  inft'ctioufitiefiB  binftn-e  the  symptonu  an-  characleristif.  iVnsoiml 
intercourse,  e^pocially  in  itchonlA,  i.i  th<^  main  fnctor  in  diMcminutin^  tho  ^1 
disease.  Korosi  givw  sUttistivM  fixim  Bmlrt  -  Pe»th  whit.'h  show  »  H 
remiLrlvjiiile  iliminiiuori  in  the  niimher  of  caws  of  mwisli-H  dtiHtig  iht- 
thri'ie  months  u-hicli  inclndi^  t.he  aiitnmn  holidity  ;  and  a  rapid  increase 
commencing  about  a  month  after  tbe  »cho<.>U  resume. 

It  is  only,  therefore,  by  dmliiij:  with  the  otu'Iy  rawee  that  the  Bpread 
of  an  e|>iilei))ic  in  a  AiiHce|>ti1)1i>  piipulHtioii  c»ii  I"'  f-ontfolled.  The  »light 
importrnioe  which  the  public  xn  diaposetl  to  attJich  to  measles  creates  it  great 
difticTiIty.  Much  difference  of  fijmiiim  as  to  tlie  value  of  fonipuloory 
itotilication  exiKl^  among  medical  oHicera  of  health.  It  iaar^ied  that  the 
fact  that  many  cii£e.t  aru  never  aeeii  by  mwlical  men  must  greatly  dimiuifih 
the  gooff  re.'flilts  t«  be  expected  from  notitieiilinn ;  and,  further,  that,  the  want 
of  me-uii8  \.\*  iMilatc;  ]))iLiuutt«,  and  Lo  keep  under  ol>8ervatton  (•iii^ceptible 
cliiliiren  whu  hfivL-.  been  expoHotl  lo  Jiifeclion,  niUi^t  prevent  the  appliea- 
lion  of  any  elTectiul  niriwnritt  liv  n  public  hertlth  autbority.  On  the 
other  band,  the  receipt  of  notiliuatiorift  \vould  l>c  the  best  guide  to  a 
pul)lic  hcAlth  atuhority  iu  deciding  whether  infant  schooU  should  be 
cIowh].  In  fiice  i>f  a  conimeni-ijiii  epidemic  such  a  sl^-p  M-eniii  cer- 
laiiJy  desimbte ;  not  only  liecaiue  infant  liebools  may  be  aftsiuued  to 
contjiiii  a  large  piiiportioii  of  su!*ceplible  childivn,  but  alao  lieeauste  the. 
myi'talily  in  the  early  yej^r»  of  )ife  \^  nincli  liiyher  than  KUiong  elder 
children.  Further,  mrly  knovrledgc  of  aji  epidemic  will  enable  public 
hiialth  niithuritics  to  give  parontK  good  advice,  t^o  which  it  is  possible 
that  they  may  after  a  time  Iw  disjjosed  tu  give  ear;  and  uUo  to  supply 
achool  authorities  with  the  namen  of  }iuuin»  nr  ItKulilies  in  which  casM 
have  occurred,  *o  that  chiMren  from  these  p!ace«  should  bo  excluded  from 
the  Hchoi>U.  ('iHii[iiil»iniy  iiotiticHlioti,  it  niUHt  bu  eoufetiHcd,  has  not 
hithcrU*  iu'en  a  very  snrctvwful  means  of  chtK-king  epidtsmica  of  meftslea ; 
but  this  failure  may  in  ];»rt,  at  leant,  Ix*  attributed  to  the  fact  that  it  has 
never  yet  been  enfon'ii'd  over  an  ai-ea  hufticieiilly  uxteiuiivii.  It  is  of  littlo 
1180  to  apply  the  Infectious  Disfcoai!  Notification  Act  in  a  town  if  it  bo 
not  also  oiiforccfl  in  the  subiirbi.  Further,  if  the  hvnV  remult*  are  to  I»w 
iibtiiined,  it  will  be  ncce^^-utry  to  iiiHiHt  upmi  the  pnivt^inng  of  the  Act 
rui|uiring  iiotiAcatinn  by  hou-HL-holdoi-s,  which  hitherto  have  been  very 
genentUy  a  dead  letter. 

Treatment. —  77te.  jtrrvenlina  o/  fvmptifxititms  in  the  moat  im|Mii-tjint  |»rb 
of  treatment.  Its  two  main  ib^ments  are  eleaiitine^s  and  ventilation ; 
but  it  ui  a'lvisable  to  keep  the  child  in  bod  from  the  onset  uf  symptoms 
until  de.'wpiamation  ia  over ;  or,  if  this  bo  not  noticeable,  for  a  week  nr  ten 
days  alu'jk'elber.  The  dangirr  of  exiKwiine  to  euld  h««  been  greiitly 
exa^^gemted.  Vien>nlt  reeommencU  that  on  wann,  sunny,  etill  ilays 
the  child  aboiUd  bo  rollwl  out  of  doors  in  its  hc.t\  ;  care  being  taken  to  ^ 
guard  the  eyes  from  light.  Great  vai-iations  in  thu  ttim])eratun;  of  tbfl  fl 
room  or  ex[MK4urfi  to  din^et  dmught  should  be  avfjided.  In  eolil  weather 
the  Icmpt^rnture  of  the  itxun  ithnidd  be  kept  at  about  G6^  F,.  and  thu 
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fcir,  if  nexeanwry.  raoisU-nM  artificially  ''.v  the  sloaim  from  u.  Uniling  kettle, 
ar  tn*  ei'afiiiraUuii  frunt  an  upcli  dinb  ovur  a  ttjiinL  liuii]i.  Hm  xmv  of  ii 
ctaun  9pnir  presoula  thu  wlvanUjite  that  wmo  aromatic  disinfiMirtATit  may 
ho  wJ<)v<l  fruin  time  U>  time  l-o  the  wator,  which  «ill  at  leuat  hnvu  tlie 
vllftct  uf  currwuit;^  tl)c  iMftiliJir  acntl,  mitsty  (Hlour  ^i.'iiiT:tlIy  milict^ 
»1i1p  in  »  niom  in  which  a  case  of  nn-iislfs  i«  lueinj;  nuraM.  Tn  a 
privMl*.'  liniuv  it  ia  a  g*xnl  jiliUi  ti>  uoe  tun  iMljuiiiinj;  jooms — th<;  <jiio  hv 
ck)' aji<l  tliL'  othvr  hy  ■it;^hl;  each  room  wbilu  mil  in  iis^ti  tihitiiM  lie 
rtAkth-fl.  duftt^x]  with  A  damp  i-Ioth,  and  ihurou^hly  veiililatL-d.  Dii-it  and 
inictkv  fthiiiiJd  lie  ut'uidvd,  as  thuy  tviid  to  incrvomj  thu  irritation  ai  the 
miu'niifi  nifni'mmA.  Drynn-w  of  tho  iiir  nut  only  iiiLTt-siaiw  ilii.t  irritiLtion, 
tmt  aUi)  favours  thr  di^i^mi nation  of  diut  and  mirrulioi;.  Tbc  lit'om-ho- 
pnoumonirt  is  undoulitf^Uy  C'-'iuiiiunk-alik' ;  ;itid  it  ie  iitidi-siriiMo  t^j  nurse 
11  child  sufTi-rinji  (mm  this  L'om|»Iicali(ui  in  tin.-  smuu"  room  with  ot)i(>)-s,  i>r 
to  eta|}loy  th«  same  drinking  utvnsiU.  Tlie  uinduWH  of  the  room 
flhoulil  b«  shaded  liy  <lay  suflidvntly  Ut  n-li<;vc  the  photopliolibi  —  t4)i) 
d*rk  H  room  not  only  has  u  deptvusin^j  clTfct  upon  th«  [wticnt,  but 
pnvpDts  accnmt**  olisnrvation  of  liia  condition. 

Sinm  the  micn>)M?s  iLsei*eiat^'d  with  liiMiiL-Vi'(> pneumonia  arn  found  to 
\f  prrsfnt  in  the  month  in  more  than  half  the  eoaes  of  m«wlcs,  the  imp 
i4  antidvptic  moutb-wastic>«  is  indivuttrd,  and  the  pitictiou  ;ippoai'8  lu  have 
iKy'ii  attended  by  good  rtwu]t«.  For  thia  pnqHMLi  a  Holiiliuii  uf  lioric  acid 
to  2  per  cont)  li  suitable,  and  ila  um  is  nut  un^^Htcful  to  a  patient  oltl 
h  to  employ  it.  In  infHiit«  the  solution  must  be  used  with  a  epmy  or 
•ynn<;«,  and,  in  f>pidpmii.-«i  in  which  a  Apcciul  lialiitiiy  U>  ulcTniti^  v  Rtttmrititis 
iir  |«  ilipLthoria  is  nutici-*!,  the  cmployniL-nt  uf  antisfptic  mouth-tvasheM 
•biitild  be  considered  obligiilory.  Further,  all  precautions  designed  to 
prrVfToL  •econdarj-  infoctiona  of  the  respiratory  system  should  be  oarrit^ 
out  irith  particular  care  in  children  who  by  reason  of  their  tender  ago 
(MX  months  to  six  years),  or  Itccause  they  are  the  nubjects  of  ricketa  or 
tn1iprruIo«u,  are  specially  liable  to  respiratory  cumptioations  of  a  t^ev^rc 
type. 

MUd  eoMS  of  measles  uf  th(«  onltiuLry  type  do  iiol  call  for 
May  treatment  b«yoiid  the  obsei-vation  of  the  abo^e  precautions. 
No  drug  is  knonn  to  have  any  power  in  antagoniKing  the  specific 
procflM.  The  pnticnt  should  be  fetl  .tiniply  ;  nnd  the  greater  the  fever 
and  tbo  more  aevcre  the  type  of  tht^  di^fiiTie,  the  niottt  simple  should  be 
tha  diet.  The  liability  to  the  occurrence  of  di:i.rrhn'a  »;honld  be  borne  in 
mind.  e<poriallj  in  epidemics  in  which  thi»  complicjition  is  fi'e<|ticnt,  or 
in  boi  •reathcr,  or  in  individuaU  di«po.sed  to  uitestimd  catanh.  In  a 
rahnst  child  a  diet  of  milk  and  gruel  ii  the  be^t ;  but  in  weakly  children 
it  may  be  desirable  from  the  first  to  give  eggs,  meat  juices,  and 
perhaps  small  quantilies  of  wine  or  brandy.  The  child  suffera  intenjsely 
Jrtnn  thirst,  and  it  may  bo  allowetl  to  take  freely  of  bland  iluidx,  water 
ftaronrcd  with  lemon  juice  or  rMpherry  syrup,  or  a  phosphoric  acid  drink 
containing  1  or  2  per  cent  of  phosphoric  acid  and  a  little  eynip. 

yemut  tifmploiBt,  ii  accompanied  by  high   fever,  restlessness,  and 
roL  II  I 


slight  delirtura,  shoidJ  be  treatcJ  fiy  keeping  ihe  p-ttiviit  lightly  covcrcJ, 
and  by  the-  appUaitioM  of  cold  oumpnissea,  iin  ice-hng  to  the  head,  or  even 
cold  alTii«ioii.  Sloop  m;iy  often  itc  induced  l>y  applying  a  cuul,  moist 
L'oiiipivjis  Ui  ihii  tt-urjk,  or.,  in  udiiits,  by  a  pick  to  thu  limbs.  Much 
rulicf  is  oftt-n  affordiwl  by  rapid  wasliiiig  of  the  whole  body  with  vraWT  or 
with  waUT  und  vincyur,  \Vh«n  the  Cfi-ehifii  symptoms  are  more  st-vcre, 
L'spi'i'jjdly  wbon  thciL-  is  high  delii-ium  with  mpid  pulae  and  thwheil  face, 
thit  lu>st  trcntmnrit  soiims  lo  ho-  hydroiuilhic,  applied  cither  by  means  of 
cold  or  tool  pu<:k«,  or  by  ji  »liort  lnkL'warm  b;tlh  (90"  to  SC  F.)  A  cold 
alTiHion  t4)  thrt  hiuid,  dmiiig  ih«  bath  or  othcrwisfi,  will  increaac  its  ailmiii;!; 
effects  If  nocc&sary,  such  bath^  may  be  ropciited  Mivoral  tiroes  n  fbty,  tuit 
the  vraXir  shoidd  ii'il  ax  :l  ni\v  b«  iisod  bylow  t^i''  V. :  they  will  be  found 
to  nxiirciiMi  a  con^ideiiililL^  inrtiicnce  upon  the  iHunjx'nittin!  in  childreiL 
Prostration  rvowl  not  be  considered  n  concra-iiidiciition  of  hydropathic 
tnutiiitnil,  wliiuli  on  tint  vliolu  is  |M«'li;ip^  bust  upjilicd  by  tin.'  U8i> 
of  pcu'ks,  not  neeejusarily  of  cold  waiiT.  If  the  deprftssin>;  effect  of  the 
]i3ck»  is  likiily  li>  itc  exceptive,  it  may  be  diminished  by  adding  bnimly  to 
thd  water  in  which  the  elotha  are  wrung.  Every  caso  tniiat  Iw  treiil«l 
upon  it3  own  mcnls  ;  niid  it  is  prudent  for  the  medical  uttendunt  himiwlf  lo 
watch  thtt  ulTi^tM  of  the  hydrii|int)iic  IrontmenC.,  ut  any  nit-e  on  the  lintt 
few  oei^iKionK  <if  its  upplJeaCiori.  In  eevere  ovat-M  with  I'ontinuous 
convtiUiutis  the  action  of  tlie  biitb  treatment  or  of  tlie  cold  pack  is 
uncertain :  &jmutime!S  it  appe^irs  to  dcterniino  u  fretih  accuticiion  of 
couvnUioris;  but,  before  abandoning  it  in  acrious  catted,  it  in  desirable 
lo  try  tho  effeet  of  cold  nfiisions  t.j  the  head.  WTiun  there  i«  great 
congestion  oC  the  face,  pointing  to  general  eerobiul  cunguKtioii,  the 
Application  of  liwches  1<j  the  leniplea  or  inastoid  |iroci«a  may  jjive  relief; 
but  before  applying  thera  it  woiJd  be  well  to  try  the  effect  ol 
a  cool  alTn»ion  to  the  head,  the  tnink  and  IinibH  bnin^  ii'r:ip[H^ii  u]>  in  a 
blanket.  Severe  headache  may  be  relieved  by  the  same  raodn  of  trcAt" 
meiit,  or,  except  in  young  children,  by  the  application  of  a  muBtard 
poulticG  U}  th<^  back  of  the  neck.  ('onBtiiKilion,  which  frorjiiFintly  attends 
the  eenhhral  symptoms,  ahotiUl  bo  treated  by  copious  civA  riK-miis,  with  or 
without  the  addition  of  «istor  oil.  When  relief  has  been  obtained  by 
hydrojmthic  mwisurcs  the  packs  or  baiLi  may  Im  repejitml  at  longer 
intervals,  and  thoir  use  may  be  associiited  with  certjiin  antipyretic  drags: 
of  these  the  most  valuable  ii  tguinine.  The  duso  of  the  sulphate  may 
lie  TOughly  estimated  at  about  a  grain  three  times  a  tlay  for  each  year 
of  the  child's  age,  with  a  maximum  for  adults  of  twenty-fivo  to  thirty 
gmin*  in  the  day.  When  diaiThipa  is  present  Vierordt  recommends 
lannat*  of  'piinino.  in  doses  about  throe  timea  as  greiit  as  those  of  the 
Bulphuto ;  it  ha^  the  further  advantage  of  being  less  bitter  and  more 
readily  taken  (in  powder)  by  children.  Bi-omide  of  potaHsinm  has  been 
strongly  recommended  by  Barthcz  and  S.iiiiif'  in  hi^h  fever  with  marked 
congestion  of  the  head  or  lungs,  and  in  con^nilsions.  Small  doses  of 
chlonl  may  bo  of  use  when  there  is  much  excitement,  irritability,  and 
hit  of  sleep  at  the  commencement  of  the  disease  ;  but  if  there  bo  aigns  of 
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vmkneia  of  thn  hurt  Uits  drug  should  bo  itsod  u-ith  oirfi^  or  avoided  ulto- 
^tb<r ;  the  Rxmo  rvmark  appliVs  to  anlipyriu.  Tho  liist-namod  dnig,  1iom-< 
vTv,  will  eoiiiftiiam  givo  good  rciiulu  wlicii  tbo  foviT  U  bi^h  ut  tbu 
(MMt»  with  much  oxoitoineiit  uiil  slecfileatOHB :  it  may  bo  givou  either  in 
tkPM  doaca  during;  thv  il»y,  or  in  <me  dom  in  the  afteriKM>n  ;  whon  it  will 
•untciimes  prociiro  Bleep.  Th«  miixiniura  qimritity  which  a  child  wider 
twelvs  ytnrs  of  agu  ehoiild  rjceivo  in  a  <liiy  nii^ht  not  to  exceed  eight 
jjairu  ;  atid  in  all  t.uv*  in  wlucb  ihern  urt>  sigim  of  cnnliiio  weakness  it  is 
better  to  avoiil  iniemal  iuilii>yrotiu  remi:->die^  aUogiubi^r.  or  to  givo  only 
i]tiiliilM)>  lu  ciU4>fl  of  the  ty|ihoid  and  utthonic  form  hydrothempy  is  nttt 
raati»indic»tcil,  but  Hhoutd  >>o  Uiuxl  with  di^srHujUNitiun.  Henoch  recnm- 
ramiis  hot  liiit)i«  nr  mu^tanl  bnlhi^,  with  Hiniulbuieotis  cold  affiuiona  to  the 
head.  Alcohol  is  a  most  lurfid  dnig  to  use  in  these  ctwes  in  oomhirut- 
tioa  with  the  cold  water  tre-^ttnieriC  ;  it  is  n  gooil  plnii  to  give  a  dniie  of 
good  fafikodr  or  whisky  a  few  miimtes  licfoni  a  liath  or  the  applicnlion  of 
4  fpmh  pack.  Vierordt,  who  herein  wnnn^  U>  n-Mtft  curront  ( Jt-rniaij  prac- 
'.lec  stnxigly  recunuuenda  iu  curious  cuites  with  nuirked  hL'-iirt  fiiihu'e  the 
ni'imtancuus  injection,  whenever  the  pid^e  fiiils,  of  a  solution  of  camphor 
m  tiil  ( 1  in  1 0  ;  or  for  children  nnd(.T  three  yeunt  t  in  20).  Fi-oni  i^  gr»iti  U> 
]  or  }  ffnin  nuy  bo  given  in  this  way  to  a  child  of  two  to  three  years  of 
^a.  The  hyptxiermio  injection  of  caffein  un<tor  similnr  oirciimstancc* 
DBjr  tthso  givo  govnl  re»ulu.  The  dose  (thotUd  be  t»ij  \l^  thi-ue  grains 
dinolvrd  with  an  cquaJ  quantity  of  iK'^nzmite  of  uoihi  in  HltTilirted  water.  In 
duUrcn  aboot  puberty  and  in  ndultd  struii;.^  eoH'ec  iimy  replace  iho  mo  of 
otSun.  Sovere  tnemorrha^ic  Muvisb'x  must  be  trcauil  on  tha  Kune  prin- 
c^de  «s  the  typhoid  fomx,  but  the  resnlijt  are  cxoeiMliii^Iy  unsati»fucLory. 
Itching  of  tho  tkin,  which  is  WMiu-tlmt*)!  very  distresiiug,  may  be 
reliflved  bjr  local  nibbings  with  eartxhlic:  vasolino  uititineiil.  Hiiring 
dMqoRnistitMi  wann  biLthii  shoulrl  he  U!U><1,  tidcing  spemi  prccautiDns  ti> 
■wkI  |ti**in3;  ohi.  On«  nr  two  IwitbB  with  soap  and  watiT  sliould  Iks 
gtwn  at  the  i-nd  i>f  eonvub'scuncu,  befnrit  the  [mlienl  icturiis  (o  other 
chDdren.  Epi/iitsu  does  not  eall  for  spficiul  treatment  except  when  very 
or  Ninlinuod,  When  ni>t  sovero  it  will  genendly  be  readily 
1  by  the  tnjectinn  of  hot  wafer.  If  infijiectiiin  shnwH  that  the 
llMding  comes  fmm  the  front  of  tho  nose  the  antenor  ]iart  of  the  noae 
BMy  Im  |ilu;;gcd  with  anti)>eptic  w<.)';|  EmuanHl  with  Eome  antiseptic 
^MinlxiienL  The  {MMturior  narett  oii^ht  only  to  be  phi};;;ed  a»  a  la«t  n-i^unrce, 
"••  tlHt  plug  qiuckly  become*  extremely  fuid,  and  may  dct«nuino  «cvoro 
pbaryDjpLia  or  set  up  acute  otitis  media.  Laiynijilis,  if  severe,  may  be 
tmited  by  fnv|tienl  ahnrt  inhalations  of  ateam  or  by  the  pulverisation 
qf  k  one  piT  cent  solution  of  boric  acid  or  ci>ninion  Bidt,  ami  by  tbo 
appliration  of  an  ice-liag  to  ttie  Fmnt  of  the  neck.  The  juittcnt  Blioiild 
be  enooaniged  to  cheek  the  eou^b,  and  will  tie  assisted  by  the  use  iif  a 

»liactU5  Containing  a  small  iinantity  of  moqjbino  or  ciMleiiie.  Attacks  of 
fitrofymHtii  eoa^h,  or  tarywn^mus  ttriiiuluf,  will  lie  reHeved  by  very  hot 
tampnme*,  applied  every  ten  or  fifteen  minutf^ii  until  the  skin  is  verj- 
red.     Sometiioea  in  young  children   much   relief   i»   uhtaiuvd   by    tho 
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iippHcation  of  ono  or  two  lewhrR  aliorc  the  ipanuliriiiin  stfimi.  Broruhtlh 
iir  fh'i'iirho-'jnifnriumin  rmist.  !«■  livjitcd  iipin  thi-  gcncml  principle*  which 
guide  the  iDAiiagviTicnt  of  these  distu'dors  when  thoy  occur  iiido pendent)/ 
of  measles.  The  rwulcr  is  referred  to  the  chftiJtere  on  thi?6«  subjects  for 
further  iiifnrninlmn.  The  snme  rcrnarlt  npph'eit  to  diarrhoti,  which  it 
Bometime!<  extremely  tnmbl«*uiue. 

MiH'h  may  he.  done  to  ]irevent  the  occurrence  of  otitis.     In  a<itUUon 
to  thi>  itM^  r>f  the  aiitis<>|>tir  nioittti-wnahe.s  And  gargles  alre.-u]y  mentioned,  ^| 
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the  no6o  mid  iioso  pliAryiix  should  bo  cleansed  with  a  warm  solution  of 
boric  ncid  and  Itorax,  introduced  into  the  nofte  by  means  of  a  coarse  spny 
or  by  the  ppiitln  use  of  a  syringe.  This  should  be  followe<I  by  tho 
applieatioTi  of  nn  antiseptic  ointment  with  »  ciiniel'?  hiiir  pencil.  Tho 
fhiM,  if  old  en(.itj,'h,  sbnulnl  be  encouraged  to  blow  it^  nose.  In  younger 
children,  and  in  nil  c.u*i»s  in  which  dcjifnes«,  or  tinnitus,  is  present,  the 
uao  of  Politzer's  hag,  which  clwii-s  the  nose  and  naso-pharynx  and  the 
orifice  of  the  Riist»cbi»n  Mibi-,  Jms  been  recommended  ;  but  it  seem*  to 
be  open  to  Lho  objection  that  infective  material  may  thus  be  forced  into 
tho  middle  ear.  Politzt'r,  indeed,  tniiinUins  thnt  there  in  merely  a  con- 
deiMatiun  of  «ir  in  the  tube  and  tymp-inum,  not  a  transference  irata  th« 
iiaeo  pliiuyiix  to  the  dnimca*ity  :  however  this  may  be,  I  am  indebted 
to  l>r.  Dundiis  llrant.  for  the  ol«erv«tion  that  the  risk  is  abolished  or  i 
greatly  jliminished  if  the  naw-pbsirydx  have  been  previously  cleansud,  in  M 
tho  mu-nncr  desurilKid  above.  In  his  ojiiniou  the  oecurrence  of  pnin  in  ™ 
tho  ear  is  an  indication  that  only  the  very  gentlest  inflation  should  be 
nued.  In  such  cases  relief  mi\y  be  obtained  by  the  instillatiyn  uf  a  few 
drops  of  11  warm  watery  sohition  of  cocaine  and  atropine  (2  to  3  per  coiit). 
If  pain  or  rleafncis  persist,  or  if  inspection  of  the  tympanic  mombrane 
bhow  luurked  cungcsliun,  puncture  iimy  gi^<'e  relief;  and  thiB  opt^raliuo 
ought  ceruiinly  not  to  be  dtlaywl  if  pu«  bo  detected  bulging  the  membnuM 
forward.  The  woinid  made  by  tht?  knife  heals  quickly.  In  some  cmm 
iiiiUniumtion  of  the  lymphatic  glands  Ih^ow  th»  car  may  lie  aflaociat«d 
with  the  car  disoaae  ;  after  the  {}ar  'wacM  baa  bcfti  properly  treated,  hella. 
dnrinH  fomentations  over  thetw  ciiliirgcd  glands  will  lUAtst  in  preventing 
suppnmtiim.  After  the  aubsidcncc  of  the  acute  infUnuiiatory  disturbance, 
Pnlitjccrisation  and  attention  to  the  naso- pharynx  are  eiillcd  for  if  dcafneu 
persist.  Oturrhufft  is  betst  treated  by  the  inKufllatioii  uf  powdered  boradc 
arid. 

During  convalescence  the  patient  should  bo  fed  ircll,  dreasod  warmly, 
and  guarded  from  draugliti»  when  perspiring.  It  i«  not  aihisable  as  ■ 
routine  measure  to  recommend  change  of  air,  esjiocially  in  the  winter, 
until  three  or  foxir  weeks  at  leaat  after  the  disappearance  of  the  nuh. 

DxwsoN  Williams. 
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SVNOSYMS.- 


■  livUiAa  notha,  (ierman  meaMoi,  Kjndtmic  romia ; 
iiCT.  Itvthtln  ;   Kr,  liubt'ole. 


t      BVSBXA,  or  y«nnan   nica«le*.  i*  a  specific,  infections,  cniptive   fever, 

cbumcUTJsntl  hy  u  lung  puriixl  of  incuUtUnii,  flight  imKljiiiiiu,  u  roeo- 

^ml  papular  miib  of  short,  dumtiun,  phnryngitiii,  and  n(k'iiiti<(. 

^1       At  thv  pn5««ut  tiiuu  it  is  nut  pussibU-  to  jjivi*  au  allugvlher  aaliaiii^loiy 

^■jlBripuuu  of  the  vpidemio  disisiae  u>  which  thu  iiuini;  (iiM-iimn  nicotics 

^^^pDOimoiily  applied  in  this  ooimtry.     Tho  e.\i»tone<>  of  such  a  dist>ASi>  is 

miccl  liy  w.mie  a.mhor8(i),  who  wmild  refw  jiU  the  iiiist-s  vithpr  to  riiwimleii) 

w  U>  acarlel  fi-vtr ;  while  others  WUcve  tlinl  iitider  this  triune  iiif  included 

IvD  or  ttUiTe  ACat*  spectre  disorders,  distinct  from  menalo^  und  scitrlvt  fever 

tad  £rutD  each  other.     The  vi«w,  nt  onu  time  prevuleiil,  Ihiit  the  diseajw 

ic  a  b/brid  ol  mcaalea  and  scurlat  fe\'er  uppuara  now  to  be  abandoned. 

Tbi-rc  swm«,  in  f«ct,  tu  Iw  Utile  iviison  to  dtnilit  that  an  neute  >tpccific 
duonirr,  tuuaUv  prcscntitig  i^ymploiius  nut  luiliku  tbuKu  of  nieu^tus  hut 
kimottmod  more  ueurly  re^tetiilitin^  thu^e  of  neiirlot  fever,  doe.s  oeciir  at 
iiit«rvHl«  ill  epidemics  of  limited  extent ;  nnd  that  thi>4  epideiuic 
does  not  afford  niiy  protection  against  jiicaBles  or  »cHrlot  ftrcr. 
Xdology. — The  sufferers,  as  a  rule,  are  ehildiien,  niainly  hotwoen  the 
Mgr»  of  fi^e  »iid  tifteen  ;  and  tho  oexrut  are  t!^|iially  liable.  Tlie  dii^erise 
his  been  cliiedy  ul>»en'ed  in  the  northern  teni|HM-nte  climates ;  ei4|}ceially 
in  Gemuitiy.  Great  Britain,  and  the  Xorthem  States  of  Amerira.  It 
ap|Mau«  tu  Ite  mre   in  Franco  and  Italy,     ll  has  been  Aiid  to  lie  more 

tcnmnaa  among  the  jmorcr  eUs^eK,  but,  ihis  opinion  is  probably  eiToncous. 
VfiAmac*  «iv  not  infrequent  in  puiiiic  »chi»oU  in  this  country.  In 
V»^mw^  juifl  Gcruiiuiy  the  tlisL-otw  ik  tu'ist  yicvalenl  in  the  spring 
lod  Mrljr  summer;  but  in  America,  it  is  said,  in  i^'iuler  and  .spring. 
The  diasMe  in  coinmonly  ntntnicted  l>y  penMjniii  iiiterroume ;  there  is 
indeed  no  doar  evidence  thjit  the  infuctiuii  eaii  bu  retained  by  fomites. 
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The  InOuliaUon  period  i^  tint  wvU  ilulormim-*].  Tlic  iiitciva!  bvtwccn 
nxpciHiirn  to  itifrriinti  anil  t>h(^  .'Ljijic-aniiicc  of  tliti  vaA\  w.  ]m>)>;ilj|y  lunei 
nfteii  wvenU-eti  or  eighteen  cUyc  ;  l>ut  it  may  be  two  or  ihrte  <lay» 
iiinri',  ur  five,  or  rvou,  jicj-hnpe,  Hcveti  days  It'es.  A  pttit^nt  who  bus 
contract^  the*  cHsf«so  ia  cajmhto  of  convoying  the  infftction  to  othcraj 
two  or  three  days  before  the  iiish  appears — tfiut  is  t<>  say,  while  ho  ii 
hiniHoIf  rpiit^  fr<!e  fnim  Hny  i)})vinua  Kymjiloma  iif  i]lm><».  Tbu  ca|a* 
Iiility  of  infonting  odiora  romjiins  during  the  presence  of  tho  i-ash,  but 
d«n:lim'st  rai>i<i!y.  and  iii  mild  (stses  disapjMMin  iu  a  week ;  though  it  may 
puraiKt  It  lilchi  lonpT  after  more  sovem  utlackn,  or,  pt<rha]Hi,  when  tfaura 
ia  raiu-li  d('sniianialit>ii. 

Symptoms. — Tho  pmdromnl  symptoma  are  slight,  ajid  their  dunition 
1.4  short,  niit  imirp  ihaii  Iwclvn  honra  ;  or  thi-y  may  lie  aitscnt  ultngctbor: 
on  th«  othor  hn-nd,  iti  the  iiioio  tirviTO  utUurkit  thir  j^atient  may  for  tvk'o  or 
thrco  days  fxperiencc  niaUisf.  (hdnrjis.  and  lu-aiiacbf,  lu'cnniisinitsi  hy 
»ii>mc!  siitl'u-'iiiii  of  tho  cyra,  sonmowt  of  thi"  throat,  slight  coiigli,  jiain  Ja.' 
(■ho  back,  and  gliuiditlar  enlnrgc-iuent. 

Cummnniy  tho  first  symptom  noticed  ia  the  apptuirancw  of  a  discreto 
pink  papular  ra^h  iH^hiiul  the  <virs  aiir]  iilMJUt  tho  oiifices  nf  the  none  and 
mouth.  Karely  in  any  otsc  is  the  appearance  of  thv  hikIi  H*,']aye«l  l»eyond 
thrt  seciind  day.  In  vaxv.  vs\»\'b.  it  appivirR  firat  on  tin:  hack  or  cliesU  It 
may  n\toiiit  vi-ry  rapidly  to  x\w  tnnik  and  limbs,  or  more  slowly — poasibly 
oven  with  dietincc  intervals.  »r*  tliat  iIkto  are  two  or  three  crop*;  in 
either  cast!  it  may  have  fndeil  nn  th(>  rhn^t  and  face  before  in\'afling  the 
limlw.  The  chann^ti'r  of  ihn  pni|>t.ioii  may  vary  in  dilTerent  caM'A,  and 
in  the  sumu  com-  at  diJTermit  stugcs.  At  first  it  conmte  only  of  slightly 
raised  jiapules,  which  iHsajiiHyir  on  prenHnrn,  and  arc  of  n  bright  rofto-r**! 
coluur.  Tho  8poU  are  ligtiter  in  colour,  have  less  delin>.-cl  wiges,  and  aro 
more  wiibdy  scattered,  at  any  mto  at  first,  than  in  meiu«W;  «nd  they 
ai-e  not  arninged  in  a  crcscentic  manner.  Tho  ra.'*h  in  any  iwirticular 
uroa  may  begin,  to  fade  in  a  few  hourR,  and  fading  is  seldom  dehiycd 
beyond  twelve  hours;  bnt  boforn  thia  oecum  tho  onipritm  nniy  nndergo 
a  marked  change,  owing  to  lh«  apn-ad  of  a  bright  nnl  flush  on  the  face 
and  neck,  whik'  at  thi;  same  time  tho  limhs  become  covered  V»y  a  fine 
jmnctAtc  ra-sh  ii\di»tinguip)ha1>le  fi-om  that  of  Hcirlet  fever,  Tlic  rash  is 
not  accompanied  by  any  itehing.  Tlie  t^nijK-i-ature  in  mihl  cases  rise*  to 
1 00"  or  101°^  1*'.  when  tho  niah  appears,  n.nd  it  fnlU  to  the  nonrnil  about  the 
third  day  oa  the  ra,«h  finally  facie)*.  In  more  nevpre  cases.  CRpecially  if  the 
catarrhal  Hymptoms  of  tiit^  |in«lninial  stage  ai-fl  well  marked,  the  ti>mj)erature 
ritwa  to  100''  or  lUii"  F.  befuie  the  ni*ih  appears  ;  going  np  one  or  two 
d^rees  wht-n  thu  ra»li  comes  ouL  In  the  inrc  oa-te*  in  which  serious 
eomplicatiutia  oeuui'  the  ttimpi-'i-atui-o  may  be  maintained  at  a  high  level 
until  they  suluide.  The  amount  of  catarrh  which  accompdnies  or  pre- 
cedes tlie  i-a»h  varies  givatly.  As  a  ndn  there  in  some  »ore  throat, 
aecom[wnied  often  by  enlargciuent  of  the  tcmsila ;  and  a  general  rednew 
of  tho  piilato  and  pharynx  has  been  sjHiken  of  as  an  cnjtnthem :  tho 
phuryngual  caUiirh  is  mure  dilTusc,  and  perhaps,  iu  rutution  to  the  t«m- 
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comlition  ot  ttio  pacient,  more  severe  than  tii 
nraclM.  The  ryi^  ar«>  tnifTiistxl  aiid  water,  bnt  there  in  little  or  no 
photophobia.  A  dry  cough  may  be  a  source  of  »oiue  discoTiifoil,  hut  ix 
tmr  froiD  a  constaiit  gymptntu.  The  piitieni  may  present  some  eigns  uf 
lironchitia,  which  rapidly  pass  away  as  tho  i-asli  fades. 

In  the  gr^at  auijoiily  of  cusvs  there  is  little  or  ni>  depression  oi'  ecui^e 
<>f  di.'U.Nimfortf  and  the  [lattent  may  iia.sert  that  he  is  pi'i-fectly  well  but 
UtT  the  rash  on  hi»  face  and  a  ccrlaiit  arrifiunt  of  »ore  tbirmt.  Enliirgc* 
meat  of  the  glands.  c^|}ccially  the  posterior  cenicul,  those  behind  the 
angle  of  the  jaw,  and  aluiig  the  sterno  mnatoifls,  t9  almost  a  constant 
nymptnm :  and  in  Mime  ctm-^  those  in  the  axilbi  and  ^oinD  will  hIho  be 
found  tu  lie  enlarged  and  It-iider :  though,  nn  a  rule,  the  patient  makes 
no  compUint.  This  enUrgenient  of  the  glands  iihcut  tho  neck  iii  always 
au  citrly  nvTUploni,  and  nuij'  be  detected  as  long  as  a  week  before  the 
msh  appears. 

OfTivalcscenoe  commonly  begins  as  the  rash  fades;  the  ratan-hal 
sTiBpt«ima  sub«)dc  rapidly,  but  the  enlargenient  of  the  glands  may  persist 
for  a  week  or  ten  days  or  a  furltiight  longer.  IVrtqiianialion  iloia  not 
uocar  in  alt  cawat,  Afrimiing  to  I'r.  Cb-nn-rit  Thtkis,  wlirrt  the  rush  is 
DMNt  markedly  of  the  measles  typo  it  is  commonly  very  hlij^'ht  and 
brumy,  or  absent ;  more  oopious,  but  still  bmiiny  or  in  small  Hcab^K,  when 
the  nub  more  nearly  resemble*  tbiU  of  M-jirlet  fever.  A  flight  ia*b  is 
cUDiDonly  fullowc<l  hj  Blight  desqiuimntioii ;  a  severe  rash  may  or  n:!iy 
not  be  followed  by  copious  desipuimation.  The  nile  is,  on  the  whole, 
that  a  flv^ere  uidi^[>reud  nvi^b  i»  ri>ll'iwe<i  by  extensive  rtesriiiamatinii, 
ui%oU'ing  even  the  hands  and  feet.  In  mild  eaees  dcsquiimatmn  may  bi- 
over  within  a  week.  In  such  cases  it  should  be  biokrfl  for  in  parla  of 
the  iierw)n  least  expowsl  to  faction,  espeeially  below  the  cluvivles. 

Complications  and  Sequels. —As  a  rule  rubella  mm  its  course 
without  orophcations;  when  they  occur  they  are  of  the  catarrhal  type. 
Tho  angina  may  bo  acvore  aud  aeeomjiunicd  by  the  formation  f  f  false 
nembnuios  on  tho  lonsiU ;  swallowing  is  then  painful,  and  the  t-htld'H 
life  may  be  put  in  danger  by  the  depression  and  interfcrenri'  willi 
nutrition  dim  Ui  this  cause.  The  biTinobiliit  which  sometimea  aecom- 
[Nuiiei  tho  rash  may  l»e  severe  and  persist  after  tho  msh  fades,  or  broncho- 
pneumonia may  appear;  pleuro-pneumonia  has  aUo  Ifeen  observed  as  a 
complication.  Slight  albuniiimria,  with  some  generaliseil  a'donm  first 
BOtieeabhit  about  the  face,  has  been  observed  in  a  few  cJises,  The 
pharyngitis  ha»  »oinetime«  been  aceoiripiuiii-d  by  laryngitis,  and  by 
eridences  nf  implication  of  the  niiddto  car.  It  would  seem  that  serious 
mnplicjitt«)n!(  occur  only  in  cachoetic  children,  or  in  those  .specially  pre- 
dispuseil  to  broncliitia  und  broncho-piieunioiiin  :  in  them  ordy  do  chronic 
euryta  and  chronic  enlargements  of  tho  tonsils  and  ghuide  peraist  as 

In  aome  epidemics  a  few  cases  of  relapse  have  been  recorded,  the 
int«rTaIs  ■larv'ing  from  a  few  dayt  to  two  weeks  or  even  moiv. 

Tho  E^gnosls,  eo  far  as  the  disease  itself  goes,  is  always  good,  and 
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recovery  is  iiaually  complot**  in  a  fr>i-tnight ;  tlmuj;h,  **vpti  in  healthy 
children,  srmte  j-t-nt'iiil  (icU'riomtion  in  hi-alth  may  roouiin,  The  tMiIy 
reservalinn  U  thar  in  crtrhnctic  ohildron,  nr  in  ihnsn  alrpwJy  sii(l'i*rinj|f 
from  Bomt-  s<.'3i<itifl  chnmic  (liHonler,  such  as  tubeiculwis,  a  fatal  tt-nniiia- 
tiou  a|t[]('arri  Homi^tinicH  In  1i4>  (Itdtrnniltf^il  by  lUl  attuck  of  niltulla, 

Aberrant  Forms. — Amonj;  the  fi\SA!9,  conimnnly  cla-isifd  aa  nihella 
there  ftre  somi.',  whiuh  wcur  jjenvrally  in  groups.  charact<?rised  by  the 
absence  of  ]innlri)rnni  t^yriiiitoiiiH,  liy  lhi«  veiT  milii  type  i>(  the  general 
syuiptonis  (\\\v  ti-nifKratuni  being  little  if  al  all  niisctj),  by  the  alwencc 
of  Rore  tliniat,  wry2;L,  ur  cjitarrU.  a/Hi  til  vnlar>;i"nu?iit  iif  the  lymphatic 
glands.  Tht*  Council  of  lln-  Mcdirnl  OflicvrH  nf  f>i-hrHiiM  Asaoriation.  in  a 
recent  circular,  suggi;sl,s  tlwt  thesi:  groups  «>f  casr*!  ;u-c  nially  cxaniplea  of 
•MX  esantheniatous  diawisu  distinct  from  rubelhi.  Thn  name  "tnfeotioiis 
roseola"  or  "infwiiouH  nwo  nush"  io  pntpoHcd  as  thf  dcm^mitinn  of 
this  diaorder.  The  cases  air  met  with  most  often  in  sunimer,  and  theii 
characters  aru  iIuih  de-wribi'il  in  tilt*  fioninient ;— "The  niwh  appmirs 
middciily,  usnnlly  ■n-iih  Imt  slight  fpver,  on  thf-  neek.  limb.i,  and 
trunk;  its  distiibution  is  irregular,  and  the  fate  freiiuently  escape* 
altogether.  The  eni|}titin  winsistH  iif  iar^  niumled  arejw  of  bright 
red,  oloiwly-ft^^c'gated  spots  atai-crly  raisnd  alKive  the  surface  nf  thi- 
(lushed  skill.  It  bi';;iiis  U>  f;ide  on  the  [xuts  first  attacked  aa  it  extends 
eUewhore,  ami  unually  diaipptara  within  thirty -bix  hotirti,  the  slight 
pyrexia  wibsidin^  with  il.  Theru  is  wrjirtely  any  inlwrfi^re-nce  with  the 
yimcral  hciiUti;  the  fauces  may  be  slightly  reddened,  but  there  ie  no 
appreciable  snrd  throat,  coryza,  or  caUitTh,  and  no  enlargement  of  the 
lymphatic  glands." 

Dr.  Clement  Dukes  believes  that  miffusion  of  tins  conjunctiva — pink 
eye — may  lu^  the  only  aymptnm  of  an  fittAcJt  of  nibdla;  though  the 
[Hitiiint  may  communicate  the  fidly  -  develojied  <lisease  to  others.  U« 
iielievo.i  also,  and  there  seems  to  mo  grent  jirobability  in  the  auggestiun, 
that  nibella  may  give  c^Hdencc  of  ito  exiBtcnee  only  by  pnvbicing  slight 
fcvcriehuefis  anri  ijomo  enlargement  of  the  lymphatic  gtauds  thrattghoiit  the 
body.  The  «ugg*jRtion  i.'*  the  more  worthy  of  note  as  in  France,  where 
rubclta  wnnld  appi^ar  trt  bo  very  sfildnni  nbsor\'cd,  some  writt^rs  ha%-e 
deaoiibed  a  "  j^liniclular  fever  "  in  chiUJren  which  is  apparently  infectious. 

Treatment. — An  ordinary  raae  of  ndiella  hardly  eaiU  for  any  t^ea^ 
luuut  by  dni^s.  Tin?  |)alient  sliotdrl  l>e  kept  in  bed,  much  aa  he  mny 
object — and  commonly  ho  will  object  much — until  the  rash  has  completely 
disappeared.  Catarrhal  eomplicatinn.'i  shonUl  he  treated  oa  the  like 
symptom*  in  meaxles.  The  patient  nhrjuld  l>e  kept  in  bed  for,  nay,  five 
days  ;  for  three  or  four  days  more  he  should  be  kept  indooi-s  ;  then,  while 
still  isolat-ed,  he  should  have  as  much  fresh  outdoor  air  as  is  possible. 
Desquamation  does  not  conira-indicate  outdoor  exemse. 

Dla^osis. — In  the  aecom[>aiiying  Uible  are  clnssilied  the  symptoms 
iiI>on  which  reliance  must  chiefly  he  placed  in  making  the  diagnosis 
between  Itubello,  Measles,  and  Scarlot  Fever  (2). 
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Prophylaxis. — As  tho  disease  Is  cortuitdy  infectious  bcforo  the  »ppew- 
aiico  of  this  iJiah,  ifiolatHiii,  Ki  Imi  fttroctivt,  must  lie  enforcod  before  the 
di«ea4v  ciin  be  (JUifiirjHed  with  t-(;rla.itily.  I'nictically  tlio  only  safe 
coiirso  is  U)  RKyniuiw  »ll  Ht]s<;nplil>lu  |M.'rscitiK  wlio  liavc  l)i-i:ii  exposed  to 
infection  from  otln^rfi  who  have  luit  Iven  so  ex|iosod,  until  tho  l-iicI  of  th« 
thinj  wwk  aft-er  the  tlaio  uf  exposuie  ;  if  at  the  iiid  of  thai  lime  thyy  are 
fi-cc  from  C'luvutiun  of  tHinjwiaturtt,  from  (!TLlut'j;4!niL-i]l.  of  llic  glands,  aiid 
fram  son)  tlimikt,  tht^y  tni'')*  i><^  tuKUtui^xI  to  have  oscnpud  the  diaemo.  If  this 
nilp  Ij«  fullijwcid,  uiistiikt!(i  will  vory  scldotii,  if  uver,  be  )uad(.\  As  adult* 
—  wht^thiT  Ihjcjuihc  Tiuisi  adultJi  \m.\v  nhvmiy  suffm-i.'d  fitmi  uii  uiirenioni- 
bered  tittaok  of  mbelU,  or  because  the  adult  a(;e  dooa  confer  inimiinity — 
are  Uttlc  UuUlu  to  thu  disL'usu,  this  (juiiFuiititiu  may  jK-ihapb  ttafely  be 
reliixiid  ill  their  caiao.  A  jMitinnt  rueoverwl  from  mlit'lk  hhutild  not  be 
allowed  to  mix  with  other  HU3ce|)tiblc  pcrxonit  until  three  weeks  have 
elapatHl  from  Lh«  bi-^itiniti^  of  his  illitc>S(>,  nor  utitil  afttT  ho  has  taken 
A  seriea  of  general  Imths  to  which  somo  diainfeetani  may  1*0  added, 
though  few  are  Mifierior  to  soup,  vspedally  soft  »oHp.  Although  there 
is  110  ))i)»itivp  evidf-nff  that  infection  can  tw  conveyed  l>y  clotheii,  the 
disinfection  of  those  belonging  to  the*  patient  appeal's  to  be  it  reasonable 
prwantion.  In  mild  cases,  especially  in  thow  of  the  measles  type,  the 
pei'iui]  of  ifiuhition  after  an  uttaek,  above  reuommerL<led,  may  \w  diminished 
by  a  week.  Dr.  Clement  Dukes'  experience  is  that,  if  disinfection  be 
practised,  thu  pL'r&istenco  of  dcsquamaLioii  after  the  thiixi  week  need  not 
Ih!  held  to  remivr  further  isolation  iicicossury. 

Dawson  WiLLiAim., 

KEKEHENCKS 

1.  HooD-DowALB.  W,  C.    Au  Inquiry  into  the  Ettolo'jy  of  Jtotheln,    London,  I8BS. 
-2.  CjLr.Mr.vr  Diixrk.     On  Ikts  FtmiurtM  tcliirJi  tlitlinipii*h  Spidemie  Romtia  (JZm«' 
Kaik)/ram  MauUa  and/rvm  Searltt  Fenr.     hoivlott,  1894. 

D.  W. 


SCARLET    FEVER 

SvNONrHS, — ftmrlatina,  Frhns  rubra  ;  Ger.  S'-harlanK  ,■  Ft.  Searlaiine^ 
Fiitre  roiiffe  ;  Itul.  Scarlaitirm,  Fehhre  rosso. 

[.  Historical  Survey  ;  Prevalence.- — ^The  firif;inftl  habitat  of  scarlet 
fever  is  a  matter  of  uneeiliLinty,  although  from  the  OArliost  records  on 
which  any  reliance  can  be  placed,  and  from  subsequent  data,  we  are 
jiiHtitied  in  a.s8uming  thut  the  disenso.  at  any  rate  for  tho  |)ast  few 
eentnnes,  has  shown  a  marked  prtdileetion  for  KiiropeJin  floil.  It  is 
asserted  by  Collie  that  scarlet  fever  existed  in  the  time  of  LJippocrates, 
and  indeed  it  hii«  been  ai^umed  thut  the  Plu^e  of  Athoii»  was  a  malignant 
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form  of  the  maUdy,  but  the  interpretation  of  tho  eosos  quoleil  in  BUpjKirt 
uf  lbe««  opinions  miwy  W  fiu'rly  callcij  in  (jncsticii. 

Tbo  carvful  inrectigutioii£  of  Ilirseb  Iril  him  to  beliovo  that  Llio 
aaritcKt  (ictiiutti  rccorr]  of  scarlet  fe%'Rr  duU's  fmm  the  year  lf>43,  ami 
lio  ruft-'T*  to  an  e|)i<lt<mic  which  at  thiLl  Ltmu  [U'oVHiied  in  Sicily  ;  it  in 
BUtad  by  Ilaescr  ttiui  thu  dieeaso  wuis  brit-tly  alluded  to  in  Iho  wntingB 
of  Ii^rmuia  of  I^tcrnio  in  the  year  iri50. 

in  Cfa«  fultowing  century,  however,  we  gut  upon  lirmcr  giound,  fur 
{n<licau<»i8  of  its  jM-cvHlunre  in  I*intiisia  during  thn  fii-xt  hjilf  of  thu 

ntccnth  century  i<  to  be  found  in  the  writing*  of  Doring  and  .Senncrt, 
aad  of  WiHsIer  and  Fchr — althuu^h  great  cortfui^ion  at  that  liiiio  vxii«t«d 
between  scarlut  fuvur,  inmelc^  urysijHtbs,  and  (in  all  proluiliility) 
di[ditbena.  This  confuaion  wa»  recognised  by  Sydenhciin,  wlio,  it  seems, 
was  the  tint  to  christen  the  dis«iwe  "srarlot  fwur."  Uis  careful  duscri^ 
tion  of  tho  disorder,  as  it  prevailed  in  [<ondon  during  the  yeni-s  1661  to 
16T5,  not  only  laid  tho  fomid;ition  yf  an  accunite  knowledge  of  it»  spmai 
clLinicLcrB,  but  at  tbo  same  tima  clearly  ditrei-Kntiiitcd  scaili't  fever  from 
metalaa,  with  which  it  had  l>epn  hitbert*j  confoundeiL  Morton,  how- 
ever, a  conteiiii>orary  of  Sydenham,  cunlinned.  to  speak  of  Lhe  iliseasy 

"  MorbilU  conftuunli'is"  being  evidently  uniiujimbsufl  tiy  Lhu  dis- 
tinction. 

.Sydenham  undoubtedly  underrated  the  importance  of  scarlet  fever,  and 
fffen  went  so  far  r»  to  wiy  thnt  it  hnnlly  d(merved  the  namii  of  (iiaeneo; 
|wd  vvidenlly  iier>-r  Dcen  it-  in  a  >ievert^  form,  Jind  lie  mulce^  no  allusion 
to  lora  thrust  as  a  symptom  of  the  nITectioii.  This  &4>ems  all  thu  more 
BKlr»ordiiiary,  when  it  ia  remirmlK-rwl  lliat  ao  much  confusion  Iww  cimlinu- 
ally  exut«d  between  the  diagnonii)  oF  ncarlet  fever  and  di])hrhcriH,  and,  as 
HiiBcfa  suggestively  points  out,  the  confusion  of  scarlet  fever  with  other 
forms  of  throat  illness  has  increa«t>d  in  proportion  as  the  ditl'creiitiation 
(mm  nieailes  has  been  recognised. 

Since  the  time  of  Sydenhitm  outbreaks  of  searlot  fever  of  varying 
Mvarity  have  b«en  freipiont  in  tlu«  <-(iinitiy  ;  liiid  iu  couMt-int  pretence, 
IB  K  mora  or  luas  sporadic  fonn,  in  the  largo  towns  of  Woslcni  Europe 
hu  not  been  without  its  influenec  on  the  death  rato. 

Tho  continents  of  A«ia  and  Africa,  vxcept  in  isolated  localitio!,  have 
shown  Iiul  little  tendency  to  pi-ovido  a  tjchl  for  tntrlet  fever,  but  AnK-rica 
haa  b^en  by  no  means  exempt.  The  diaciise  KeemN  not  to  luivc  reached 
North  America  until  tho  year  1735,  when  it  first  api»eurud  in  Massa- 
rhusetta;  from  thenco  it  spntad  ovit  the  whole  of  the  New  Kii^^tand 
SlalM,  reaching  New  York  in  the  year  IT-JG.  Luring  the  hitter  half  of 
the  eigbtcenth  century  oiitbrualtH  of  Bcailet  lever  are  reported  at  irregular 
int<'rvals  in  the  states  lying  along  tho  oaBtcrn  and  snmh-ftastem  shores  of 
North  America.  In  the  year  1791  it  penetrated  into  thu  interior  for  lh« 
bat  time,  niching  Canada  and  tho  Nurtbcrn  Stales  duiiiig  tho  early 
jaara  of  tlio  present  century. 

It  was  apparently  not  until  the  year  1^30  that  tho  disease  obtained 
s  luotlioUl  In  South  Amoriea,  since  which  timu  it  has  become  genunilly 
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diffused    over    the    conUiient,    where    it   often    appears    in    widespread 
epidemics,  cliAractcrised  at  times  by  considerablo  mnlignuncj. 

Aceorjinjj;  tu  Hii-sell,  twariet  fuVL-r  npi«!ar>.i(l  iti  Polynesia  for  the  first 
tiuiu  ill  ia4S;  it  .arusu  Kiuiultauwiisly  iu  New  Zealand  und  Tiinmaiiia, 
vhonco  it>  sprcaii  to  the  Amlruliiin  cuntincnt  a  few  yeans  liit«r. 

On  carefully  surveying  the  rt!iM>id>t  of  Bcurlet  fever  epidemic*  in  ibe 
[Kiat,  it  is  muiiifuBt.  iliat  iiuthiti^  upproucbing  |>eriodivity  ha»  characterised 
its  epidemic  prevulcnee.  Kpidemics  of  the  diitcasc  have  oecniTed  at 
irregnljir  times,  ufteit  sepiirutud  by  intervuU  of  twenty  yvnn  or  more ; 
but  liaving  uncc  oltuiiriod  a  foDthold,  thu  perioil  covered  by  the  e[>tdemic 
bid  Usually  extended  over  several  years.  Beside*  an  absence  of  period- 
icLt/  lit  tiio  cpiduinic  cycle  uf  scarlet  fover,  it  Klioutd  aUu  be  noted  that 
daring  tbe  inU3rval^  there  hux  not  iiaitally  been  the  more  or  les.^  a^mplete 
ditapptinmiice  a!  the  di^ease^  whieb  we  B«e  in  niea»lci*,  small  |)ox,  and 
typhti)i ;  bnt  that  thuru  lias  In^en  a  tciidvticy  for  xcailut  fever  Ui  baiig 
about  thfi  locality  in  a  spDradit  form,  nnd  occttaiotiftlly,  by  the  aggrciga* 
tioii  of  cases,  lo  consUtutu  n  minor  epidemic 

The  voriiBt-ieit  pruticiieu  uf  Muirlet  fuvcr  in  the  nortb-westerti  countries 
of  Europe,  and,  with  Rcrtnin  local  exceptions,  the  equally  eonstnni 
imnMUiity  enjoyed  by  the  tropical  and  »iib-tropicMl  le^^iumf  of  Asia  and 
Africa,  are  as  true  iff  lliu  prettent  date  as  of  uld:.  That  its  comjiara- 
tive  ptcvalencB  is  in  no  way  dc|M>ridctit  upcm  the  faLitittes  of  human 
tntui'cuui'fie,  is  shown  by  its  cniuplete  absence  in  an  epidemic  form 
from  certidn  ccitintriett  which  lie  abm^  the  main  nnituH  of  tmflic 
thiniijjhotit  the  world — ftuch,  for  instance,  as  Ej;ypt,  India,  Uurmnh, 
Ceylon,  the  Straits,  C'hiiw,  and  Jupan,  alth«mj;b  its  imfx>rtaliuii  has  been, 
imd  ia  a  matter  of  frei|uent  occurrence.  The  jtrevalemiu  of  scarlet  fever 
ill  an  epidemic  foim  on  the  continent  of  Auelridia  i»  not  common, 
whereas  from  the  populous  districts  of  Morth  America  it  is  never  alisent. 

Although  the  epidemic  pnevalcnce  of  scarlet  fever  in  the  United 
Kingdom,  or  even  iu  any  considerable  district  of  it,  is  ubaracterived  by  ■ 
a  marked  absence  of  jierioiiicity,  yet  in  many  larjje  manufacVurinfj  t*>wns,  ™ 
in  which  the  discAao  is  now  practicjdly  endemic,  a  tendency  has  been 
apparent  of  late  to  the  reciureiice  of  a  regular  epidemic  extension  every 
few  years.  Tlus  may  fairly  be  regarded  En  the  light  of  a  definite  local 
cycle. 

An  examination  of  the  death-iiite  since  I8ti0,  when  scarlet  fever  wjw 
first  tabuhiuvi  ajiart  from  diphtheria,  shows  that  London  has  ]>ecn  subject 
to  thi«  jieriudic  «xteni«ir>n  vi  the  diniea^e  every  five  or  aix  years.  The 
relative  pi-evalonee  of  the  disease  may  bo  fairly  infeiTed  from  these 
rooi'lality  return»,  a*  the  ty\h}  of  attack,  at  any  rate  »iitce  1^70,  has  not 
shown  any  corresponding  (lucLuation. 

During  the  liLst  twenty  years  It  appairs  that  the  prevalence  of  scarlet 
fever  in  this  country'  Inu  undergrtne  cunsiderable  diminution  ;  and  the 
decline  has  been  more  or  loss  progi-cssive.  There  i»,  however,  but  small 
jUBtificatioa  for  the  belief  that  this  improvement  will  be  permanent. 
Indeed,  si tLCc  1^91  a  tendcjicy  towards  increased  prevutcucc  has  been 
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ill  Tendon;  liut  in  alt  prohnhilitv  chu  U  eirnpty  an  cxprcAijori 
'trgiilur  cycHcAl  fliwuiation  of  Urgo  t«wri»,  ami    has   n»  conni*c- 
tion  wttb   cliueo  larger  tspidciuiu   waves  wbivb  bavi.'  bithi't-to  ufluctctt  cho 
^montry  at  irrcguLkr  intervals. 

Tablk  I- — Avera^^  atinnal  niimhcr  of  Draths  frnin  .««?nrlpt  Ft^ver  per 
million  Ijring  in  ntK-cewivv  iiiiinqueritua  aiiice  thuoepamte  taUulatign 
of  Bcariet  Fovor. 
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The  comparslivuly  greittcr  (limijuiLion  in  ttio  niiruiitfr  nf  (Icathm  in 
London  titan  in  tbo  country  at  large  since  the  yoar  1<^70  in  in  all  prob- 
ilaliCf  oiring  to  the  relatively  livr^e  inci'e.-ksu  tti  boBjjital  iiccoiuniodation 
in  th«  metrnpolifl.  The  (>xt<-riKion  of  the  ]inu;tic«  <»f  iRnlntinn  not  only 
luwer*  tho  caa^  mortality,  but  liniita  the  extension  of  the  epiileniic. 

The  dependence  of  starlel  fpver  prevulenL-u  upon  Bwison  is  more 
tntimate,  and  the  repilarity  of  thii  asflociatirm  is  muiit  strikingly  indi- 
tiited,  both  hy  the  records  of  birge  towns  in  which  notification  ia  in  fcrrre, 
ind  by  an  examination  of  the  Kvgistritr-<'ii>n«ra]'s  dciitb  retiinis  sincfi  the 
y«»r  It}60,  In  Ixindon  valualilc  evidence  of  the  acasonid  prevalence  of 
the  dixease  is  afforded  by  the  monthly  admiasions  into  the  hospitals  of 
tbe  Metropolitan  Asylunu)  Bnanl.  u-liii;li  iiuvr  receive  over  60  per  cent,  of 
Ut«  aearlet  fever  ca»e«  notified  in  the  tnwn. 

ThaM  reoordfl  go  to  prove  that  in  this  country  scarlet  fever  is  least 
pmmleni  in  the  months  of  March  and  April ;  after  which  a  slow  and 
atvady  rm  take«  pkc«  luitil  the  mean  is  pussed  at  sonit;  time  during  tha 
naaui  ol  AllguaC.  A  rapid  extension  of  the  disease  occurs  in  September 
knd  Oetober,  reaching  iM  climax  usually  during  the  last  week  of  the 
Uttvr  nioritb.  From  the  beginning  of  November  the  curve  shows  a 
neady  decline,  dropping  more  rapidly  during  December  uiicil  the  meun 
if  reaefaod  again,  either  towards  the  close  of  that  month  or  during  tho 
firat  two  weuks  of  Janiury  (Chart  A). 

Tbe  aeasonal  prevalence  of  the  disease  in  London  as  evidenced  by  the 
adnusnons  into  the  Asylums  Board  and  lA)ndon  Fuvor  Hospitals  is 
practieally  identical.  That  tho  highest  point  of  the  curve  in  tbe  follow- 
ing chart  occun  Bomevrhat  earlier  in  October  than  it  does  in  the  forc- 
gidi^  ono,  ia  fn  part  diio  to  the  fact  that  it  aigniflca  the  dates  on  which 
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Ao  oose^  camo  under  treatment,  not  those  on  which  the  atuteks  proved 
fatal  (Chart  B). 


>QOi>treei>( 


JWmn  1.1dm 


CO 
-  toptretnt 


Chart  A.      Seartet  Fcuer  liwtha 
(30  ifean 

^    i/i:".       frb.     Marth    Uprll     May       Jiin» 

Enrjfand  and  Wales, 
1801-90} 

Ju>s       Aug,     S*pi.      Oct.       Saa.      Ot». 



+x.r-n:v<,  41, 

' ^gt. 

^  ^  M 

__  .       JT_\] 

f                        .,, 

* 

:::::±^!:::::::;:::::::: 

::.!;;  :":"::::::::::::::: 

_,,crS-...l _L..... 

J-I.T T 

.„.^:::v,  t::.i:LiJiiJUJJiiii.iiiiJiiiiiiii 

j^ 

, f  — .  ___.I-_ 

Ttiemean  iine  represents  an  averagt  ue^ly  number  ofMdeaths. 

It  will  lie  seen  Ihat  Iho  prevalenoe  of  scitrlot  forcr  is  above  the  moan 
during  the  last  five  months  of  the  year;  tuid  that  it  is  bvlow  tho  meui 
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ditring  the  first  seven.     Although  this  may  ho  taken  as  characteristic  of 
tho  hohaviour  of  scarlatina  in  Enropean  conntries,  it  hy  no  nutans  fotlows 
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thai  Ihc  sxmu  holds  go«Kl  for  all  pai-t*  «)f  the  world.  Indeed,  Whicolc/y'c 
omma  tbiic  in  Xew  York  the  luasotial  oirve  of  the  diVAse  i»  ontltvlv 
revaraed  ;  and  in  Amtnliit,  a  countiy  in  which  scarWt  fever  u  Uy  iw 
DIBUM  widvljr  provalunt,  iU  ditTueion  is  much  mutv  variable.  Thi'  rcgidjir 
iMAonsl  VAtiotion  of  scnrlet  fevor  is  very  guggeMivc  of  tlio  ojicntlion  of 
Mmiv  clitiuittc  iiiHm-nce ;  yet  it  munt  Ik*  corifcsiR-d  lliiit  nil  iittemjji*.  and 
tlwre  hii\e  \wvu  tnAtiy,  to  e^tuUisli  any  dcfijiitu  aK<tociiittfin  with  tiitb«r 
iwpermture,  laUludp,  diiiDpn«M  or  soil  have  bceii  sigtudly  unprodtu-tivc 
up  to  the  prrsi-nt. 

II,  Epidemic  Type;  Fatallty.^AII  the  records  of  softrlatinal  cpi- 
iWmim  in  the  piu<*t  go  to  prove  that  the  fatality  of  tho  c)i»c>4»P  in  dilferent 
•Ktl Lin.*ak«  ha*  Iw^-n  Kul>ji?ct  to  enomioiis  vuriuliun  ;  and  this  opinion  is 
eonfirtoi'd.  up  lo  a  certain  priint,  liy  our  own  expiirirnito  at  thp  prosent 
day.  This  variation  in  fatality  a  marked,  not  only  in  eiiidfiHii-,-*  widely 
Mpvatetl  both  in  time  and  locality,  but  aliro  in  outI>n.\ik»  wliich  hivvc  Ikwh 
anuItJUi«oufily  prvva1«nl  in  oontiguotu  lucalitiett.  Mnrcnver,  it  ha:*  Imn^ii 
vccaaionally  nuticMl  that  the  ty[>c  of  Httiick  hat  nndurgono  a  distinrt 
cluing  fltirinf*  thf  cmnw  nf  a  ptirlicuUr  CjiidcniLi-,  thu  ustuil  tendency  being 
for  the  attacks  tii  l)t^.-4iniu  milder  towards  the  close  of  tho  nutlnvikk. 

The  lyp«  of  tho  dist'Jise  may,  huwever,  remain  con»itnnt  for  many 
years  in  a  ]«rtinilar  liirality ;  thiit  in  atlfKttul  hy  the  writings  of 
Sydmbam,  who,  na  it  would  Hppcar,  had  nc%'cr  met  with  a  i«evere  ra«e  in 
Ui  mm  ptucticu.  Truusseau,  too,  reports  that  Brutoiinoiiu  hiid  never 
aoan  a  dcKth  fmm  Muirlet  fever  in  Toni-K  fmiri  the  yrvir  17£)0  to  lr^'2'2. 
twl  that  in  the  year  iS'2A  the  disease  prcvailid  in  a  niust  En;dignaiit  form 
ill  the  town  and  Biurounding  tlistnct.  Graves,  again,  in  desfrihiilg  the 
Dublin  ppiilemie  in  ISO'2,  ataliis  thai  the  dtaeose  at  that  time  prcvailcfl 
in  ■  vvry  malignant  f<irm  ;  but  in  the  following  year  the  typo  completely 
dMUiged  sod  a  mild  chamctur  wa^  m:untainoil  ihrrjiigh  BUcccasivo  out^ 
hrenkn  for  twenty-fteven  yearn,  after  which  the,  diiicnRe  resumed  its  former 
intonsity.  The  same  variation  in  severity  lia»  l»een  found  in  the  upidemies 
of  acnrU't  fever  on  the  conlinenut  of  KunijH!  and  Ameriea ;  hut  in 
Australia  it  has  been  more  uniformly  mild.  A  notable  exception,  how- 
trer.  ocrurrvd  in  Melbourne  in  the  year  1874,  wbon  tho  town  was 
taTBj^rd  by  an  epidemic  of  grfiat  malignancy. 

Many  attempt*  have  Ihtu  made  Ut  trace  a  connection  between  the 
mflauuues  of  elinuite.  season,  eoil,  and  loeulity  and  tlie  ty{io  luonimof]  by 
•eartatinal  epidemi.-**.  but  hitherto  wjihout  auree.'w,  Ilirsch,  however,  while 
iavcvtiguting  the  (y|Ki  of  2G5  epidemics  in  n-lattoti  to  fl«aison,  found  a 
ilight  preponderance  of  severity  in  tho  aunimer  and  winter  months — a 
result  by  DO  metana  confirmed  in  thi»  country. 

TTie  gcnoiul  mortality  has  varied,  iti  dill'ercnt  opidumies,  from  2  or  .1 
ki  3U  ]ier  cent ;  and  there  seems  Httic  doubt  ihut  the  severity  of  the 
<lwaasa  in  thi*  country  lias  of  late  yeaJTi  hcen  ^raduidly  dtnitnivhing. 

Owing  Ui  the  fact  that  compulsory  notilication  of  sra^Iot  fever  has 
only  been  widely  enforced  irinco  tho  year  1890,  it  is  very  difficult  to 
<htu.a  a  long  and  continuous  record  of  tho  case  mort^kUty  in  any  pur 


138 


SYSTEM  OF  MEDICINE 


ticiilar  diatrirt.  In  London,  hnwcvor,  the  moi-tality  nf  the  nisos  adiuiued 
into  the  hospjuls  of  the  Metropolitan  A^Iums  Board  is  of  value  in 
arriving  at  an  c(ilimJlt^'',  tt«  llify  now  rvccive  vontiiilcrnbly  nn»rn  than  half 
of  the  caaf!t  miniiiilly  notified  in  tli«  town.  During  the  ]a«t  twnnljr-thrcip 
years  81,350  tasfs  uf  stjirlt't  fever  Imve  bwii  lr«at«d  with  a  cun)l>inwi 
mortiility  uf  8  \mt  cunt ;  but  sittcc  the  your  IS74  the  anniuii  |Hircenta^> 
mortality  ha«  stondiJy  fallen  from  13'2  \a  0*9.  This  lYrduction  of 
mortjility  in  recent  years  is  no  doulit  jjartly  due  lo  an  improvement  in 
the  avorago  aH!ial  flUiLii»  of  the  pittL-iits  ri'ivivinl,  Thw  Itttlt^r  figure, 
howi^vcr,  ciin  hawUy  \\f  taken  as  ropi\-flt.'nt.iUivc  of  tho  j;eiioral  scarlet 
fever  murtality  ^i  \m\v\'s\\  itl  ttie  prvKunt  day.  a«  Ihu  cjisvs  ttenl  int« 
hoM]iiULl  incluik  tlie  \\v%tv  prfiportiim  of  Hcvorc  attaeks. 

A  cnnipiiriaon  of  the  number  of  denths  with  the  nuTnlH-r  of  case* 
nutiliifil  in  ttiu  t4)wn,  thv  only  method  for  which  cumplctu  uet-uracy  can 
he.  rlaimcd,  idum-g  i1i:tL  dtiiing  tho  last  few  ymra  an  avliial  ruchiction  in 
the  L-aise  mortality  has  wcaini.'d. 

Table  II. — Showing  Lhu  Scarlet  Fever  Mortality  in  hundon  calculated 
from  NotifiiCations  and  Deaths,  inid  that  in  the  HnapitAls  of  the 
Metropolitan  Asylumx  lioai'd  during  th«  last  five  years. 
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The  general  ca«c  mortality  of  scarlet  fever  in  London  at  the  present 
day  would  tlieru-fui-e  appear  to  Imi  about  5  j)er  cent.  Although  the 
sflTcrity  of  scarlatinal  epidemics  in  the  post  has  by  no  means  alw&ye 
timed  in  direct  rcUtion  with  the  social  status  or  ociWronnient  of  its 
victims,  nevertheless  it  is  a  mntUir  of  common  o))5er\'ation  that  the 
diticAsc  afTocts  with  grcat^^r  severity  the  inhabitants  of  lho8«  over- 
crowded diBtricts  of  London  in  which  ptjverty  is  rife  and  ill-nutrition 
eommiHi,  than  it  docs  tho  more  affluent  classea  living  in  the  curajjamlivc 
luxury  of  the  weat  end  and  more  open  parts  of  the  town.  Tho  aggre- 
gate tj'pe  of  iittack  in  large  towns  is  for  this  reason  a  very  mixed  one. 
Constancy  of  type  is  l>est  seen  in  rural  districts  and  amongst  tho  inmates 
of  large  institutions.  An  epidemic  of  scarlet  fever  arising  in  a  school  or 
orphiin  nflylutn,  or  amongst  the  cnipluyefi  of  a  club  or  large  hviaiiiL'tta  hQUse, 
'\%  uaiiKlly  extremely  mild,  cither  in  virtue  of  a  healthy  ri-gimo  nr  the 
favourable  age  of  its  victims.  (For  the  personal  facton  influencing  the 
cose  mortality,  see  Prognosis.) 

IIL  Spread  and  Infectlvtty. — The  contagious  clement  of  scarlet 
fever  is  always  derived  from  a  previous  case  ;  in  mo«t  instances  by  the 
direct  inlmlation  of  the  breath,  or  uf  air  charged  with  minute  partidcs 
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eitlwr  of  abed  epitbelinm,  or  of  tlii>  (IOi»icrAtf4i  ili»cli.irps<  from  some 
mucous  caritv.  That  ecarlet  fever  i^  nt>t  spt-ead  to  any  ilktiinvc  by 
aoioi  convrction  is  wrll  »hown  by  the  negative  exjieriencc  derived  without 
t^xcttptian  from  r<-rbuii  larj^  fr^ver  lirwpitAlii,  whoHP  waIIh  am  f-luHely 
•utToutMJvU  with  small  tenetnenta,  for  the  moat  p.irt  crowded  uilb  youitg 
cfaililrciL 

The  poMihiliCr  of  acarlct  fever  heinj([  tran»mitt<^  by  means  of  tho 
urine  in  msc«  of  chroitic  alkiminum  must  be  admitted ;  but  its  actual 
occurrence  is  ccrtiunly  not  siip|iorted  liy  experience. 

Tli«  viriw  may  ))e  conveyed  ))y  meiLUS  of  varioim  articleii  which  play 
the  part  of  fotnit*».  Many  inRtaiices  have  occurred  iti  which  the  agency  of 
books,  ol<it1ifft,  toVF^,  fiimitiirr.  Inylding.  |>ii.rrrlH  and  letters,  a.>i  vdiich'^  of 
vOOUif^on.  \ins  W'-n  cWrly  iudicati?^!.  Surh  siiliclt's  aw  oijialili*  r>f 
ntainiiig  the  conta^on  in  a  ]Kitenti»]ly  iwtive  ftpmi  for  long  periijuiH  ; 
certunly  for  twv  yeiira,  and  pcMwibly  for  ainrc,  under  snch  favonritig 
tonditioiM  m  aerial  stagmiliou,  modenite  tempuraUue,  and  tho  absence  of 
ilayligliC 

_  In  (■•■rLain  rare  inMancwi  it  would  ttoem  that  the  cont.tgi<-jii  has  been 
1114.^1  by  a  doubly  indirect  iuethD<l,'  and  the  po^j^iliility  of  linen  in 
the  lanndry  becoming  infected  by  that  of  a  ncark't  f^^ver  [Hitieiit  muiit 
always  be  remembered.  Even  at  disinfecting  Btations  the  servant  who 
reeeavug  tbu  articlus  for  the  stove  is  not  iiiicommonty  eugnged  also  in 
iheir  FMOoval  from  it. 

!xiu-lct  fever  i«  sometimes  widely  disseminated  by  means  of  an  infected 
fflilk-tfUppty,  and  thi:»  mode  of  diHudon  has  been  frequent  of  lute  years. 
I'ntil  the  now  historic  outbreali  in  MaryIel>one.  in  the  year  ISsr),  it  was 
miivcnally  believed  that  in  the>e  milk  epideniic*  the  inilk  wa.s  speeificBlly 
cnntominAted  fruui  n  human  smirco — eitliLT  directly  from  tho  hands  of  tbu 
milker,  or  from  accidcnUil  exputture  to  the  pi-uducts  of  a  case  of  scarlet 
fevw  at  Some  poiut  ol  its  tnmsit  between  the  cow  and  the  consumer. 
Tfc«  careful  invei^tigiitioiis  of  Mtwsra.  Power  and  Wyiiti-r  Blyth  in  the 
OOtbreak  n?ferreii  to  Iwl  them,  however,  t^j  disregrud  the  j)OM«iliilily  of 
Uie  milk  having  received  its  infective  jinipertici;  froiu  tiny  Innimn  t^ource. 
Tbc  milk  was  kmiu-n  tu  have  been  supplied  from  a  dairy-farm  at  Hi-ndon, 
iind,  further,  it  waa  definitely  proved  to  have  been  t'xcluBJvely  derived 
from  curtain  cowa  which  weri?  MuflVriug  frcim  a  poeuliap  disorder.  Dr. 
Klein,  aa  a  rvsult  of  cai-cful  reseiLrch,  came  to  regard  thi«  disease  in  the 
lleDdua  cows  a»  the  key  to  thu  epidemic  in  Marylebotie,  and  the  evidence 
lie  addures  uiidoubte4lly  lends  coniii-mation  to  the  belief  that  it  was  tho 
analogue  of  hunuin  scarlatina.     (See  Pathology.) 


*  IViOtigi*'  whliM  tnr  la  rrtrr  tieM  to  ■  o«m  whkh  ooriirrml  iu  ii],v  iiwii  {iractk-u.  Tim 
ttit»  an  tbu  a  blfaor  HtaTiuie  la  tli«  bouau  of  a  frieiKl  uivl,  ou  itjH  |>Iiitform  ot  a  railwAj 
Ratfea  tlilrtjr  niilra  vntf,  h\»  koii  whn  mniti  Vi  tliii  Abit'on  FFom  n  ncliaol  In  which  .nrjirlnt 
Inrr  ■»•  iium  pnrVDlniiL  Tha  two  uprnt  iin  bnur  And  a  hulT  logutliL-r  nml  tlirn  TvtitmL-<l 
la  IkcU  rwijwii'r  qoutvn.  Williin  lliw  hl-iI  four  Jny»  llr  laily  "f  IIi-j  boiw*  tr>  'vhit-h  Ih* 
Wbtf  mnnMil  fell  111  and  died  of  mallKiuut  *c&rt«t  f«Tcr.  Th«  fiktlicT  dukI  thv  svii  rcniMtiot 
«dL     Allkongli  \ht  falhrr  tnule  uixlaua  ulTt^ru  tA  flnd  the  rAn<.ir  elMiwhtiK.  uo  source  at 

I  other  Uuui  Ulmt  which  Kilf;^t«d  iUalf  caaM  be  ilUcoretwL — £o. 
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1}0  ^^^r  SysrSM  Of--  MEDlCiNE  ^^^^^^^H 

If  it  be  iiltiinately  estahlished  that  the  lower  aninisls  are  cai)abWW 
developing  the  diseaM-  and  rriinanituiii^  il  to  tnaiikiml.  it  is  nvidcrit  that 
oiir  views  of  che  epidemic  possibiliti&s  nf  scarlot  fever  must  he  correspond- 
ingly extoinied.  Moreover,  if  KlniiiH  teaching  Iw  contimipd,  viz.  thm 
Mciu'lol  fi>v<M'  and  the  Heiirloii  tow  disease,  ihoiifrh  showing  considrniMc 
variation  in  their  clinical  uppearaiiceti,  are  due  to  one  and  the  fuiitie  micro- 
or^uttam,  it  lends  support  to  thfl  gtatcnicnt  of  Thnn)»»,  that  a  disease 
corresponding  to  human  warlet  fevor  has  hpon  tnrt  with  in  horses,  dogs, 
cat»,  Bwinc,  nn<l  other  domesticated  animals.  Without  going  &o  far  w  to 
deny  the  poBsihh'  truth  of  this  statement^  I  am  cotivincfii,  hy  a  wimr- 
what  exU'nj«ivc  experience  in  this  dii*ction,  that  cat«,  at  any  rate,  rarrly, 
if  ever,  nctively  convey  the  infection  of  reiulct  fever. 

Scarlet  fever  has  hccn  succcasftilly  inondated  into  children  by  seven! 
obaervcn*  in  Ueruiany,  but  (he  methoti  has  no  beanng  on  the  spr<?ad  rk 
the  discoac. 

The  scarlet  fever  patient  »  capable  of  imparting  infection  from  the 
very  coinmciiceuit^iit  of  his  illiu'88 ;  but  the  time  at  whicb  bis  infectirily 
eeaaes  is  not  <tnly  very  dilHcult  to  detcimine,  hut  probiihly  varies  widely 
ill  diFTerent  ca^'S.  It  is  n  gowl  nilc  in  practice  to  regard  six  weeks  from 
the  ronh  as  the  minimum  length  of  fjuarantine ;  after  ibis,  the  patient's 
reicaae  will  he  dependent  upon  the  end  of  peeling,  and  upon  the  oesBft- 
tiiin  ijf  any  discharges  from  the  tsin*.  no»f,  eyes,  a  niuctiux  citvity,  or 
womid  of  iiny  description.  An  otorrlia-a  may  certainly  retain  infection 
for  a  pen'od  of  six  months,  even  if  it  have  been  present  before  the  Rcar- 
lalinal  atUick  ;  and  thu  desquamation,  though  usimlly  complete  in  six  or 
4'iglit  weeks,  may  persist  and  he  contagious  for  a  period  of  thteo  or  four 
mouths.  There  is  no  rciwon  to  regard  the  second  peeling,  which  occurs 
iniiome  caata.  as  necessarily  infectious,  though  tlitre  is  evci-y  reason  to 
regard  that  which  follows  n.  definit«  rrliipse  of  the  disease  as  being  ni» 
leas  a  source  of  (hui^rer  lliau  the  oiiginnl  peeling.  I{edfKi|iui»iation  is  in 
moet  cases  confined  to  the  luimls  and  feet.  The  patient  is  mi»t  infeclioiw 
when  Cho  discjisc  ts  at  its  height,  and  at  the  decline  of  the  fehiile  stage, 
when  a  line  [towdering  is  noticeable  on  the  face  and  other  parts.  As 
convalescence  advances  the  dogiec  of  iufcLaivity  aitucliing  to  the  cuticle 
progressively  diminishes.     The  jw^pular  hclief  tin  this  matter  is  erroneous. 

A  certain  pi-opoition  of  the  crises  dinclutrgL-d  from  a  fever  hospital, 
perhaps  two  or  three  per  cent.,  seem  to  commuiiicute  the  diecai^e  to  other 
members  of  their  hcuseholda  on  their  .return,  in  spite  of  the  most 
ecrupuloiw  care  in  their  final  diBiufoction.  It  is  possible  thai  the 
re})|)iratory  tract  may  remain  charged  with  infection  for  several  days 
lifter  a  person  has  ceased  living  in  an  infected  atmosphere,  and  f^  we  arc 
unfortuHHU-iy  unable  to  make  sure  of  thoroughly  tliHinfcctiiig  the  air- 
piuwjigcs  of  a  living  person,  it  is  wiw?  to  warn  tha  patient  ag;iinat  the 
possible  risk  of  a  too  free  intenciMirse  with  other  members  of  hts  family 
fur  Bcverat  day^  at  least  after  Iiek  return  borne.  In  epitu  of  every  precau- 
tion thoBC  so  called  "return  cjwes  "  will  occasionally  appear. 

IV,  Individual  Susceptibility.— 'rhis,  in  rc«pt!Ct  t«  the  contagion  of 
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ACitrlet  fever,  ivill  bo  fntiiid  to  vury  with  age,  sex,  sLiHi  of  hcnlth, 
idiosyncituy,  aiitl  previoiu  attttck.  Of  the«o  slncUy  pereonal  factors 
the  first  and  lost  are  U]i<loulHoiUy  the  moet  iu^K^ttant. 

Agt. — During  the  firet  year  of  life  Lho  liability  to  scarlet  fever  is  not 
very  grwit :  but  fnun  tliy  time  of  birth  it  i4hou«  h  rapid  iucrcase  until  the 
nmximum  U  rwacUwl  dtii-iiig  the  liflh  uud  nixth  ycaw.  Fi-om  this  time 
unwardrt  a  prugreivtive  dimiriiilioii  uf  ^iiset-plibility  sets  in,  which  is 
continund  thrunghoiil  life.  On  refvrenc«  to  Tabto  III.,  which  deals  with 
the  age  iiicideuco  of  uearly  70,000  cn«t>8  yf  scarlet  (ever  treated  in  tbo 
lluflpicals  of  the  Metropolitan  ^Vsyliinta  Boai'd,  it,  will  bo  eccn  thiit  nearly 
three-.teveniha  of  the  vrhole  niintlier  fall  within  the  second  quiiifjiu'riniuin 
of  life,  and  nciirly  LwoseviMithis  in  the  lii-et ;  the  penminiiig  two-nevBUths 
are  distributed  in  the  later  <|uiiif|iieiiiiia,  of  which  the  third  cUtnu 
corutidcrabty  more  thixii  half.  It  will  l>e  evident,  therefore,  to  what  an 
exiont  Mrly  youth  det«rmine8  susceptibility  to  tbo  diaeaee. 

TaBui  rtl. — Showing  liieidenco  of  Ago,  Sex,  and  Mortality  of  Ga.TflS  cases 

»of  Scarlet  Fever  admitted  into  the  lloepitaU  of  the  Metropolitan 
Asylums  Board  from  1371  tu  1693  iucluiiivv. 
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.Stj-. — The  inflaence  of  ecx  i«  not  vnry  great.     Fcmalea  are  attA<-lc«rl 
'  more  frequeotly  than  males  in  che  proportion  of  about   eleven  to  t«ii. 
This   preponderance  in  i-c.'^pect   to  female  attack?  in  acvn  at  each  quin- 
queiiniuto,  but  at  ages  cuider  Bve  years  the  disparity  is  le&9  nuu-ked. 


Ija  ^^^r  SYSTEM  OF  MEDlCiNE  ^^^^^^^^H 

Slati  of  IleaUh. — The  liability  tn  acarlet  fever  is  oonsiderabLy  inomsiNi 
by   the    prpBcnce   or  recent   alUfk    iif  aiiy    ijthor   acute   (UtMaae ;    and 
to  this  rule  the  other  meiuburs  of  the  iiifevtioiiB  group  are  ceilAinly  no 
oxceptions  [see  "t'lwxiatence  of  Iiifectioris  Diseaafw "].     The  lialiility  ia 
ill  all  prrihithiiity  grefltftst  in  n  poi-snn   .wffcring  from   tliphthnria.      It  is 
very  doubtful  whether  a  etrumous,  tubemUar,  or  other  dyncraeiii  aug- 
ments in  any  way  the  Busceptibility  to  BC«rlet  fever;  although  a  [hv 
diflpositioti    ii*    ct^rtainly   engendered    hy   the  prejienco  of   any   form  of   h 
Ciiturrh,  especially  if  localib<.ed  in  tlic  fauces.     The  protieue»i  shown  by  H 
the  inmiitcR  of  a  children's  wiml  to  t.'ilie  the  infection  nf  scarlet  fever  is 
M  niattor  of  common  oii^ervatifni,  aii<l  ibe  alnuMt  uiiiforni  miMiiejui  of   it*        i 
manifestatiou  has  given  a  9]iecial  signilicance  to  the  terni  "  SurgiciU  Scarlet  ^| 
Fever."     That  a  woman  during  her  puerperium  is  thereby  rendered  raoro  " 
«iwceptible  to  the  contagion  of  scarlet  fe^'er  than  she  would  have  l>oen  if 
subject  to  any  other  lowering  inftueuce  is  at  least  doubtful.      Although 
I  am  by   no  mean:*  cnuvinct^  of  the   tiutb   of    (he  assuniplir>n,  I   would 
if^ard  the  dovolupaiQiit  of  scarlet  fever  ill  a  puerjieral  woman  with  the 
greatest  anxiety. 

[di^»ifiicras!/. — The  imimunily  enjoyed  by  annie  in^liridiiaU  who,  though 
frequently  exposed  to  its  infection,  have  never  at  any  time  Ijeen  attacked 
hy  the  disease,  is  a  curious  fact.  In  some  instnnces  this  immunity  is 
sli;tred  by  itli  the  menibei-s  of  one  family,  and  in  certain  C-:»se8  would 
appear  to  be  heroditiuT.  Of  the  ciinditions  reguluting  it,  however,  we 
have  absolutely  ro  knowledge.  Kxiwrience  shows  that  we  are  not 
justified  in  regarding  such  immunity  as  nwessarily  lifelong.  Upon  other 
families  the  di.sea8e  seems  to  fall  with  peculiiir  severity. 

Pi'evvm.*  Affitd: — The  acr|Ufre<l  immnnity  conferred  by  one  attack  in 
most  cases  persists  throughout  life  ;  hut  second  attacks  of  scarlet  fever, 
arising  some  years  after  a  previous  one,  are  occasionally  met  with  in 
persons  in  wln.ni  the  geniiinenf-ss  of  the  primary  attan-k  was  beyond 
dispute,      (See  "  Complications  of  Scarlet  Fever — Ilelapao.') 

V,  Incubation.— In  the  large  pni|>ortiun  of  cases  in  which  it  is 
possible  to  define  the  length  of  inculuition  with  any  degree  of  Accuracy, 
the  period  between  n  single  delinito  exposure  and  the  Hist  appearance 
of  the  febrile  symptoms  has  been  either  two,  three,  or  four  days. 
In  some  well-:uithi^.nti<>-ited  instances  the  latent  stage  ap[>earis  to  have 
been  less  than  forty-eight  hours,  but  not  much  less.  It  is  a  significant 
fact  that  in  some  of  those  cases  for  which  an  incubation  period  of  IcoB  J 
than  twenty-four  hours  lias  been  claimed,  the  nish  has  not  appe&red 
until  the  thiifl  or  fourth  day  of  the  recorded  attack ;  the  early  sore 
throat  with  which  the  attack  wiw  dated  may  not  have  been  a  symptom 
of  scarlet  fever  at  all ;  u  ainiplo  UmBiliitia  or  faucial  catarrh  seems  to 
render  a  person  distinctly  more  susceptible  to  the  action  of  the  scarlatinal 
virus. 

On  the  other  hand,  the  period  of  incubation  is  sometimes  as  long  as 
five  days  and,  in  rare  instances,  even  six.  It  is  sometimes  loosely  staled 
that  the  lutvnt  sUige  in  scarlet  fever  may  extend  to  the  lengtli  of  u  fort* 
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night  or  room,  but  such  staU-'inimiH  miiat  he  recoivefi  with  caution.  I 
bavn  never  met  witb  an  insUinre  in  which  there  was  any  valid  reiwrtn  Ut 
believe  timt  tho  iwHimI  hail  \>wn  hm^t^r  thim  nix  comjiletc  dayft.  The 
point  is  one  of  pmcticAl  im[K»rtonrc  to  parcntii,  achoolmiwt'ers,  and  other 
panons  conc«mv(l  with  the  wwt^jdy  of  cliiWreii.  To  them  it  may  Iw 
Donfidvntly  ftaU'tl  that,  if  the  firat  eiise  v>-a»  pni]H«rly  isnlated  nnd  the 
iMAoesniy  measunM  for  disinfwtinn  scnipulously  carriiyl  i>nt.  the  wifety 
o(  the  other  memWre  \s  piiiclicalty  iis^iircd  if  no  i^c'cond  case  have  ariecn 
hrfnre  the  end  nf  a  we<rk. 

VI.  Invasion. — The  fK:drtntiiifi.|  nttAck  in  mriHt  pentniiH  develops 
itaelf  with  coiuuderabK'  rapidity.  In  tiddilimi  U>  the  ordinan'  m'^ir  of 
tbe  futirilo  state— Htirh  iis  ehilla,  weiiriiioaH,  itching  ])aiiis,  coRt'Ctl  tnnf^ie, 
lod*  nf  apjietilo,  broken  rcst^  etc. — there  are  three  symptoms  which,  in  the 
fnxjticncy  of  their  ubservetl  association,  are  eminently  suggestive  of  com- 
mencinj!;  wurtet  fever.  Theac  are  sore  ihrcmt,  headache,  and  vomiting; 
to  Uh»*  mar  bo  added,  less  de^;idwlly,  dianhnia.  Of  lhe<*e,  sore  thi-oat 
aKompanieu  by  more  or  letw  siibtnaxillai-y  M-ndeniens  iirid  »  vamhie 
degre*  of  painful  deglutition,  is  prohably  the  nioflt  eonstant :  noxt  tn 
tlii*,  in  adults,  hf»dsche  is  the  miidt  frwiuent  symptona-  In.  j-nung 
riildrcn  vomiting  ix  rehitiveU'  mora  fnH|tient  tlmn  hejtdaehc :  dinrrliipa, 
WO^  more  c«immun1y  «M.-eni-s  in  children,  esfieeially  on  the  approach  of  » 
Vnre  sttack.  An  anaiyeis  of  1008  consecutive  cases,  in  which  thfl 
Unorynf  onset  was  ini|uinvl  into,  ^hownd  that  vomiting  orcnrred  in  un  less 
tfclU)  W*  (wr  cent.  In  this  series  more  tlmn  75  per  cent  of  the  jiatient* 
»onj  ander  10  years  of  age, 

I  have  Ktiil  that  in  a  etirtain  nimihiT  of  I'ases  u  sore  throat  may 
l»Te  pr*ce«^lc<l  the  other  pymptoms  of  inviision  by  several  days,  even  a 
week.  Rut  in  them  a  di»linet  nggntvation  of  the  thnuit  nymptoniB  \» 
onially  s^cn  when  the  rise  of  temperature,  vomiting,  headache,  and  other 
b'^bs  of  aciit*  invasion  su|«erveno  :  the  early  son)  thnxit  was  proljubly 
BoconnecUal  with  the  attack  of  sairlet  fever,  iir  but  a  rti.ipoifing  factor. 

As  a  general  rule  severity  of  initial  symptoms  implies  severity  of 
Mtadc,  especially  in  respect  to  penistvnt  vomiting,  which  is  the  iiilc  in 
CBMS  d  the  toxic  wiriety.  Some  very  tnild  ejisns  exhibit  a  eomplete 
alMenre  of  prodromata;  the  rash  may  be  the  earliest  and  most  prominent 
sign  of  illness. 

VII.  Clinical  Varieties. — Although  no  fast  line  can  Iw  drawn  Initween 
one  form  <i(  attaek  and  another,  yet  for  the  pnr|ioseH  of  clinical  cLissifica 
lion,  ami  more  important  still,  in  reference  to  prognosis,  cases  of  scarlet 
IsTBr  can  generally  be  rcferreil  to  one  or  the  other  of  the  three  following 


(1)  Simple;   (2)  Septic;   (3)  Toxic. 
Of  thnse  the  two  latter  are  by  far  the  moat  grave.     It  must  be  remom* 
bered.  however,  that  individual  cases  vary  much  lei  the  severity  of  their 
nanifestadouB,  and  iuaensible  gradations  are  seen  on  ibu  eonlinvs  of  these 
daiaea. 

1.   ^mpU  Scarlet  Ferer. — Otherwise  known  as  Scarlatiim  Simplex  or 


Scarlatina  15uitigii:i.  A  f<ii*o  of  this,  the  most  common  variiity,  may  be 
expected  to  conform  to  tliL-  fullcwing  liriof  description :— After  the 
symptoms  of  invasion  hav«  poi-siitti'd,  iii>iu)lly  with  moderate  severity,  for 
atwHit  twctvty-Eoui-  hours,  the  cliamolcriKtic  neiirlet  emptioii  appears,  bcitig 
in  most  inaliincea  first  seen  nn  thti  nock  and  chest.  In  a  cotisiderahly 
HinalliT  numlxn'  of  cnn&t  the  i-i\»]\  ni»y  Iw  df  biyd  ♦•von  as  long  im  thirty-six 
huurs  aftur  dofiidte  invasion,  it  in  attondctl  vrith  an  aggravutioti  of  the 
throat  symptoms,  and  the  tongno  h4'.come8  thickly  contetL  Faucial  di»- 
comforb  Hnd  rnote  ur  \i.-%»  ditGciiEty  in  ^waUowiug  are  conipIaiMt*il  of,  the 
attempt  being  uttendtxl  in  some  (^iseg  with  severe  pnin  nnnn'ng  up  into 
one  or  both  wirs.  Tpndcnicss  and  a  slight  hut  pnlpahle  fnlnosw  of  the 
sulnnuxillary  lymphatics  «i"e  prej*i'nt  in  almtuit  every  iiiMance.  Along  vrith 
th»  increase  in  faneiaL  discomfort  the  ra«h  continues  to  ext^end,  the 
p)d»e  to  increase  in  freijiicncy,  and  the  tempemtnre  to  rise,  until  a  climax 
is  reached  on  the  thinl  or  fourth  day  of  illness,  by  which  time  the  tongue 
prpsents  the  characteristic  strawbLirry  ap]3etir»rice.  Then,  or  a  day  later, 
fleforviMceneu  M^ts  in  attendwl  with  a  giiidnal  improvement  in  all 
diriictiuns ;  the  lemperaturo  and  pulse  steadily  subside,  the  eruption 
fades,  the  throat  symptoms  abate^  and  convalescence  is  reached  on  the 
sixth,  seventh,  or  eighth  day  inile«4  intennpl^  by  some  complication. 
It  may  therefore  be  dialed  that  the  febrile  stage  of  simple  scarlet  fever 
lasts  about  a  weclf,  and  even  beforo  this  time  some  peeling  is  UBUnlly  to  be 
found  in  certain  eituatione. 

2.  S:/itic  SaiiUt  Ftvrr.  —  This  form  of  nttark,  often  designated 
Scarlatina  Anginosa  or  Scarlatina  I'Eccrosa,  most  commonly  affi>cts  yotuig 
childrun.  It  is  characterisiMl  by  an  Tilccratiun,  which,  though  ini.'uriab]y 
iMmminieing  in  the  tonsila,  may  by  its  extensiihu  lejtd  to  widefprend 
ilestnietion  of  ibe  iiL-iylibniiririg  jiarts.  The  priH'eta  is  attended  with  the 
grttibj.i]  ik'velopmciit  of  the  symplonis  of  septtirU'niLiL  BriL-Hy,  the  courtiG 
of  the  attack  is  as  foUows : — After  the  signs  of  invasiun  (which  atv 
usually  more  pronouncM  than  in  the  jtrevjous  clasa  of  case)  have  ppr- 
fliiited  for  Hjnie  twenty-four  hours  moi-o  ur  less,  the  eruption  appears.  It 
iH  uaniilly  intense  and  snmewhiit  (lusky,  often  patchy  in  its  distribution, 
and  usually  shows  a  tendency  lo  staining,  wliich  may  go  on  to  the  forma- 
tion of  definitu  jwtfwhiH! ;  with  tbo  doveKipnicnt  of  the  nwh  the  U'mpera- 
ture  rises  rapidly,  and  by  the  third  or  fuurth  day  may  reach  104'. 
Thp  tonsLEs  are  much  swollen  aiiJ  the  fiuicial  mucous  membrani'  acutely 
inflamed.  The  surface  of  the  tonsils  often  presents  rifcrntic  |iatrhes  of 
variable  extent,  or  the  lonails  may  he  eovciwl  with  an  exudation  which 
is  very  likely  to  be  mistaken  for  concurrent  diphtheria  [see  "Coexistence 
of  Infections  Diseases"].  The  tonf^e  by  this  timn  will  probably  present 
the  characteristic  strawberry  appearance.  From  this  point  the  condition, 
instead  of  beginning  to  anient!  as  in  simple  warlet  fever,  continues  with 
iindimini.'ihed  severity.  The  lempei-ature  remains  high,  and  is  of  an 
irregular,  remittent  character.  The  exudation  or  superficial  slough,  if 
present  nn  the  tonsilB,  gives  way  to  dpfinile  ulcemtion,  attended  with 
progressive  infiltratinn  nf  the  subjacent  lymphatic  glands  and  surround- 
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ing  n'ltttlAT  tissue.  This  brawny  infiltnition  of  the  tissues  of  tho  neclc 
.13  most  distinctive  of  scptir  scarlet  fpvrvr,  rikI  if  dovcloperi  on  Itrith  sidoJi, 
fin*y  CDffnp1ct«ly  encircle  tho  rip^^lc  liki-  a  collar.  A  profuse  muco-puru]<?iit 
tdiadnfge  oacapsB  from  tho  ruin-s.  whirh  iKTome  mnrfi  or  less  blocked  in 
xnwwqneiiee.  In  mmo  cnavi  tho  (!iit('h.trf;r  h  thin  and  »aninii.<t,  and  hj  itx 
I  irritant  effect  cxcorifttes  the  skin  Burrounding  tho  nostrils.  By  the  end 
'  of  tho  wuok  tht!  tongite  again  Itooomo^  ciHiU-d  iiml  ilcy,  and  the  lircalh 
offbnaive.  During  tho  course  of  tho  sfteonci  wock,  iinK'iu  improvement  set 
in,  tbe  patienl's  state  is  usually  u^'mvated  hy  further  changes.  Tho 
tempermtnre  baoonieB  of  a  mnw  msptic  character,  showing  diurnal  varia- 
tions of  tiro  or  even  thrf*  iIi-^cps  ;  fl.iid  tho  piilw;  more  i-a[nd  and  fevhie. 
bciiij^  in  yuiuig  chilrlrvn  often  over  IGO.  Deglutition  hecomea  morn 
It,  w,  in  consequenfti  nf  pnigreasivc  ileatnit-tion  iif  the  parts,  even 
rihle.  Thiu  food  and  oiTensivA  accretions  may  enter  the  laiynx,  and 
bronchitis  or  brancho-pneunitmia  n-sult.  Tht;  cundition  of  the  patient  at. 
this  juncture  is  deplorable  in  the  extreme.  Any  attempt  to  nwallow^  is 
attondetl  with  the  passage  of  food  into  the  nares.  Sleep  is  imp'»s8iMe 
in  ootisequoucc  of  the  nntninee  of  irrilant  BprTedons  into  the  larynx. 
This  givm  rise  to  puroxyRmiil  aitiirh.4  of  eoiighing,  which  are  extremely 
(■inful  by  reason  of  the  uleeratwl  condition  \>(  the  lUructun's  forming 
_  (In  upper  part  of  the  laryngejil  opening.  In  such  ciiae  no  rwt 
B  cMi    hf   obtainml,    ami    tho    exhaustion    and    general    prostration    ar« 

^Bsi^jJIIrBrds  tho  end  of  the  Becond  week  a  morbillifonn  eniption  of  septic 
tn^n  nuty  appear  on  the  Inittockn,  cheeks,  .irid  extensor  a-spint  of  iho 
lai^er  joints  ;  and  the  case  may  rapidly  prove  fauU.  Death  may  not  occur 
Dntfl  the  third  week,  in  which  ciise  suppuration  is  very  prone  to  ariw  in 
anoeotjoo  with  some  of  the  lymphatic  glands,  or  elecwhero.  Further 
tfmfHomm,  which  usually  set  in  before  death  and  aiford  evidence  of  the 
trptjcmnic  nature  of  the  caae,  are  pri"»fuse  dian-hK-a.  re^tle.'wnosa,  de- 
linuiu.  sweating,  pulmonary  congoiitiotii.  bronch't-pneumonia,  wasting  ami 
»lbominuri;L  In  owes  which  reijover.  the  pyrexia  ami  other  symptoms 
unnlly  jthow  a  gra^lual  abatement  during  the  latter  half  of  the  second 
week ;  but  oven  in  these  the  duration  of  the  acute  lUnei^s  is  i^ddom  Iosh 
than  a  fortnight.  Wasting  is  consideraWe,  and  con  val  ear  mice,  often 
intvrrupt^l  by  the  advent  of  some  well- recognised  compli<Mtioii,  is  cor- 
nspondingly  protracted. 

3.  Tttnr  ,S'mrW  Fever. — This  form  of  attack  includes  those  cases 
which  are  often  descrilied  by  the  tenn^  Scarlatinit  Maligna,  Atjjxic  or 
Adyounic  Scortec  Fover.  The  charactcriedc  fcutitre  is  that  the  gravity 
of  the  patient's  condition  is  out  of  all  proportion  to  the  severity  of  the 
throat  lesion.  In  the  true  maJigiiattt  attack  the  patient  is  struck  down 
bjr  tho  intonsity  of  the  scartatinii  poison,  and  die»  even  iH-fom  the 
lyiaeal  symptoms  of  tho  disease  hnve  hiifl  stitlicient  time  to  show  them- 
wtrvB.  The  rash,  if  present  at  all.  is  patchy  and  ill-developed  ;  there  ii 
hut  litdc  affection  of  the  fauces,  the  pulse  is  extremely  nipid  and  feeble, 
and  the  patient,  often  conscioiw  to  tbe  end,  succumba  with  the  signs  of 
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profuuiid  n«rv(.iw  (k-prx'ssiori,  and  a  temperature  which,  us  in  «uake-liite, 
may  liiive  1il'i>ii  subiiomml  thcoiaghoiit. 

Siit'h  rjisrs  ;it  ihc  [m-soril  tiay,  in  Lomloii  at  any  rate,  arc  oxlromely 
rani ;  whttU-vcr  may  have  tuvii  thti  c-ftef  in  tho  paeL.  Not  infrequKOtly, 
howevtir,  a  typo  of  nltark  j^  nitl  with  which  liy  it«  tuxic  inltrtijiity  is 
deiiBrviiig  of  ihu  iiuinu  "  HL'iui-umlignuiiL "  It  piriiViiU  ihu  fullowjtig 
characters:  th*  signs  of  invMimi  arc  iwimlly  inordniatc,  citpecJaUy  the 
vomiting;,  whiob  often  pcrsJHl^  thrimghout;  the  toiiptTatiin:  «uun  nue*  to 
a  ;;rci)it  hfij^ht,  |H)rh)].[w  to  106°,  and  ia  for  iIil-  most  ]wt  suBtuiiiiKlj  with 
but  slight  rfmisfiiori ;  the  riish  quiukly  appears,  find  lieoonit-s  intensely 
viviti,  with  a  tendency  to  cyiiitueie,  lie«t  uiaikwi  in  the  lips  and  cxtremi- 
tiea ;  piittrrhia)  sumcrtimm  apiii-Jir  in  tho  akin,  which  niiiy  become  much 
discoloured  in  dependent  pnrUt ;  the  fauce*  arc  vividly  injected,  anil 
more  or  less  oedumatotus,  but  there  may  be  no  ulcerutiou  whatever,  or 
any  obvious  intiitration  of  ihi'  siibjiuriMit  lymphitticft ;  the  pulse  ia  verj' 
fre<|uent,  often,  in  children,  rt.\iching  180  \'y  the  end  of  tho  second  day. 
Vomiting,  ini^'UHM  rrntliJHfneHa.  mii^eulur  tremor,  and  menial  confusion 
arc  always  pre.«ent,  the  hitter  pju^sing  through  tho  stage  of  delirium 
into  finid  coma.  Death  commonly  takes  place  on  the  tifth  or  sixth  day. 
TowMinl.i  vhe  vtvl  of  tfaeHo  eJUfeii  the  temperatuiu  often  shovK  a  further 
elevation.  It  may  register  ahovo  106'  at  the  time  of  death.  Cada- 
vcriv  lividity  always  sets  in  rapidly,  and  signs  of  itu  approach  are  often 
noticpahhi  U-forB  life  in  extinct.  As  in  tyjihus  fever,  this  condition 
flimply  represents  the  final  devclo]>nient  of  a  petechial  orui>tion  coupled 
during  life  with  liumc  degree  uf  cyanosiB,  and  may  be  regarded  as  an 
nx|>reHHion  of  tho  inttmse  toxic  diKintegnitiori  which  has  taheri  pUce  in 
the  blood. 

It  ahimid  l>i<  remarkml  that  the  turm  "  nmlignunt "  is  often  loosely 
appliffl  to  that  cla-«  of  case  which  is  hero  described  under  the  name 
"septic.''  True  it  i«  that  many  O'f  such  cases,  from  one  i»oint  of  view, 
are  malignant — indeed  very  mrdigiiant ;  but  in  them  the  ilominant 
symptoms  aro  dependent  upon  the  relative  severity  of  a  local  le«ion 
which  may  be  regarded  as  more  or  less  contingent  to  scarlet  fever.  It 
BoemR  U}  me  morn  logical  Ui  reatrict  the  t'emi  "malignant"  to  thoite 
ca»e)i  which  nr«^  malignant  in  virtue  of  the  inletisc  action  of  the  esHentiat 
Bcarlatinat  poison. 

VIII.    Analysis   of  Symptoms. — ytxpert. — The    facial    expresfiion    in 
scarlet  fever,  at  any  rate  at  an  earlj'  stage  of  the  attack,  is  usually  intelligeiiL 
The  eyes  are  bright  and  Biwirkling,  and  the  conjunctivie  during  the  firRl   _ 
two  days  are  commonly  somewhat  injected,   espcciiiHy   if  the   i-a«h  !«•  I 
well  developed.     The   cheeks  are  from   the  firet  suffused  with  a  vivid 
flush,  which,  on  the  second  or  thini  day  of  the  eruption,  becomes  as  it 
were  diwted  over  with  fi  fine  white  (Kjwder,  giving  rise  to  an  appcATancc^ 
of  powder  and  rouge  which  is  very  suggestive  of  the  stage-     This  ia  in  * 
reality  the  earliest  sign  of  peeting.      In  many  cases  the  powdering  is  so 
fine  that  it  might  not  inaptly  be  compared  to  the  hlooni  on  a  ripe  peach, 
and  teada  greatly  to  enhance  the  natural  beauty  of    childhood.     Its 
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chanctvrs  nuy  Iw  clciixly  tlufinct)  hy  the  aid  of  a  mugnifying  luni;.  Tht.' 
forebtfttd,  too,  is  not  iafrcquontly  (lushed,  hut  to  n  much  \c»»  extent.  The 
rcigion  arouncl  the  mouth  is  ne^'er  invaded  by  a  flush  or  rash  uf  any 
tlMctiptiun,  but  sUuhIs  out  |)a]e  and  whito  in  inark^il  conlnittt  In  the 
viTitiiy  injecii-ii  chci^k.  This  oii-cnmrtral  pnllnr  forms  a  wiill  -  di'fini?d 
ctrclv  ur  triangle,  boimdixJ  Litvnilly  hy  the  niiwj-Iabial  foldc,  and  below 
by  ibt?  [Kfint  uf  the  cliiti.  It  ih  wi>il  bmu^ht  uiit  in  a  photopiifih,  and 
though  \t\'  no  mvans  <listinctive  of  scarlet  fo^'t^r,  is  td  considerable  Aw.- 
gncMtic  \']iJue  as  a  point  uf  differatittation  from  mca-ilex. 

After  thi<  fall  of  the  trmjHtmturt',  itiid  th»  divlinit  of  the  ranh,  the  com- 
plnxinn  li»M  thosfl  chaj-acteristicR.  and  thp  countfnmiice  gpHPrally  )iernm«i 
aoiaewhAt  |MiJlitL  Th«  jiaMor  is  partly  the  result  of  powdery  desrjiunna- 
Uuti,  ami  is  ill  aomo  di->^f«-  dcpi^ndnnt  ii[H>n  n  (-ondJtion  of  [KiHt-.scarlatinnl 
fttuenuA.  In  %'er}'  mil<l  atUcks,  with  Klight  cniption,  tht>iv  may  he  v<>ry 
littJo  uf  the  fure^oiiii;  ap|j<«raiK-«s. 

Kruptioti. — Tho  scitrlatinal  rash  is  rery  chai-arteriiitif;,  appearing 
nittidly  within  twenty-four  hours  after  the  i<ympt<>iii!}  of  delinit«  inva- 
•ion ;  it  is  Brst  Been  on  the  chr»l.  neck,  and  upper  a\-m»,  frnni  thence  it 
aprrftdii,  in  the  cours*  of  a  few  hoiiiT,  ov^r  thr  tmnk,  down  th'^  amis, 
tnd  ftnally  reaehus  thu  legs  extending  from  abovi!  duwnwairls.  In  well- 
raarkvvl  caat^  it  luiiuilly  reaches  ita  hiught  in  thrcci  day«,  that  m  on  the 
fourth  diy  of  attack.  Ita  full  development  on  tb«  lower  part  of  the 
1^  may  be  bs  much  as  twenty-four  hours  later  than  on  the  chest  and 
Hck.  Ita  colour  may  be  best  dracribcil  as  a  bright  brick  red,  rarj'ing  in 
mild  At.tAi.-k)4  tou'anl!)  pink,  and  .sh^iwirtg  a  ti'ndcriiy  to  tbi^  darker  sraitet 
litib)  in  jievere  caaos.  lnt«n»ity  und  persistence  usually  go  together, 
vith  a  proportionate  tendency  ro  st^iining. 

There  ara  two  elements  in  the  developed  sctirlatinal  'eruption — a 
finely  papuhir  or  so-eallwl  punctate  element,  which  ia  usiudly  the  first 
lo  api^estr,  «nd  always  the  last  to  go  ;  and  a  superadded  erytlu-ma,  n-pnr- 
•eniing  the  conttuenl  element.  This  a  more  traiLiient.  aud  di»appi-iii'K 
cariier  ihan  the  fine  papulation  referred  to.  It  will  bo  ohvions.  there- 
tore,  that  the  nish  in  its  earlio)-  stage  is  mainly  {tapular ;  in  ius  devo1op<xl 
ttage  it  is  both  papular  and  crythcmatoug,  and  in  ite  final  stage  it  is 
■gun  papular.  In  many  cases,  however,  the  rash  is  of  a  mixed  character 
faxnn  the  oul^t  By  careful  altentiou  to  the  ri.'lativc  development  of 
these  two  facture  on  ditfurent  (»art8  of  the  surfaee,  it  m  iisiuLlly  possible 
to  gau^  with  sonio  degree  of  accuracy  the  stage  at  which  the  attJick 
is  pmwntcd.  Confirmatory  evidonco  of  great  value  can  also  Iw  deducfd 
from  the  appearance  of  the  tongue  at  the  eame  stage.  The  rash  when 
fully  developed  is  attended  with  a  considerable  amount  of  inflammatory 
isdema.  causing  mora  or  less  difficulty  in  ftexing  the  tiiiger-joints. 

The  eruption  fades  in  the  order  in  which  it  apjicivn-d,  going  hand  in 
hand  with  the  rise  and  fall  of  the  temperature.  In  w<il]-dnvf:]oped  oases 
the  rash  is  gone  by  the  end  of  the  week,  leaving  behind  a  uniform 
greenish  yellow  discoloration  of  the  skin.  This  is  beat  recognisotl  by 
pressing  with  the  finger  on  the  surface  of  the  abdomen,  and  then  rapidly 
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M-ithdrawiiig  it.  In  some  instinccs  rlistiiict  lines  of  btrinoiThftgo  xnmy  be 
diiicorncd  /or  scv«rHl  duvK  I'lmiiiiig  tiMiiavcrscly  acro8»  the  Elexor  surface 
of  the  elbowB,  wrists,  and  'kuws. 

Certain  locn.1  pcculiuj-iiit^  of  the  eruption  are  doAcrving  of  notioo. 
In  the  firftt  ^\mh\  it  nmy  >i4.^  rtiiphAtically  statod  timt  a  true  MatHatinal 
eruption  is  very  raruly  b«c(1.  w\  the  face ;  w!in,t  ia  seen  ia,  as  bus  bwii 
HlaLed,  simply  itii  erythcmiitoiiK  flush,  best  innrkc^l  on  the  cbceks,  and 
iiftrtn  in  leas  fU'gT«*e  on  the  forchtsKl.  No  jjiinctation,  still  lens  jwpula- 
tif)n,  i^}  to  bo  found  lit  tbo  vast  majority  of  coses.  The  eamc  distinction 
is  tme  of  the  palms,  and  still  more  of  the  soles. 

Althoujili  thn  distribution  of  the  minute  papuUlion  inay  bo  lo 
winie  extent  determined  by  the  pi>int'4  nf  emergcnei'  uf  bairs^  yet 
thifi  if  by  no  moLiiii  the  rule;  for  the  Inrgo  miijoritv  of  these  tiny 
pipides  do  not  corrL-.-ponrJ  in  locjility  with  ibe  hnic  follicles,  or,  if 
HO,  only  by  ftccidont.  However,  the  local  auatomieal  peeuliaritie*  of 
tlio  skin  arc  not  altogether  without  effect  on  the  development  of  the 
scarlatinal  eruption.  Wbeie  the  »kiii  surfwco  i»  cwi]-«<?ly  jKipuLtr,  as  for 
iriatimco  on  the  outer  mirfucc  of  the  uppt-r  armi>  and  on  the  outride  of  the 
leg*  atid  thighs,  it  will  be  fmind  that  the  rath  is  eharacterisiwl  by 
nuiuvpiu^  c'Kii"»e  and  iiidnnitvd  piiinile*.  These,  however,  way  I*" 
noruinlly  preaunt,  in  whieh  caae  they  aro  simply  remlered  more  obWous 
by  the  hyperemia  which  i«  an  essential  feature  of  the  scarlatina)  emptioD. 
But  i»lth"U^'h  in  thi.'ir  nature  these  jiapules  may  not  be  atrictly  scjirlallnal. 
ttu\v  nevertbeU^Ha  afford  vahmble  indiciitionB  of  a  reeerit  eniptioii,  ok,  by 
retJiiriinf^  thoir  injoxilirui,  they  may  remain  unduly  oUvioua  for  at  leiuit  a 
week  after  the  truo  raeh  ii;ui  disap|3oated.  The  din^'nostic  value  of  this 
I'oarrte  pjipiibition  cm  the  outtr  side  of  lh«  !ep4  and  iifvpcr  arma  during  the 
second  week  of  scarlet  fnvcr  can  har<Uy  be  overestimated. 

During  the  decline  of  tbu  cniption  the  tension  in  the  skin  gradually 
rehixoa  as  the  iwlema  dinapiieai-s,  and  a  aoniowhat  shnvcllcd,  parebmcnt- 
likc  appearance  and  fir]  cff  ttie  epidtrmis  aflords  a  trustworthy  inrlication 
of  the  pfuUng  wlueh  is  to  foUow. 

In  suinc  ^a8(^s,  in  eonHi-iiucncu  of  the  intenaity  of  tho  nuth,  thn  minute 
papules  which  characterise  the  scarlatinal  eruption  actually  [)roce«3  to 
veaieulalion.  and  ho  give  me  t^)  localised  v.v<i\}s  of  miliaria.  Thc^y  differ 
in  their  appejkranco  from  those  sreii  In  acute  rheumaiiflm  in  the  fact  that 
each  one  is  situated  upon  an  obviousty  inflamed  baMo.  'I'hey  most  oft^n 
occur  upon  the  Itack  of  the  hands,  wrists,  and  forearm)^  nu>ru  rarely 
on  the  neck,  chost,  and  abdomen,  and  often  give  rise  to  con«idoral)1e 
irritation. 

l)e*q}iam'tli0n. — A  certain  amount  of  peeling  of  tlin  cuticle  will  be 
found  in  all  cases  which  have  been  attended  with  a  distinct  oniption. 
Whether  peeling  ever  occurs  in  cases  in  which  there  has  been  absolutely 
no  rash,  n  however  \>iss  certain.  Ita  amonnt  is  usually  pniportiotiate  to 
the  intensity  and  persistence  of  the  eruption.  Dcaquaraation  Iwara  the 
name  relation  to  the  antecedent  eniption  as  pcoUtig  of  the  tongue  does 
to   the  previous   inflammatory  injection  of    the  mucous  lining  of   the 
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mouth  ocd  fauces.  In  infants,  in  vrhom  the  itkin  is  soft  and  fatty,  the 
Ruhsequcnt  pccHng  \»  itniuilly  )>iit  flight  iiml  iraniiiimt,  and,  iitilriw  Imikod 
for  with  the  grcAtoat  oaro,  may  escape  ohserx-ation  alt^g^^thfr.  It  nmy  be 
best  observed  by  nibbing!  the  skin  with  a  towi^l  after  the  chiUI  has  been 
bathfld,  when  delintlo  nAXf.  of  ciiiicit*  will  gt^ncmlly  Ite  8(ten  tn  (;i>niu  off 
for  scvtnd  days  after  thn  rash  hiis  faded.  Pcriiing,  too,  in  ofti-n  slight 
and  ill  defined  in  adults  who  have  ])a»i8ed  thryugh  a  mild  attHck.  The 
anU'  Hign  of  its  prctmnce  in  persons  in  whom  the'  skin  is  naturally  gnsasy, 
as  It  oft«n  is  in  young  adults  who  am  thf  nubjccts  of  aciic,  may  be  a 
bite  separation  in  sbrcdH  ul  the  thick  epidi'mial  covering  of  the  ])tilms 
and  Doles. 

The  local  pccidiaritifw  of  tho  skin  in  difforr:nt  parts  of  the  body  f^xtstt 
a  mndih'iiig  effect  upon  the  chamctcr  of  the  desquamtttion.  Thus,  on 
the  face  and  cars  it  usually  lakes  tho  form  of  a  ttnn  jiowdnring,  and  ibo 
same  may  be  tnie  of  the  groins,  axlllie,  and  inner  si<lo  of  Iho  upper 
amis.  On  th«  neck,  trunk,  foriuirmn,  atiri  thighs  the  surfiico  epidermis 
sr|iani(eH  in  ih«  form  of  thlirjile  scales  <»f  varialde  size,  ciimmonly  pre- 
rfide<l  liy  a  pin-hole  nr  worm-eaten  appi-arance  of  the  cuticle  which  ts  very 
distinctive.  From  these  numcmus  centres  the  peeling  extends  centri- 
fiigally,  until,  by  fusion  of  Iheir  |  nriphnrita,  any  such  amuigi^ment  ie 
imjx'i'ceptible.  The  skin  eoveiing  the  front  of  tho  knees  usually 
de8<]tULiaates  in  cosr&er  scales  and  in  K<«s  characteristic  fashion.  This  is 
still  better  marked  as  r^punln  the  psdms  and  the  Hotrs,  fntm  wliirh  the 
cuticle  iMually  come«  off  in  shi-etls  or  large  thick  flakes.  In  »*'mo 
instances  thoso  are  so  extensive  as  to  resemble  an  incomplete  glove  or 
golosh ;  vhercas  in  others,  a  Ary  and  chaCky  appoamnoo  of  the  palms 
and  soles  is  uU  that  can  be  found  to  rapre-sent  <les([uaniation.  It  has 
been  said  that  tho  naih  are  occnsionally  shed  as  a  part  of  tho  general 
dfi*qunniativc  process,  hut  1  have  never  seen  this  occur. 

The  earliest  sign  of  ileMiuaniation  wilt  Im  fuurid  on  tho  face  in  the 
form  of  the  fino  poM'dering  on  the  cheeks,  whieli,  if  the  subjacent  flush 
he  well  marked,  gives  rise  to  the  powdir  and  i-ouge  appearance  before 
refwTe<l  to.  In  many  M»e»  the  powdering  iB  of  a  c»mn»er  character,  and 
may  ho  earliest  and  best  marked  on  tho  fi-ontal  cniinences,  the  eyelids, 
the  muco^utaneoiu  jtmction  uf  the  lipK,  the  lubules  of  the  e;in(,  am]  at 
the  margin  of  any  scab  or  recent  cicatrix  wherever  situated.  In  well- 
develftpod  attacks  the  peeling  may  be  lixible  on  tho  face  as  early  as  the 
vxond  day  of  the  rash.  It  ni]>idly  exlernU,  and  by  the  end  of  ibe  week 
is  well  marked  on  the  m-ck.  ch<?»t,  and  inner  surfacu  of  thu  amis.  By 
the  end  of  tho  second  week  peeling  will  have  boeomo  more  or  less 
general.  Tho  face  and  neck  by  this  time  will  usually  have  comjiletod 
their  peeling,  and  evidence  of  that  which  is  lo  follow  may  eitlinr  then, 
or  a  little  later,  he  observed  on  tho  palmn  and  soles,  which  feel  dn,-  anH 
parchment-like,  and  present  a  sgmijwiiat  wrinkled  appeanince.  .\t  the 
end  of  four  weeks  peeling  in  most  cases  will  have  Iwon  completiMl,  with 
the  exception  of  the  palms  and  soles,  which  do  not  become  clear  as  a  rate 
itii  two  or  three  weeks  more  have  elapsed. 
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withdrawing  it.  In  snmn  inatannis  diBiinct  lirn-H  nf  ha'morrhaf^^  may  be 
discerned  (or  Boveral  days  riiiiiiiiig  liatu* verse Ij'  across  the  Hexor  surface 
of  l)ii)  elbows,  wi-iste,  and  kiiiH'K. 

{Contain  looal  pcciiliaritit's  of  the  eruption  are  deaoi'ving  of  notice. 
It)  tbe  first  place,  it  niiiy  be  emphatically  stateil  that  a  tnie  itcarlatinal 
uniption  is  very  rarely  eeen  on  the.  face :  whiLt  ia  seen  is,  as  }]iis  Ixwii 
atnted,  simply  an  eirthematoiu  tiiiAh,  hmt  marked  on  the  cliceks,  and 
often  in  lens  degree  on  the  forehe<id.  No  putictation,  still  lew  pjipida- 
tioti,  is  \At  he  found  in  the  vjist  majority  of  cAR»t.  The  sjime  distinction 
is  tpiiu  of  the  giatinH,  and  utill  nioif  uf  the  soles. 

Although  tho  clifitrihution  of  the  minute  papulation  may  be  to 
«omfl  ©stent  dfitcrminerl  by  the  pf*intfl  of  emergenrn  of  hnirR,  yet 
this  is  \*y  no  means  the  ruin  ,  for  the  large  majority  of  these  tiny 
pipuloa  do  not  correspond  in  locality  inth  the  hair  follicleB,  or.  if 
no,  only  liy  arciilcnt.  However,  the  l^K-al  anatomical  pecnliaritieA  of 
the  akin  are  not  altogether  without  eO^et  on  tho  development  of  the 
JACarlatiniU  eruption.  Where  the  flkin  surface  ia  coai'srly  p;i.piil:ir,  aa  for 
nnstsnce  on  the  onter  surface  uf  the  upper  arms  and  on  the  niit-itde  of  the 
log*  uiid  thighs,  it  will  Iw  found  that  the  rash  is  cbaracteriscd  by 
numerous  coarso  and  indiimted  papules.  Thosp,  however,  may  he 
norniiitly  present,  in  whirh  cjtxe  they  are  simply  rendered  more  nlivioiu 
by  thi;  hyponemia  which  ia  an  e^^sential  feature  of  the  itcarlatinal  enijuion. 
But  although  in  their  uaturc  thew  papides  may  not  he  strictly  scarlatinal, 
they  neveirtholwnK  atT'ord  valuable  imlicMlious  of  .1  retiint  eruption,  aa,  by 
i-fitaining  their  injection,  they  may  remain  unduly  obvious  for  at  looet  a 
w6ok  after  the  true  rash  has  disappeared.  The  diagnostic  value  of  this 
c'>ai->te  pa|jidatiuu  on  the  outer  side  of  the  legs  and  upper  arms  during  the 
second  week  of  sciirlet  fevt-r  can  hawlly  bo  overestimated. 

During  tliL'  decline  of  the  cruptioii  the  teuKion  in  the  ^kin  gradually 
rulitXL'i!  lb)  tho  ludemii  ilisappears,  !ind  a  somowhiit  shrivelled,  jwrchraont- 
likij  ap[>citrance  and  fi'i'j  of  the  epidcrmiB  utfoids  a  trustworthy  indication 
of  the  peeling  which  is  to  follow. 

In  some  casus,  in  ccmi^i'xpienve  of  the  intensity  of  tho  rash,  tho  minute 
papules  which  charaeterise  the  searlivtinul  eruption  aetually  proceed  to 
VMS  i  cub  til  in,  and  so  give  rise  to  lucaliBcd  uropa  of  miiiari:i.  They  difTer 
in  their  ajipejiraneo  from  thiisL-  scku  in  ficiile  rheunuiu^m  in  the  fact  thai 
each  one  is  wtuatftd  upon  an  obWouftly  iiiHamcd  base.  They  most  often 
occur  upon  thu  back  of  the  Ii^ikIs,  wrists,  and  forearms,  more  rarely 
on  the  neck,  chest,  and  abdoraect,  and  often  give  rise  to  considerable 
irritation. 

I>cjqii/tmfitian. — A  certain  amount  of  pivling  of  thti  t;uiic'li>  will  lie 
found  in  all  casca  which  have  been  attended  with  a  distinct  eruption. 
Whether  peeling  ever  occurs  in  casta  in  which  there  has  been  ahsolutely 
no  raah,  ia  however  loss  ctTtiiin.  Ite  amount  is  usually  pi'Oportionate  to 
the  intensity  and  pcraistencn  of  the  eraptfon.  Dasquamatiou  benra  the 
same  relation  to  the  antcce^ient  emption  as  peeling  of  the  tongue  do«s 
to    the  previous    inflammatory   injection  of    the  mucous  liuiug  of    the 
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mouth  juul  fmioes.  In  infants,  in  whfvm  the  skin  is  soft  and  fatty,  tho 
m)M<M|uenc  peeling  is  UROally  hut  flight  and  transient,  und,  unlvss  looked 
fur  with  the  greateat  carp-  muy  e-Kcripc!  oiieervation  ikltogelher.  It  inny  be 
beM.  otMerved  hy  ruhliinK  tho  sfciii  with  a  tow^'I  after  th«  child  luia  been 
Wtbed.  when  dclicato  toIIb  of  cnticle  will  generally  be  seen  to  eonio  off 
fur  wvcnil  days  aftnr  the  rash  ha«  fadecj.  Pwllng,  Icx),  ir  often  slight 
And  ill  dufinod  in  a«lallji  ii'ho  hnvo  paMtinl  thmngh  a,  mild  attack.  The 
only  Mgn  oC  its  presence  in  persons  in  whom  the  skin,  is  nsturnlly  greasy, 
u  it  often  is  in  young  ndultfl  who  are  the  mdijecta  of  acne,  may  ho  a 
Ut«  sepftntiDa  in  ahretU  of  the  thick  (epidermal  covering  of  the  [Minis 
Bod  solas. 

TIm  local  pecidianties  of  the  skin  in  different  parts  of  the  body  exert 
•  mollifying  effect  nfKm  the  chanicter  nf  th<^  d<-s([uamation.  Thuit,  on 
the  face  and  ears  it  usiudly  uUies  the  fomi  of  a  licio  powdering,  and  tho 
Mm*  in&y  l>e  true  ol  the  groins,  axilla-,  and  inner  side  of  tho  nppci- 
■!■■.  On  the  neck,  trunk,  forearms,  and  thighs  the  siiffneo  epidermis 
M|Hnttm  in  the  form  of  delicate  seaEes  of  variable  siKe,  commonly  pre- 
e«d  hy  a  pin-hole  or  worni-eaten  appearance  f>f  the  eittiele  whith  is  vcr^* 
dktihctive.  From  these  numerous  centres  the  peeling  extends  centii- 
fu^ly,  until,  by  fusion  of  their  ]  eripheries,  any  sueh  nmiiigement  is 
impercoptihie.  The  skin  covering  the  front  of  the  knees  umially 
dciqiianutiH  ia  coarser  sealer  and  in  less  churocteristie  fashion.  This  is 
■tin  ln'iter  marked  as  regards  the  palms  and  the  soles,  from  which  the 
cDticlf  iiniL-itly  «Mnn?s  off  in  shredH  or  large  thick  flakes.  Tn  sumo 
tniUiioetf  these  are  so  extensive  as  to  resemble  an  incomplete  glove  or 
gobiah ;  whereas  in  others,  a  dry  and  chalky  appeuranee  of  tho  palms 
uid  soles  is  all  that  can  l>e  found  to  represi^rit  desijuamalion.  It  haa 
Inm  said  that  the  nails  are  oecasionally  shed  as  a  part  of  tho  general 
d<a<inamatiro  proco««,  but  I  haw  never  seen  thi.H  iteent'. 

Thn  carlioat  sign  of  dcwjuamation  will  be  finmd  on  the  face  in  tho 
form  of  the  line  powdering  on  thi;  cheeki«,  whit'h,  if  the  subjaci-tit  flu&h 
t«e  well  marked,  gives  ri«e  to  thu  powdi-r  and  rouge  appearance  licfore 
nfernid  to.  In  many  cases  the  {iowdi;ring  ia  of  a  eoarser  chariurter,  and 
Bsy  be  earliest  and  best  marked  on  the  frontal  eminences,  the  eyelids, 
the  muco-cutaneous  junction  of  tin.'  Iip>^,  the  lobules  of  the  vim,  and  at 
tiuf  mai^gin  uf  any  acab  or  recent  citatrix  wherever  situated.  In  well- 
devdopod  attacks  the  peeling  niAv  be  vinible  on  the  fi\ce  ns  earlv  uk  tho 
Woood  day  of  the  rash.  It  nijiidly  extends,  and  by  the  end  of  ibe  week 
is  veil  marked  on  the  neck,  che^t,  and  iriniT  surface  of  the  arras.  By 
the  «nd  of  tho  second  week  pecHng  will  have  become  more  or  less 
ganenL  The  face  and  neck  by  thia  time  will  uaiuiliy  have  cnmplcted 
ifc^'r  peeling,  and  eridence  of  that  M'hich  is  to  follow  may  either  then, 
nr  a  little  later,  be  obsen*<'d  on  the  paimn  and  boIcb,  which  fco]  ilry  and 
roent-like,  and  i)resent  a  somewhat  wrinkled  appearance.  At  tlio 
of  four  weeks  peeling  in  moat  casfis  will  have  been  completed,  with 
the  exception  of  the  palms  and  solee,  which  do  not  become  clear  as  a  rule 
Bntil  two  or  three  weeks  more  have  elapsed. 
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(tonic  pcDtoiiK  itie  period  of  desquamation  extends  to  the  length 
throe  or  even  four  months,  l>iit  the    luajarity  wilt    have   finUhed    thetr 
pix^ling  ill  fruni  »\x  to  vighl.  wt^cks.     Kodesf^UEimAtion  not  irifreqiientljr 
occurs,  hut  in  r-irely  more  ihuii  jjarliiil. 

A  alight  furmw  running  tntneverscly  across  the  nail  oft«n  fiervea  m 
An  indication  of  n  previous  scHrlaUniJ  eiDption.  These  deprejue^l  line^ 
which  not  infroquontly  hBvo  a  dotted  appearance,  may  be  atten  above  the 
hcd  of  thu  lutil  during  the  rourse.  of  the  third  wcok,  and,  rising  as  the 
iiiiil  grijvvjt,  they  uaUiilly  rcngli  thu  (reo  border  in  l»;iiir  or  five  monlha. 
Thoiigli  met  with  in  oth«r  fevers,  they  but  rarely  reacli  the  awnc  degree 
as  in  many  oisea  of  scarlet  fever. 

Jhiiftrrittare, — RiKiiig  mpidly  with  the  firvt  tiymptuma  of  invasion,  the 
tomperatiuo  iisunlly  reai'hea  its  climax  on  the  third  or  fourth  dny  of  the 
disease,  by  whieh  time  the  ra-^h  also  will  have  Attained  its  full  doveloiv 
mont.  After  thi»  the  course  of  the  tfimperatuie  will  vary  with  the  type 
of  attiu:k.  In  aimple  sai^rlct  fever  it  procccvls  pan  pii.i.*ti  with  the  erup- 
tion, rthriwiiig  a  ^nidiiHl  dix-line  until  the  riormid  i#  re^iched  by  about  the 
end  ol  the  wouk,  or,  in  very  mild  cukuk,  a  ihiy  or  two  sooner.  Ditriiig  the 
first  throe  or  four  days  the  diurnal  variation  is  hut  slight,  the  erotiing 
tempemtnre  being  usually  ft  di'^rec  or  two  higher  than  the  momipg 
rocotd,  'lluuughtiut  the  lysis,  which  criiuciik's  with  the  latter  half  of 
the  week,  the  dwily  excursion  is  commonly  somewhat  -wider,  showing 
pwrhajw  a.  dill'ercuce  of  morw  ihun  two  dogre«»  betwcvn  the  morning 
and  evening  rocorda.  In  this  form  of  atl^iek  the  temjmraiure  but  nircly 
roaches  105",  even  in  the  evening  of  the  third  or  fourth  cl.iy.  It  usually 
vMim  at  thiif  stagu  butwuen  102^  and  104*.  and  its  euUec|ueiit  decUae 
IB  commonly  more  gradmil  than  m  previous  ascent. 

In  the  ftoptic  form  of  att-ick  tho  t*mp(»mture,  instead  of  showing 
a  gmilual  full  til  noiinid  during;  the  latter  half  of  the  tiri^t  week, 
contiuuL's  at  aboul  the  samo  level ;  tint  tho  daily  variations  ht^ame 
wider  as  the  xeptic  fuatur^  of  the  illness  become  more  prtmounced.  fl 
SubsiKiuently  the  course  of  tho  temiKrature  will  naturally  depend  upon  " 
the  ultimatn  character  of  the  disease.  In  favourable  cases  a  gradnal 
return  to  nonnid  usiwlly  cymmencea  at  mune  time  during  tho  enurse  of 
the  wronil  wiiiik,  aiirl  defiTvosc^inrt^  ev4*n  if  iininternipted  by  any  definite 
comi»licaLion,  may  titkn  another  week  Ixifom  it  is  complete.  In  tho  toxic 
variety  Ihe  temperature  is  maintained  at  a  higher  level,  and  is  1o8b  re- 
mittent. It  iiHUally  avemgt«  aliout  104°.  MoHt  of  these  cases,  however, 
die  without  any  aliatH^ment  of  pyrexia  hofore  the  end  of  the  first  week. 
Indeed,  the  tempeniture  may  register  106^  or  more  at  the  time  cf  death. 

lb   may    he    dofinitoly    stAted    that    anything    approaching   a    true 
temperature  crisis  in  scarlet  fsver  is  an  event  of  the  greatest  rarity. 
have  not  met  with  aa  mmiy  as  half-a-dosen  amongst  somo  12,000 
of  tho  di-teaso. 

fuisf  and  Respiration. — The  only  feature  of  the  scarlatinal  pulse 
which  in  deserving  of  mention  in  an  undue  rapidity,  UHually  peen 
during    (he    first   thirty-six   or    forty-eight    hours    of    tho    attack. 
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Thta  H  be«t  tn&rkp<]  in  thosio  b>xic  caneft  which  aro  attended  with 
pendnant  Totnitiiig  and  hvjK^qiVTL'xiti ;  but  evon  in  Bim|ilu  snirlnL  fnvflr, 
tb«  pulie  of  a  child  of  live  ^-oant  old  mity  regiAtur  160  pvr  minute  at  tbo 
CQmm«neeiuont,  although  ibe  U^mperRttu-o  may  li«  not  liighiT  than  103". 
A/t«r  the  second  day  this  churscter  ix  u^timlly  loet.  Thu  nriorial  tension 
is  bi|^,  mnd  the  vessvl  more  often  fct^^U  aninll  thun  the  r<.M'vrw.  Jiuring 
coanieMeooe  aa  unusually  sivw  jmltiu  i»  uceuKKjually  ulwoncd  in 
adulia. 

The  frequency  of  the  respiration  seeinB  to  vjiry  iiiirtt:  with  the  height 
of  the  tempeniiurL'  than  the  rapidity  of  the  pulso,  mid  the  «xpirud  air  is 
highly  charged  uHch  carSonic  acid. 

Fnufa. — Thu  typical  urarliitinal  thnjat  is  repretn>nt«l  l»y  a  vivid  red 
iajrctinn  of  the  iiiui'ous  niombraiie  of  tlio  fauces,  pi).lati%  and  uvula, 
attctxlcil  with  sonic  degree  t>f  iiiflatnmfttitry  rtniema,  and  nioi-e  or  Icsa 
iwvUtiig  of  the  t<jii*ili(.  The  degpto  to  which  tbi-  loiitiillar  swelling  may 
aiuiii  is  dependent  upon  the  severity  of  a  p^irenchymatoua  tnnsillitJB 
tModatcd  with  the  M»rlatiiml  proca><«  ;  and  its  amount  may  Iw  regarded, 
U  a  sens^  aa  more  or  K<««  of  an  accident.  Thcru  is  really  milhing  in  its 
i^jpcarmoce  to  distinguish  a  scarlatinal  throat.,  in  mild  tivn-a,  frum  a 
•iiaple  tonsillitis  or  fnncial  catiirrh.  The  unicons  iiu-niKntne  uftL-n  pre- 
NMiU  an  angry  rt-d  ap[»eamtict'  with  a  tendency  to  become  dry  and  itticky. 
Iq  eert:un  case*,  especially  thn^e  in  whiih  the  inflamniittioii  is  very 
■icute,  tho  turface  of  the  tonsils  may  lie  cu^ted  with  a  pellicular  formation, 
oeeurring  cither  in  ]sit«hes  or  in  a  continuous  layer.  In  mre  inHtitncee 
ibo  etndAtJon  may  extend  heyond  the  limits  of  the  tonsils,  and  oven 
encroach  on  lh«  luiUte  or  side  of  the  uvula.  This  must  nut  Ijo  tiiken  as 
Dvidenoo  of  WM'xistent  diphtheria.  In  ^oinc  eaaes  it  is  obvitmsly  a  thin 
etiulalion  lying  Ui»on  the  wnUce  of  the  tonsils;  in  which  c:i»»"  it  soon 
Kpantee  or  bec<»nofl  disinlegniti'd.  giving  mc  to  a  very  sniii-rficial 
aloention  which  rapidly  htnK  In  others,  instead  of  Inring  mised  ahove 
the  •urfaco,  it  is  SKJoiewluit  depressed,  and  mpre«erits  a  surface  necrosis  of 
tbci  tmuiil,  which  ttciiai-atcs  later  us  a  dislinet  slDUgh. 

In  the  septic  form  of  atuiok  the  elianicteristic  ulceration  of  the 
ton^ls  majr  originate  in  like  manner ;  on  the-  utlier  hand,  the  |>roeetts 
lujr  be^n  as  an  ulcer,  which,  hy  its  extension  in  all  diri>cti<)nH,  leails 
to  ffuch  widraprcad  destruction  of  tissue  that  the  mwhaninm  of  the 
[uta  n  greatly  iuterfonxl  with.  At  a  lutL>  stage  of  eueli  an  attack,  any 
ittonpt  to  annllow  rusulto  in  rngurgitatitui  of  Tluiit  ihrnu^h  I  he  noKtrilx, 
tnd  thfi  entrance  of  food  and  offensive  secretions  into  tliij  laryngeal 
(iri&M.  This  not  only  lends  to  couHtant  distress,  but  unduuLiledly  teuds 
lo  rapid  dATvlopment  of  septic  l>rnnchiti»  and  hronicho-pnenninniii. 

"nio  oflTensive  muco-imrulent  rhinorrh«a  su  consljintly  present  in  septic 
attacks  ia  dependent  upon  ulcemtion  alTecting  the  naso-phurynx,  wlioueu, 
in  consequence  of  the  sirolleii  and  painful  condition  of  the  tonsil^  the 
■lisdliirge  6nd»  a  more  ready  escape  through  the  anterior  nai-es. 

TongUA. — Of  all  tiie  symijtoms  in  scarlet  fnvur  the  tongue  presonte 
pcriups  the  most  characteristic.     As  in  simple  tousilUiis,  the  congOQ 


rapidly  become*  coated  with  a  thick,  wliite,  creamy  fur  in  cotisecitience  of 
an  uctivo  pniliforation  of  ils  iiominl  cpilbeliiim.  Id  Ihen  cleans  with  lUmoet 
equal  rapidity,  ;unl  in  weIl-clevolii|>ed  attiu^ki^  nmy  Wcnmo  compleUrly 
duiiuiknl  i)i  iu  o))iibulml  covering  by  the  end  of  Iho  third  day.  Peeling 
of  tho  tongue  bogins  at  the  Lip  and  tdjLpa,  which,  a3  wtrly  as  twen^-foar 
liouni  from  the  appciimncc  of  the  enip(.i(>n,may  show  up  red  and  raw-, 
looking  ill  marked  contrast  to  the  thicklyfiurcd  dorsum.  Occasioiudly. 
even  at  this  stiige,  tho  red  tips  of  the  fungifonn  juipillaj  may  Iw  obtwrTed 
pttupiu^  out  thmngh  the  fur  which  thickly  coven*  tho  dorsum,  and  thtw 
givo  rim  to  mi  uppuarance  very  mmilar  to  that  of  an  unripe  strawberry. 
!Rapid  iiopiiration  of  the  epithelium  then  oeciirH,  frequently  in  pntchea. 
The  proci-'^K  of  denmliitiou,  which  cumnieiicw*  at  the  tip  and  edges. 
extcridit  centripetnlly ;  and  by  the  third  or  fourth  day  the  tongue  is 
completely  slrippod  of  its  epithelium,  tho  region  of  the  circumva]Ut« 
p;ipillaj  being  the  hutt  to  cte.-ir.  The  tongue  at  this  stage  greatly  re- 
flcmbkw  ft  ripe,  red,  and  succulent  strawlierry.  It  may  not  iiinptir  i>e 
comparud  to  the  iippviirimcu  of  a  picve  of  raw  lioef,  e^iwc-irtUy  if  tho 
surfauw  bcr.ornw  som^nvhat  dry  and  gkzod,  which  it  fn^iuently  docs  at 
a  little  latur  stage.  Its  Htrawbcrry-like  apjiearance  is  gre;it[y  onhuitced 
by  tb«  FL-hitivo  jironiinencc  of  r,hc  fnngifoi-m  pnpillie.  It  niiut  bo  n> 
momlwred  that  the  completeness  irith  which  the  tongue  peels  is  pro- 
portiortiitc  U*  the  degree  of  inflammatory  injection  of  tho  fAuctal 
and  bucc;d  mucuus  meiubr.uie.  In  CHses  whith  are  ehaructoriKcd  by 
\iiry  mild  ihioat  symptoms  one  does  not  exjwct  to  jind  so  typical  a 
di^vdopmoNL  of  the  «t.mwberry  tongno.  The  value  of  the  tongue  na  a 
difignustiu  Mgii  will  be  obvioiiii  when  it  is  stiiLed  that  no  otht'r  form  of 
Boro' throat  wliatcvcr,  but  that  due  to  scarlet  fever,  is  attended  with  a 
clean,  much  less  with  a  raw-looking  tongiic.  Towards  the  end  of  the 
week  the  I'jiiLheliuiu  again  liuginH  Lo  be  rei^lorud,  and  cunisequently  the 
tongue  at  this  dtiige  usually  jirescnts  a  dcHciitc  silveiy  iippeanincc. 

In  septic  attack*  the  tongue  during  the  socortd  wwk  again  bocomei 
coatud,  but  not  with  the  wliitv,  cruamy  fur  sa  characttiriHtic  of  tho  t'Arlier 
atogn.  In  severe  attacks  tho  organ  not  infr<«juentJy  becomes  affected 
with  an  ajihthous-looking  ulceration,  which  may  also  involve  the  gums  and 
hucral  HurfaRca  of  the  chiK'iki)  aii<l  the  lijui ;  in  tin's  casti  it  is  not  uncommon 
for  thn  angU-a  of  the  mouth  to  become  sore  and  fissured. 

In  oci^n:iiunul  itislances  the  peeling  of  the  tunguu  remains  limited  to 
the  lip,  tlur  ivIgiM,  and  a  hingitiidinul  Htrip  down  th»  ceritru  which  often 
preaiiolii  a  simn^what  raggi;d  apptiarancc  (jresswol),  under  the  namea 
"  triareal "  and  "pcntarval,"  has  described  certain  peculiarities  of  the 
tongue  which  he  has  mrt  with  in  some  casi-s.  Thtiy  arc  oertainly  excep- 
tional, and,  moreover,  their  relatifin  with  scarlet  fever  is  at  least  doubtful. 

Giitii'in. — Some  degree  c»f  inilargemani  of  lh«  glands  lying  hennath  the 
ramuD  of  the  lower  jaw  probably  nrcnra  in  all  cases  of  searlrt  fever  which 
are  attended  with  dk'finite  faucial  i  nil  animation.  In  most  cases  a  distinct 
fulness  may  bo  otiserved,  accompanied  by  more  or  has  tenilemoss  on 
pressure.     The  pain  Dxporionced  on  swallowing  is  mainly  dependent  upon 
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41iB  |irueant  which  \*  exerted  upon  thi-se  glands  by  the  muscles  duritig 
aha  Mt  ol  da^otitioa 

I       In   (H![iiiu  cases  tb»  glandular  cnlargeiiioitt  ia  coriKidumlils,  nnd    the 

rlondemeaa  Duy  bo  ai-utc.     Siippurution,  tnurcoi'or,  is  not  in{r4-'4|ueiit.     In 

TCiy  MTere  cases  the  adenitiii  is  oftttrt  aiuociHt^d  with  u  luw  f<jmi    i>f 

peradenitb,  mmI  ihe  iiifiltraciun  of   the  eellttkr  tieeiiu  may  incicuKe  u> 

meli  an  extent  that  the  ticck  Itocomcs  aicird<^  by  a  ooIUi-  of  inHamcd 

tiMUe,  giving  riM'  U'  tliua])]KitraiR-4;  tinowii  iw  "  biill'iii-ck.''      Tlic-  swelling 

heoomoe  tvii  ami  bniwn^',  ntul  Hitiull  i\m  <jf  suppinuliuri  ut«uul[y  occur  in 

its  mhRUnec    If  it  bo  inci»t^,  the  feeling  to  the  knifo  is  like  that  of  cutting 

Uinxigb  bard  bncuii  rind ;  tuid  a  thin,  blcxxl-stiiinvd  Kvrum  exudus  w'hi<.'h 

bai  strongly  irrilant  pi-opi'^riins.     Oi'ui«iunulIy  [Mtnioiio  of  thu  ekin  Un-ak 

ilovrri,  ami  skui^biiig  of  ihi'^  dubjtcunt  cellular  (issue  may  occur  to  eueb 

an  extent  tbat  tlio  dot'iRT  stnivtiurs  of  the  uuck  bccomu  exposed  to  vi«w. 

Soch  pationtB  usually  dio  about  tlw  cwA  of  ihc  second  week,  or  a  fpw 

■Uya  laCflr;  and  a  fatal  liKniorrhage  nuiy  occur  in  conKei|uenc«  of  the 

vail  of  a  veiu  bvcoinin>;  invoIvt<d  in  lliu  H|>hiic<]liut.      Hii'mun'hagti  result^ 

ing  from  th<?  prrforation  of  an  artory  is  excivwivt'ly  rare.      An  abiicpsa 

noC  infretpiently  fvrms  in  one  or  nioru  cf  the  glands  lying  dei>p  uikIcf 

the    atttrau-nuuitiml ;    in    thin    nyjm    the    8U]>purution    in    altciidcd    with 

cuBStdetable    local  swelling,  and    an    aggravation   of    the  constitutional 

lympiunis. 

AVrrwu  Sjf^em. — In  ftimple  acarlnt  fover  a  vanabtii  amiinnt  of  nuMital 
oUeuntion  with  a  tendency  to  wander  at  night  time  i»  not  uncomninn. 
Tbeae  ugna  are  usually  a6iM3cijLt«d  with  a  high  temponiture,  and  coTnmonly 
ippcar  on  the  thinl  or  fourth  ^lay  wlmn  the  fev«r  is  at  ils  height.  It 
ikuuhl  W  remarked,  howevi^r,  that  tlw  iK-tcdicchc,  {mins,  :irid  vomiting 
ithich  mark  the  early  sUigti  are  alxo  eviilenceH  of  an  uJfeutiun  of  the 
HTTOiu  renti-esL  In  tieverp  attacks  the  involvement  of  the  nervoiia 
vfttam  is  much  more  proiiouncML  lu  young  children  the  attack  may 
he  tuherud  in  with  a  eonviilsiim  ;  Init  thuuj:h  spvei-c  chillB  are  cotnmonly 
roaplainot]  of,  a  distinct  rigor  in  srai'let  fever  is  di-ndedly  i-are.  If  th(* 
tomperature  im  much  eleviiled,  dvHrium  may  appear  as  early  as  tho 
MCitml  night  of  the  attack,  with  a  irndency  U)  lierome.  rontintioua  during 
tW  tatter  half  of  tho  wc<>k ;  in  athdtti  under  th^Kn  ciicumstaneen  it  may 
bt  of  a  violent  character  and  neeei>.sitate  eome  form  of  rofltmint. 

During  the  course  of  the  accord  week,  as  the  strrngth  fjiils,  the 
delirium  l^-ndu  to  become  more  of  llii>  rimttvi-ing  ty[»e.  MuMulur  tremor, 
picking  at  the  l>ed-vlothes,  and  losii  of  control  over  tho  evacuulious,  appear 
ii  bad  caaefl.  Towarrln  tht'  «nd  the  eigm*  of  cerebral  exhausiii.n  gradu- 
tUy  merge  into  fatal  coma,  d<^ath  fwing  not  infrcqueully  attended  or 
prooodivl  by  a  rise  of  temperature  which  probably  resulla  from  exccaaivB 
iliicttrtiiutcc  of  the  heat  centre*.  Delirium  in  young  children  in  apt  to 
W  overlookeil,  aa  they  are  lew  accustomed  to  give  expression  to  idea*. 
In  them  a  blunted  receptive  faculty,  coupled  with  rtiatlesiiuiiss  and  a 
(endrncy  to  purposeless  movements,  may  be  tho  only  sigos  of  mental 
inpairmeuL 
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In  casca  of  tho  toxJc  vnriety  the  iiiul^tl  signs  arc  usually  very  sovere,  and 
the  vomiting  may  pRreiat  thi-nughout.  MiiNuiilar  tremor  is  mrfly  absent, 
liiit  in  somo  cn^^ett  a  tontJoncy  to  tunir  spasm  is  indiuatod  by  some  retnu- 
tioii  of  llie  Wad  and  tln>  prnsu^ncp  of  nii>re  or  loss  tmnms.  In  uthvrs,  an 
attack  of  general  cL>nvuleions  sup*;rvcii(t8  nt  a  lat«  stage,  which  usually 
tciini [111  1,08  fabilty.  Though  dull  luid  ooiifitsed  in  mind,  if  not  actually 
ddiriou-t,  the  jjatieiit  is  intonsoly  restJMS,  and  ivsciil!*  intoi-f«-rpncc  of  any 
kiud.  Tbe  cx4:rc!U  are  passed  involuntarily,  aiid  the  mental  stupor  soon 
passes  into  final  comii.  This  form  of  attack,  n-hich  in  many  points  ib 
v«iy  suggestive  of  lyphiw,  i«  Homi^tinu'i*  knuwji  liy  the  lutnio  of  "Ataxic 
scarlatina  "  in  conscKjucnce  of  the  profmmd  afTfction  of  the  nerve  centiTs, 
Temperatun\s  of  1 12'' and  llTi  have  lieen  recorded  in  exceptiotial  in- 
stancM ;  thoy  un^  almost  invamlily  fiitiil,  xnd  %\x*M  a  cw>e  is  difficult  to 
majia^^  as  the  patient  resents  !io:h  feeding  and  tiv;itnieiit. 

Excretions.^  I .  Vr'tM, — The  nrine  during  the  pyr<'xia]  stage  pre- 
senU  the  characters  which  arc  usiuiUy  a«tociated  with  thu  febrile  con- 
dition. U  \i  scanty,  high  -  colourt^l.  unduly  acid,  and  contains,  in 
proportion  to  it.'*  liuIV,  an  exwj***  of  tho  nnrnial  sitlids.  Tlie  cidondes, 
hou'uvur,  arc  diMutii»:he<l,  if  not  entirely  alitienu  During  tliK  first  fuvr 
days  the  amount  of  urea  ^iat<se4l  will  be  fuiuid  to  vary  direcity  with  the 
degruu  of  pyrexia,  a  temperature  of  lO^r  heing  sometimes*  ji.*«fx'iatMd  with 
thu  pu8i«ii.gL>  of  uniio  coiilainiiig  as  much  as  4  per  cent  of  ui-ea.  About 
the  time,  however,  when  the  nwh  has  i-eaclied  its  fnll  development, 
usually  the  third  or  fourth  day,  thJM  relaliuii  lH?twecii  tbe  height  of 
tho  temperalnre  aud  the  amount  of  urea  commonly  diwp])ean(.  The 
urcii  then  frequently  shows  a  sudden  drop  to  even  less  than  3  per  cent, 
allbougb  tho  temperature  may.  remain  at  the  same  height.  In  some 
flttgea,  after  the  la|iso  of  a  few  days,  the  amount  of  urea  will  again  show 
a  lorapnriiry  lixi-.  although  the  temperature  may  have  pmgTvssively 
diicri'asL'd.  Ihiriiig  the  height  of  the  fevor.  tlic  urine,  as  in  other  febrile 
disonlei-»,  nut  infrequently  conl^iins  a  trace  of  albumin,  which  quickly 
•Ji^iippeur'M  »•«  tlie  tvinperalure  falls. 

The  euddeii  appearanec  of  urine  rendered  smoky  by  the  pi-escucw  of 
hlood  is  duo  to  definite  nephrili:^.  Such,  too,  is  the  cose  if  the  urine 
bo  found  to  contain  a  pTOgrossively  increasing  ijiutnttty  of  aUnmiin. 
oven  thiiu;;h  uiiattendwi  with  hiemaluria.  In  «nch  caacs  it  is  usuiully 
pasanl  in  somewhiLt  diminished  (jnantity  at  first:,  and  contains  a  lessen«l 
amount  of  urea.  At  a  lator  stage,  however,  moi'e  or  less  diuresis  super- 
venes, and  the  daily  Iiihs  of  ulhumin  is  incrcase^l,  dihough  the  tulnl 
amount  of  urea  excreted  may  still  remain  helrjw  the  normal.  The  faint 
and  transient  cKiuds  of  alluunin  which  frequently  occur  durijig  the  con- 
valescent stage  of  scarlet  fever  have  been  the  sufijeet  of  eonsidorahlo 
ditl'er«nce  of  opinion.  TlieKc  evanescent  traces  arc  certainly  very 
common,  outniiTing  ]»j»;ibly  in  us  ttiany  as  30  or  40  per  cent  of  cases. 
Whatever  view  may  be  taken  of  their  pathologj-,  they  ore  apparoutly 
devoid  of  any  prognostic  significance. 

With  thu  onset  of  couvalcsceuce  the  uriuu  gradually  loses  its  fcbrilo 
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wban  poMcd.  but  a  nultiituiu  <lc|KiKii  iuimpi>»«cii  ot  miiciLs 
asuolly  fonns  at  tho  hottnm  of  tfan  vosnel  on  ntaiiding. 

Tlic  daily  output  of  ure;-L  rapidly  diminiahets  attvndcd  with  n  cor 
iWHinding  fall  in  the  spwific  gravity.  ']Tie  chlundpfi  m-ippefir  »t  an 
ouijr  date,  itsuully  Wforc  the  tcmpcratiiro  hfts  fallen  to  iinnnal. 

A  toxintt  lias  been  oxtractt-d  fri>m  Bcarlatiiwl  urine  which,  like  tb« 
leneomaino  found  iu  the  urioouf  unturic  fever,  cau  oiily  bo  rognitletl  aa 
k  dcriTative. 

I  have  Dorcr  beon  able  to  detect  tlic  so-called  prealhuminuric 
kciiM^ohinam  r«r/>rded  by  the  Iat43  Dr.  MAhomet,  nor  doeA  itn  occur- 
rstiOB  Aeetn  U>  have  been  noted  by  any  atibserjuent  oliaervni-.  A  nlij^lil 
dqgree  of  pcptonuiin  is  not  very  uncommon  in  scarlet  r('\ cr,  a  fact  which 
■luuld  be  remcmlHTed  when  tiwtiii^  for  the  presence  of  albumin  ;  more- 
onr,  the  urine  frequently  contains  a  li"acc  of  niucin. 

S.  Sovflf. — The  bowck  are  usuiilly  ojinfinetl  during  tho  febrile  stage, 
Artl  mo./  FMnain  *>  aA  long  aa  the  patient  iji  confined  to  bed  ;  but  diarrhnwi 
\*  frequently  on  early  Byrnptom  in  sharp  attacks.  Diarrhica,  too,  oft«n 
oppeara  towards  the  cloae  of  a  Rcptic  cs^ie,  and  the  ttUxiIs  then  hticoiiie 
ntcoeding  officnsiveL 

3.  Skin. — In  moit  cases  which  have  been  attended  with  a  well- 
oped  cniptioD  the  skin  remains  dry  throtighcut,  but  in  a  ccrtAin 
pnportion  an  imperfect  diuphore^is  occurs,  leading  tu  tliu  formution  of 
eupknu  miUana.  Excessive  jierspiration  often  comes  on  after  peeling  is 
etmpleted.  It  ia  beet  marked  on  the  hands  and  feet,  which  froqnenlly 
Iwooine  Iwthed  in  sweat,  Itolh  tlurin^'  riluiup  and  under  the  KtiitjubiJ*  of  tlic 
«Ugfatai4  mental  cxciiemeiit.  Thii^  tendency  in  atlult«  may  last  for  sovomi 
W«dt9  AfU^r  dcsquanuit  iun  \»  cr>mplvt4.-d. 

IX.  Aberrant  Cases. — Tlicrc  in  cou»idcirablo  ditTicuIty  in  the  iliognoHlB 
*i  many  ca&i^s  of  scjii'let  fovor  by  reason  of  an  \ta\ts\uil  rniMne-^s  of  thn 
•Uadc  The  symptoms  may  be  th«ie,  but  yet  so  ill-delined  and 
Itansittnt  as  readily  to  escape  observation.  Fm'  Ibeir  rtMiugnilion  an 
intimab)  acquaintance  with  the  phenomena  of  tho 
and  alto  the  opportunity  of  observing  them  at 
&uieh  attadts  aro  moat  common  in  infanUt,  and  in  adults  whn  at  hotiio 
time  prc\'ioUiily  have  suffered  from  scarlet  fever.  Family  idioayncnisy, 
too,  in  respect  to  mildness  of  attcick.  is  as  wcU  established  as  it  io  in  thfl 
direciion  of  severity.  In  some  undoubted  attacks  the  wIioIl-  duration 
of  tha  febrile  stage  may  not  extend  over  three  days,  occasionally  it  is 
even  loss.  Though  capsiblc  of  imparting  the  contagion,  tho  patient  is 
prolnably  infectious  to  a  much  Xtxk  extent  than  if  tho  subject  of  a  woll- 
doveloped  attack. 

Excessive  mikines!)  tti  characteristic  of  thuee  caacs  known  an  "  Surgical 
Scarlet  Fever,"  which  so  often  arinc  in  the  wards  of  an  hospital.  That 
the  type  of  attack  should  be  so  uniformly  mild,  is  very  possibly  due  to 
the  (oet  that  the  patient,  in  virtue  of  a  previous  opcralion,  wound,  bum, 
or  otb«r  breach  of  surface,  or  even  that  unknown  conjuncUon  of  ward 
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infl-iif^nces  known  aa  "  FTiispiLaliitni,"  is  thereby  rendered  so  susceptible 
ihat  he  reacts  to  ii  minimum  closo  of  the  contagion  —  a  dose  whicfa. 
either  by  rwwijii  of  its  exwH-iivy  Hiii;illn(^si»  or  itm  fcehli;  virulence,  might 
Le  quite  iiioperalivo  in  noinwil  health  ;  and  even  iii  Iho  putieiiU  lowered 
\a  Bume  extent  by  these  iiiduences,  seems  not  to  poesees  sufficient 
power  to  prevail  agninxt  the  vital  resistance  of  the  UikkI  and  tiasueft. 
The  term  "Surgiwil  Searlot  Fever"  is  somewhat  miBleadiiig;  the  aamo 
mildness  is  frequently  found  to  chamctcrise  the  discaso  when  it  arisos  in 
the  sulijetU  of  \nnims  meilival  ailuieiits. 

Again,  eortain  cases  of  sciirlet  fever  are  aberrant  liy  roiiHoti  of  the 
more  or  less  complete  i^mcjjw  of  one  tw  tif/irr  of  the  symptunis  of  the  diseatt. 
Thus  the  form  of  nttack  which  soniutimes  afTevts  nui^es  and  other* 
in  freqiiQut  contact  with  ihe  disease  niuy  bo  cited  in  poinL  Such  attAeks 
arc  known  by  the  name  of  "Alwjrtive  Scarlet  Fever,"  or  "Scarh- 
tiua  BiiR'  eruptione."  Aa  their  name  implieis  they  are  marked  by  an 
absence  of  any  eruption — sore  throat,  attendeii  vvitli  fuver  of  Abort  dufu- 
tion  and  flight  degiee,  being  the  0[ily  "ibvinn*  nyniploini*.  In  other  eaiH«  fl 
(ho  ompLiou  may  bo  visiJjle,  but  the  fauciat  afjeolion  piiuaicully  absent,  ■ 
and  the  tongiio  show  no  sign  of  peeling  whatever.  This  form  of  attack 
is  moat  commnn  in  adultJt,  in  whom,  too,  the  early  rapidity  of  paUe 
iii  fienuetitly  wanting.  In  cases  of  iho  foregoing  kind  the  later  appoar- 
ance  of  one  of  the  recognised  complications  (aee  p.  JftO)  may  a«^sl  in 
c  tnfimiirLg  a  diagiionis  olberuise  doiiblful. 

An  attack  of  acArlet  fever  may  bo  aberrant  by  reason  of  its  riiBtinctJTfl 
chai*ncter3  bfitv]  masUd  hi/  tJu  pvesence  ofojiothtfr  eianlSiftn  fnfic  "Coexistimw 
of  Infectious  Iliseases "].  Thiis  the  eruption,  of  scarlet  fever  may  be 
blended  with  that  of  chickeu-jiox  or  mcitalea,  and  in  Bcveral  inalAnoes 
I  have  seen  the  nv^he*  of  all  three  minfrk-d  in  the  same  individual. 
Although  the  liirge  nuijoriLy  uf  faueial  ctixlatiorm  nit't  with  during  the 
acute  stage  of  scarlet  fuver  arc  not  diphthmtie,  it  ia  well  to  rememher 
that  the  two  dtMCiLseH  arc  occasiLiiially  ctiexistecit ;  in  such  a  cas«  the 
KpeeiiJ  fiuitures  of  diphthcriii  are  wiperadili'd  tn  Ihoao  uf  scarlot  fever, 
unrl  the  conibinatirm  \*  nsujilly  vt-ry  ditn^<'rnus. 

Wlicii  si:;irkt  fever  arisen  in  a  piTi^on  who  is  at  the  limp  Kiiflerin^ 
fn)m  oezeniH  or  pwfirifwis,  the  apiHNiranett  of  tha  ern]it.inn  may  lie  very 
mi&lca<ling.  Irregiihu-  red  patthf*  of  inflamed  skin  arn  presented  oit 
vnrious  [Kirts  of  the  body,  which  occasionally  bear  seme  resemblance  to 
the  nu;h  of  mukshw ;  but  the  raiitiMl  [uLtubr^  are  usujilly  hanih  and  scaly, 
insteai)  of  yielding  the  soft  velvety  fci'l  so  ehar.'iet<'ristic  of  this  diitease. 
The  Eubsocptent  peeling  is  excessive,  and  appwirs  very  e;irly  in  the  attack. 
Scarlet  fever,  arising  in  a  fitmraons  chilil  who  ia  nnflering  from  cwi- 
juuctivitis,  may,  at  an  early  stage,  be  very  suggestive  of  the  onset  of 
measles,  esiHTially  if  tliir  nii^h  present  the  morbillifonn  conformation 
Bcon  in  certain  rare  cases  which  are  characteristic  in  other  respects, 

puerperal  scarlet  feixr,  that  is  scarlet  fever  arising  immediately 
before  or  after  confinement.,  is  a  conjunction  which  my  experience  leads 
me  to  %'iew  with  the  greatest  anxiety,  although  it  must  be  admitted  that 
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nicjana  of  expwience  regard  it  witlioui  apprcheruaon 

or  lit  lifi)  cnormoiuly  itRTtasca  with  ihp  pnixtraity  to 
llw  tine  of  delivery  at  which  iho  symptotna  of  the  rlis«is«  app<*ar.  Iti 
my  own  prnctfcu  tbroe  caae«  tlied  unt  of  ffjur,  in  which  tli«  ni^h  apptiirwl 
withiu  fuur  days  af  panuriliuii ;  uiitl  it  iihuulil  l»>  n^tnttntkcrtid  th.it  tho 
t  of  labour  may  be  ono  of  the  iiivasEoti  sympumis  of  tho  dispjuio 
If.  This,  h>iwev«r,  bul  rarely  uccura  iin]c>»s  the  wdruiin  has  almtMit 
amiplotetl  htxr  full  t4^rm.  In  putTpDru]  mcuHittJiia  it  in  not  thtit  thr 
strictly  scorUtinft]  symptonu  *how  an  utiduL^  sevt^nty,  but  fluving  tho 
lew  tlnye  fuUuu'itig  deiiverv*.  in  8pit«  of  thi3  most  rigid  antiseptic 
pfTCBUtions,  there  is  a  gn^a  tendency  ui  tlu-  ^Tadiuil  i]rvf^In|iin»rit 
of  piurponJ  s«ptic«miA.  Tho  rash  in  suoh  ojiscs  ia  iLsnally  very 
inl<rti«c  and  tb«  t4>mponitum  rviuuiiit  pemiftcnUy  liigli.  Thi^  sapnpmic 
ttmy  luul  u>  thu  ilevutttpment  of  rumn,  and  the  gradual  faihiru  ^i 
,'k  Bctiuii  wlthrnit  tlio  inttfrventimi  i>f  [icritDnitis  or  other  localised 
of  a  septic  cluinictvr.  Siicht  at  any  ntl'<>,  has  been  my  ex- 
pwiiiBeo  in  caaes  of  iindoubt«d  scarloi  fi:vur  nrisin^  during  the  tuirly 
piMqwn]  Stat**. 

X.  DUTarentlBl  Dla^osis. — If  aitontiim  tio  [laid  to  thn  symptoina 
almadr  dracrihcd,  a  wMl -developed  ciwc  uf  scarlpt  fever  can  hardly  bo 
■riatekcn  fur  any  other  dJsvaeu.  hi  mild  and  ill  dufined  attacks,  h'lw- 
amov  KHundLTahle  ditticully  may  ha  pru^'ntud  by  n'juton  ni  their  nugutivn 
tmptet.  Thi»  diswwes  with  which  soarltit  fever  luiiy  miwt  rtwuliiy  bfl 
ooafoujuled  arc  tutLsiUitiii,  diphthenii,  iuea«k'e,  rLithvIii,  and  eurly  Hraall- 
piu;  bosidtt  vnrioua  olhor  nircctions  whi^h  may  ffivt^  risir  ti>  difliciilty  in 
Mcecptional  instances.  Influciixa,  simple  febrile  catarrh,  eryaipelaji, 
mythetiuK,  desquaiuative  eozeiua,  and  «i>'«ii  tliv  nuihee  uf  beliadontia  and 
eopuba,  have  all  of  them  lt«en  mistaken  for  sciirlet  fever, 

FrxHii  toiuillitix  thediagntwis  m;iy  !«.■  very  difficult — in  same  instancwi 
qoilo  impusBiblc  It  should  be  n.-mi'mliun-d  that  in  l-iiii>til!itiK  there  is 
Offiully  an  absence  of  vomiting,  the  skin  appearance,  if  present-,  ia  repre- 
*eatfld  by  a  simplw  I'rythcnia,  limited  luttudly  to  the  chest  and  neck,  and 
th«rc  is  no  {Upulation  or  uven  puiictuliini.  The  swollicig  of  th«!  t^irk^ilH  ia 
eiten,  for  a  time  at  Iciatv  more  obviotu  on  one  aide  than  the  other ;  and, 
dulinctivc  signs  uf  eearlet  fuvur  lie  wanting,  a  high  tempuratun! 
be  taltcn  as  endonce  in  favour  of  tonsil]itia,  Thu  Umgun  remains  coated 
titroti/zhoul.,  having  a  padty  appearance;  and  it  shows  no  sigrt  of  peeling 
even  at  thi?  tip  and  edge«.  The  attuc-k,  moreover,  is  nut  folluwifd  by 
dw>{iiJunaUun. 

Scarlet  fever  attended  with  faucial  exudation  may  be  mistaVen  for 
(roe  diphtheria,  espt^ially  ue  a  n?dnu»t  of  the  ekin  is  fiecu^iortuUy  seen 
ia  Um  latter  dis«aftc:.  Ilere^  however,  as  in  tonsillitis,  it  is  simply  a  fluith 
dcToid  of  any  puncUntton.  It  in  uatudly  limitinl  to  the  chest  and  neck, 
■ad  is  very  tnuuienL.  (E-Vr  othtir  [K)intti  of  disliiiclion,  tee  "Couad&tenec 
of  InfrctJoos  Disonses.") 

Froin  rOtheln   the  diagnosis  may    be   by  no   means  oiay.     In    this 
reUaoQe  should  be  [daced  upon  the  elightnc^u  of  the  pyrexia,  and 
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the  abBPnce  of  vomiting,  hwulm-hp,  or  any  peeling  of  tho  tongne.  The 
faucial  adection  ia  vtii;v  t*li^lit,  iiiiltl  cataiTh  is  {ruc|uciitly  pitTseiit,  and  al»u 
:i  ttiiulenirpe,  oft-en  comjilnined  of  by  tho  pati(?iit  Iiimsclf,  of  ihe  conca,tenate 
glands,  especially  tho»e  lying  over  thft  mastoid  and  occipital  honest.  Some  ^ 
enlBi;genient  of  th««e  glands  is  common  in  scarlet  fever,  but  usually  to  s  fl 
lees  extent.  The  nish  for  a  time  may  be  suggpstivc  uf  scarlet  fever,  but 
MOOner  or  Inter  it  usually  fonforniH  morn  to  the  mwislea  type,  though 
ct>mmoniy  more  discrete  and  pinker ;  moreover,  it  is  frequently  sow 
upon  the  face  ami  forehead,  and  oven  the  cirrmnnral  region  may  ha 
invaded.  Slight  ^lesciiiamation  of  the  trunk  and  limbR  may  follow,  but 
the  peeling  never  bHows  the  pinhole  conformation. 

At  an  early  stagt*  scarlet  fe^'er  may  be  confounded  with  measlM, 
W]iflcially  if  th<'re  Iki  much  conjunctival  injection,  and  the  rash  l»e  at  all 
blotchy,  or  show  a  tendency  to  aggregation  of  its  psipular  constituents. 
Tn  this  ciwe  irregular  tracts  of  raiawl  and  inflamed  skin  may  he  presented. 
In  mciwk^  a  dclinite  history  of  two  or  three  days'  previous  itliicg^  with 
cough,  siiGezing,  and  lachrymation,  can  lumalty  be  ohtainott ;  but  vomiting 
is  u-snidly  ahsent.  The  course  of  the  temperature  varies  in  the  two 
iliseases  ;  that  of  measles  iLsiially  falls  suddenly  within  forty-eight  hours  of 
the  appearance  of  the  eniption,  instead  of  declining  graihially  with  it.  The 
catarrhal  symptoms  arc  a  prominent  fcalnre  throughniit  the  attiiok  of 
raeasles,  whereas  the  throat  affection  is  limited  to  an  inflammatory'  red- 
ness of  the  faucial  and  buccal  mucous  mcmht'ane.  Although  the  tongue  ^ 
often  cleans  rapidly,  its  peeling  ia  rarely  so  complete  as  to  give  it  a  fl 
strawberry  appearance;  moreover,  the  rash  usually  aflects  the  face,  and 
has  »  marked  tendency  to  invade  the  forehejui  and  circnmoi-al  region : 
meitsles  spots,  ton,  are  commonly  seen  at  xn  early  date  l>ehind  the  eju-s,  and 
at  tho  margin  of  the  haiiy  scalp.  Towarrls  the  end  of  tho  second  we«k 
of  a  septic  attack  of  scarlet  fever  an  eruption  of  mised  spots  or  some- 
what larger  blotches  may  appear,  and  give  rise  to  the  sa-!picion  of  on 
intercurrent  attack  of  measles.  Their  distribiition  is  usually  limited  to 
the  cheeks,  buttocks,  extensor  surface  of  the  larger  joints,  and  parts  which 
are  subjected  to  pressure.  The  points  of  distinction  irom  meniilcs  arc 
that  the  spots  are  usually  more  raised;  they  are  cither  of  a  brighter  tint^ 
vr  of  a  more  distinctly  brown  colour,  and  they  are  usually  tem  pi?rsiistent 
than  is  tho  rule  in  that  disease.  They  frc(|uently  fade  only  to  rciappBar 
in  the  course  of  a  few  hours,  and  can  always  be  made  to  disappear  on 
pressure.  This  septic  eruption,  which  is  also  met  ^vith  iti  some  liad  casM 
of  diphtheria,  is  unattended  with  the  catarrhal  signs  so  characteiistic  of  ^B 
measles.  ^| 

The  initiid  mBh  of  an  erythematous  and  sometimes  punctulo  character 
which  is  found  in  certain  cases  of  smallpox  may  be  mistaken  for  scarlet 
fever  during  llio  first  few  days,  although  iho  eruption  hi  usually  confined 
to  tho  lower  |iart  of  the  alidonmn.  groins,  and  axiUn>.  Vomiting  is  a 
common  initial  symptom  in  both  diseases,  but  a  definite  rigor,  though 
common  in  small-pox,  is  i-arely  seen  in  scarlet  fever.  Severe  pain  in  the 
bock,  too,  ia  very  suggeetivti  uf  tho  fonuBL-  disuaso,  but  tho  appeamnce 
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itf  the  nnall-pox  eruption  on  the  third  dny,  and  the  »bB(?nc«  of  peeling  of 
Um  VotifgOA,  will  sctUe  atiy  previous  doubL 

The  diagnoos  of  scarlet  fovor  in  the  poet-fphrilc  aXA^f-  will  mainly 
depcm3  upon  the  prc«ence  of  characU'ri^tic  dtwMjuariiatton,  and  the  advent 
«(  wimu  one  or  more  of  the  reci>giii»!cd  uomplicatiuns  (if  tlic  iliaeaaH  (8(i«  p. 
J30).  It  should  1h>  rcmcmbored  that  tho  ton^nit!  may  retain  moro  or  leaa 
tif  tha  Btmwberry  chanict^r  for  ttbont  (i  week  aftu'r  it  h;is  fully  peelt;d  ; 
altboufA  Cb«  central  portion  may  again  bucumu  ^Ughlly  ciiat^r^l  UiwanU  th<! 
end  of  this  period.  Tho  coarse  papulation  on  iUli  outer  aide  of  the  1«^ 
OlBjr  ronuun  visible  for  at  Iwuit  a  week  after  all  other  eigrui  of  Ihv  eruption 
bsTa  fiiaippearod,  and  slight  suiniiig  miiy  \m  oIihltvimI  on  i\ie  trunk  fur 
ttrmnX  lUys  after  a  well-developed  eruption  has  faclod.  A  fulneas  ut 
palp*blo  enlargfuieiit  of  the  glunds  beneath  the  jaw  may  remain  fur 
■BTvnl  dan  »»  evidence  of  a  prL-viotin  fuudal  irillunnuaLii)n.  Tlie  dugnottin 
any  bo  atrenglbunvd  by  ascertaining  the  nuxle  of  invaaion,  and  whether 
tlw  pftlieiit  has  or  has  not  \nvn  mceritly  i>x]K)a<xl  to  the  infoi-tiuti  of  se-urlut 
faver.  Inquiry  aJito  should  be  tiiude  br  to  tho  nature  of  any  outbreak 
wbirb  may  h.ive  tiewri  prvvjiluiit  in  the  lucality. 

XL  Pro^OSls. — In  iul<lition  to  any  gfiH>raI  consiiieralion,  such  for 
inateooe  u  tbe  epidemic  ^pe,  or  the  slight  pcKssiblo  influence  whieh  has 
r^ltiy  or  wrongly  becin  ascribed  to  eeasoii,  the  cu&e  mortality  is  to  a 
la^^  extent  dependent  upon  certain  personal  faL-torn,  of  which  thfi  following 
•re  perhaps  the  roost  important : — 

.4^ — Thp  fatiility  of  scjirlet  fever  is  gr(!ateet  in  early  childhood  ;  it 
■hows  a  pm^roMivo  dimJmilion  fiMm  the  TirHl  y(?ur  nf  life  until  about  ths 
age  of  puberty,  whence,  until  the  twenty-fifth  year,  it  reiimins  at  ita 
lowest.  After  this  age  the  dvath-rate  shows  a  Blight  unci  Homewhut 
nignlar  increase  in  relation  to  advancing  yeani.  Ity  referring  to  Table  III. 
ft  will  he  seen  that  the  case  mortality  during  the  first  quinquennium  is 
laarQ  than  three  times  as  high  lui  in  the  second,  nnd  Hcven  timnK  an  high 
as  in  the  third.  The  slight  rise  which  m.irks  the  fatality  of  scarlet 
fercr  after  tho  twenty>fiflb  year  at  no  time  in  life  aga-in  i^uite  approaches 
the  mean. 

."if-r. — ^Thc  influence  of  sex  is  not  very  great.     The  cnrebincd  mortality 

io  males  at  all  ages  is  grvater  than  it  is  in  females  by  I  per  gent — the 

deatli-nite  of  the  Iwn  sexes  amnngnt  the  rases  enumenitetl  in  Table  III. 

8  and  7*8  respectively.     I'Vom  thin  table  It  also  af)i>eara  that 

the  aggregate  mortality  during  the  Bnit  quinquennium  proved 

be  gneaier  in  males  than   in  females  by  mnm  than   1   \wv  cent,  yet 

1.1,833  cases  of  this  age  porirwl  iflmitt*-<l  during  the  years  1888- 

1d93,  tho  mortality  was  greater  in  females  during  the  first  threu  years  of 

Efe  than  it  was  in  males. 

t^ie  </  iletxUk. — Tile  unfavourable  influence  of  the  strumous  or  tuber- 
eaUr  diathofiis  is  well  si-en  in  the  ternlency  which  is  often  noticed  Ju 
of  pnlmonary  phthisis  for  a  fatal  issue  to  he  hastened  by  an  attack  of 
fever,  although  the  disease  may  have  Iwen  previously  bitont,  or  at 
noBt   hare   been  pursuing  a  chronic  course.     So,  too,  a  condition  of  ill 
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nutrition,  asaociaU-d  wiili  |ioviTt.j'  iitid  a  defective  hygiene,  undoubtedly 
diBposi>3  to  n  severe  ftlULck.  This  id  8bown  liy  the  greater  fntality  whirh 
U  foiuid  in  £uu-)oc  frvcr  umongsl  tin:  inhal)iluiit«  ttf  thL-  poorer  districts 
of  London,  even  ihtm^jh  R-muvecI  U>  hi^pilal  lU  an  early  date. 

Tlir  tt-ndeiitv  'jf  [miTjieml  wumen  to  fatal  M-ptici'itiiu  Si*  a  diircl 
coiificcjuuiicu  of  Lbv  scarluUiml  attiu'k  hait  lii-un  ulrcudy  referrvd  lo  (sec 
Aberrant  Cafie«).  The  subjects  uf  ]ja-viniiB  renal  diseitac  arc  almost  invati- 
iil>ly  atrecLed  witli  &  reci'mluscotice  uf  ittHiiiiiniatorv  changes  iu  thv  kidnoy% 
which  often  liauhi  to  uru-mui  and  u  futal  li-nnirialiDn. 

Although  tht;  attaekn  nf  no  called  "  Surgical  J-«Lrlct  Fever" — that  is. 
M»rltit  fovcr  occurring  in  tbo  subjects  uf  rtxnit  wuund«  or  opfratiori^  vr 
in  thu^c  vvliu  ure  at  \\w  \\n\v  uiVcctcd  with  umw  dtt^eaeo  uhich  hfu!  confined 
thorn  lo  bod- — arc  usiudlv  tliarfictcnBcd  by  excessive  mildncf>«,  nevcrthc-  ^ 
ItWH  it  it  not  uncommon  for  K\ww  who  are  actually  KuR'ering  at  the  time  H 
from  some  other  iiifcclidus  diaorder  tt)  huve  the  diaeasL*  in  a  severe  form. 
If  the  attack  supenenf  during  convale»ei.'iict.'  it  in  frequently  of  a  Wnign 
ubarocter,  and  might  dt'serviiliy  he  ranked  unmng^^t  the  Ku-cullcd  "surgical 
cases."     [Sec  "Coexistcnee  of  Infcctioua  Diseast.'*,"] 

In  fiddition  to  the  incn»i»e  of  tht*  griivjly  of  a  ca»e  «f  scarlet  fever  by 
the  advent  of  any  of  the  i-eeognisetl  eumplicatinns  there  are  ccrtiiin 
symptoms  of  the  primary  attack  which  arc  of  unfavourable  omen. 
Ulceration  of  the  foucce,  altvndcd  with  gtand  iiiGUrati<jn,  rliiiii>n'htea, 
high  ti;m|ier»luri>,  and  [H;rha|»K  ihe  agiiH-urancu  ni  il  later  flcptie  erup- 
tion, ore  indications  uf  tlu;  septic  form  whith  the  dise»«e  is  iissuming. 
In  the  same  way  hyperpyrexia,  extreme  rejattci»ene£e.,  and  a  vi^jd  mKh, 
accompanied  by  a  rujiiil,  ftseble  pulse,  eurly  obKcuniliiMi  of  mind,  tremor, 
and  persistant  vomiting,  arc  evidences  of  a  tuxic  attack,  and  of  consequent 
danger  to  life.  Delii-iutn  in  sc^u'let  fever  alwavK  indicates  u  Bvvere 
attack,  especially  when  it  occurs  in  aflulla.  About  SO  |>rr  cent  of  case* 
Hhowing  R  »ej>tic  eruption  are  fatal,  and  a  j-ietochial  eruption,  with  cold 
and  eyajMJlic  exlremitica,  is  an  cxccediTigly  nnfavunraltle  fcigii. 

Xll.  Complications. — Although  the  large  proportion  of  deaths  nttri* 
butablo  to  scjirlut  fever  are  due  rather  to  the  severity  of  the  attack  in  itK 
acute  stage  than  to  any  of  \'^  ]au.>r  develripmonte,  the  eumplieatiuns  of  tho 
disease  are  of  considerable  importance  in  viow  of  the  tendency  of  some 
of  litem  to  bi'come  chroiiie,  and.  if  neglected,  to  lead  to  pei'nianuut  im- 
|)airuuMit  of  lu^illh. 

Of  the  recognised  comjiUcaliona  tho  following  table  enumerates  the 
most  importaut.  Those  uecurring  in  lese  than  1  [ler  cent  of  cawis  are 
omitted  from  the  Uiblc,  bm  will  bo  refciTcd  to  latur. 

Tablk  IV. — Showing  perc<'ntage  incidence  of  Complications  amongat 
iOlD  cases  i.>l  Scarlet  Fever  trcatitl  in  the  South-Western  Fever 
Hospital,  Stockwell,  during  the  years  1S90-16&2. 

Otitis  [with  iliscltBrgc)  occurred  in  11-05  [wr  trfot. 
AdriiitiM  (wriicol)  ,,  874       „ 

RLicuiiinlUini  (nulcnlar)  „  4'SO        ,, 
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Albiiiniiiufia  (Biiii[i1r)  ormixnA  Ui  -t-2'i  [tci  mut. 
Nejilintb  (aiMilcj  ,.  3'4 1         ,, 

Erzcm*  „  2-n 

UWntitv  Motnttitb  „  l-OU 

TanstUitt*  (•vooiutaiy)  ,.  1'64        „ 

Bronvlittb  „  1*13       „ 

'it  may  ari^o  at  nnr  »la^  of  the  scarlatinal  attfkck  ahf.r  t-hn 
few  tlay%.  Severe  oLsoe  are  much  mure  liable  to  the  complicittioii 
Ukui  mild  ones,  and  in  such  instances  it  uaually  apjieai-s  ojulicr  in  thii 
uUAck,  Tuuncly,  Ahtnit  tlie  encl  of  tlio  fimt  wei>k  of  illiiesv.  It  irt  an  .-itl'L^etiuii 
vt  turly  chiltlhorxi,  the  lial'itity  decreasing  with  ciich  year  of  life.  After 
athten  y«irs  il  i»  vi-n-  rare,  hnt  there  is  a  tendency,  even  in  adiilta,  for 
••kl  okT  uiM-'htef  to  Ih>  lii^httHl  up  by  the  scarliUin^U  attack.  The  intluenco 
of  MX  is  Motive.  This  olitis  may  occur  either  in  the  fomi  of  a  t^iniplc 
inAanmatiaii  of  the  external  auditory  canal,  with  possibly  more  or  Irhr 
im|ilicivtion  tif  the  membmou  lympciui,  in  which  va»e  it  ii  but  a.  trivial 
affectiou  f>f  tiiort  duration ;  or,  as  i^  far  more  common,  in  thu  foriii  of  an 
■ftitu  tnetliit,  futlnwrxl  by  »  inon^  or  l<-tw  pmfiiM)  iiiiic(>-]>unileiit  iliKchnr^e. 
The  collection  »(  inttuniimLtxiry  iiruduets  ptMit  tiji  in  the  tympitiiic  cavity, 
if  not  let  out  by  incision,  will  stmn  rL'lieve  it«elf  by  mpture  of  the 
vmnlnmne.  Tliat  this  ufl'ection  is  UHiially  due  to  ;lii  extension  of  the 
mio-Uucial  inflainiuatiuti  aUn)^  the  Kiuttachian  tulje,  with  swelling  of 
tlh*  miicotu  membritTic  and  eoiiseqiiont  narrt^wjng  of  it«  enlihre,  would 
appear  ti»  Iw  tolerably  certain — at  any  rate  when  it  iuisL-s  early  in  the 
;ittack  before  the  thruiit  inlliLiniiiuliiHi  liaa  Kuln^iiU-il. 

The  distinctive  Mgii*  uf  tlio  jift'ccticm  uro  [Miin  in  the  ear,  t^mflemcfwi 
Qircr  thw  ciiriilaginoiw  ]<u]-ti"n  of  the  aiiial,  imtaUlity  uf  tcmi'.'i'  with 
anre  or  less  fever,  followed  usually  after  one  to  thn;o  ilaya  by  ntpid  loss 
at  tho  pHin,  U!iidem4^«a  Hri<l  fevpr  <m  the  ap|)earaiie«  uf  tbn  discli«rjL;e. 
'I*he  gUincis  iminodiately  beneuth  the  ear  ar<-  usually  tsnlargi'^l  mid  tender, 
and  may  remain  **j  for  sevenil  dnyji.  They  occafiionally  suppurate. 
Th*  (iischai-ge  lutially  Cfa-'«^'8  afler  fmni  two  tu  fuur  wi-kif'  tn-attiieiit, 
aod  the  [R^rforution  ra]>jtlly  lu-iiU :  but  in  c\re|iticmal  inxtaiicen  cure  uiuy 
not  lie  eflftcted  in  letw  thjin  throtr  or  four  months. 

In  M>m«  cases  an  inttanimatory  swelling  appears  over  the  mustoid 
hinc,  atcemlifd  with  a  n»e  of  teiiiimnitiine  ami  tntenHci  tendrrneus.  The 
iw«Uiiig  give*  riflc  to  more  or  lo*s  projoetjtm  nf  the  external  ear.  It  is 
limited  bIkivc  by  ihe  teinpund  ridgu,  tu  which  tlnj  fatjcia  is  bound  down. 
tnd  by  ile  exleiisitm  forwardu  leadfi  U>  conriiilcnible  n-ih-ma  of  the  eyelids 
«n  the  aam«  side.  It  will  In;  found  to  dejH-nd  either  upnn  a  periadenitis 
vhtch  oft<n)  euppuraLes,  ori)ritiutiuj^  in  une  or  more  of  the  [>u»tvrior 
toHcolar  >!lands,  or,  aa  is  more  common,  upon  the  formation  of  a  8ub- 
^rio(tt«al  al»ce«s  connectcfJ  with  carious  bone  and  tho  presence  of  piw 
vilhio  the  mastoid  eelK  In  those  caiie^  of  Huli|M<noxteal  i]1)!;ce8S,  in  which 
parts  are  sound,  it  h  possiltb^  that  pus  may  have  fotitid  its  way  from 

middle  ear  by  effectinj;  a  paiwiifje  between  the  civrliin;?;  imd  the  bony 
pnrtion  of  the  audit<ipy  canal.  'J'htt  firmnnsi*  with  wfiiili  the  thick  fa.tcia 
in  the  temporo-Kvgoniatic  region  is  bound  down  may  effecmally  prevent 


the  Rppearaiice  of  any  (edema  }n  this  sito&tion ;  and  it  is  in  somo  cuea 
hanl  tn  rcalisQ  thai  t}i<i  8fmrc«  (if  whtit  appcjira  to  he  an  inrti){M!ndpnt 
ivdemu  ni  the  eyeHOa  in  reiilly  to  he  fi^und,  either  in  an  itiHammation  of 
tho  miikllo  ivir,  or  of  thn  muatoid  hmifi  on  iho  Kiimi!  siili!.  U'hrti  i>ii|i[iiini- 
lion  has  iictiially  ocpurrcH  in  tho  awflting  si  df'finiti*  ring  of  softonin^; 
can  be  usually  deUictod  over  thv  auhjari'iit  Ihjiim  at  a  point  immediately 
behim]  the  external  ear.  If  thu  8wt«lliiig  \>e  situated  I'illier  anterior  to 
or  bolow  thfi  auditory  moatus  it  js  al^rays  stipnrticia),  ami  dopondfl  upon 
a  tiup|>iintting  auricular  gland. 

In  thoBd  Hdtnrwhat  pxccptionol  iriflt«nrfw  nf  otitis  mndia,  in  M-hich 
extoniiion  to  tho  mastoid  cflla  (n-irun*  (lunri^  convali^scnice  from  an  attavk 
of  scarlet  fever,  the  Byniptiims  are  of  considerahle  urjjency  ;  especially  if 
no  relief  of  tt^nnion  in  jKumililc  at  th»  surface  of  thi:  liont^.  Minnt«  inter- 
flticoA  in  the  oAaeouH  tianue  of  the  mastoid,  by  means  of  which  a  com- 
Diunication  between  the  interior  and  the  snliporioetoal  surface  ia  poesible, 
exist  in  all  suhjcrts,  but  ihcir  jwliMicy  arid  fteMlom  of  communication 
vary  in  dilferent  individuate,  as  does  also  the  depth  at  which  the  antrum 
may  lie  from  the  Btirface. 

Thf  ftif^ft  of  mijijiumtiiijt  i>J  t/ie  vnvloui  frlLt — n  condition  which  in 
young  chddren  is  synonymous  with  empyema  of  the  mastoid  unti'um — - 
arc  briefly  as  foUowH  :^Piiin,  and  more  or  less  tenderness,  the  latter 
yceait! 01  Lilly  iiilvntie,  are  coiii|i]:iined  of  in  the  Wne,  Ujgether  with  local 
(»doma  and  u.sii:Llly  some  rednesis  of  skin.  The  discharge,  though  rarely 
completely  arreistjid,  w  often  diminished  in  quantity.  The  tempomiurc, 
whit-h  may  rise  to  HI.')"  nr  iimre,  nhows  wiile  Huctuatiotii^,  and  ik  often 
lucompanied  Ny  occasional  rigors.  The  pulse  is  rapid  and  excitable,  and 
in  Bomo  cnscR  markcftly  irregular.  Great  re8tte.wnc.!<s  and  irritability  are 
preaenti  and  vomiting  is  cummon.  Tho  symptoms  may  rajjidly  aliate  and 
tho  discharge  Iwcorac  more  free,  but  they  usually  soon  rectir,  often  begin- 
ning with  ft  rigor,  and,  unless  relieved  hy  operation,  the  ciote  as  a  ride 
onds  fatally  by  meningitis,  or  after  a  more  pi-otracted  and  irri'rguljir 
course.  One  case  I  have  seen  in  which  the  temperature  reached  1  13" 
before  death.  Th«  genera)  svmptonu  of  HUppnration  of  the  ma«toid 
colU  arc  ctot  unlike  those  seen  at  an  early  stage  in  some  cases  uf  acute 
nophritia. 

Il  i*  well  known  that  nieningitis,  intracranial  alMcetw,  both  sniKlum) 
and  within  the  BuliHtaiieo  of  the  l(!]npopu-«ph('rinidaI  IoIh!  or  cBrebellum, 
and  general  pya-miit,  are  b.11  liable  to  siiper^'cno  in  caacn  of  chronic 
middle  oar  discuHu.  These  conditions,  like  septic  thromhcwia  of  the 
lateral  sirnw,  are  evciiLa  loo  remote  to  bo  conaidcred  here.  The  chance 
of  their  apivcaranco  in  hospital-treated  cases  of  scarlet  fever  should  not 
be  grci.it ;  they  arc  mure  prune  to  arise  in  putiunia  who  have  pRmed 
through  an  attack  of  acarh't  fever  in  their  own  homca,  and  in  whom  a 
septic  cnndttiou  uf  the  middle  ear  has  been  allowed  to  establish  it«elf. 

Although  I  have  never  mot  with  a  case  iu  which  sinus  ihromttosia 
wa«  definitely  known  to  have  super\'ened  within  a  few  months  of  the 
Bcarlatiiial  attack,  I  have  on  two  occJisionB,  poat-rnortcm,  found  piw  in  the 
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•^Boid  ^TiKive  between  tbe  eintis  and  its  liony  vriiilr  the  puit  ha\-ing 
WDrk«d  iu  way  bttckwanlx  ffom  the  antrum  which  was  full  of  it.  The 
E>ct  tlwt  it  is  liy  uo  tiieana  itifrflipieiil  to  litHl  trmi  {iui>  iti  the  ma^oid 
uitnun  afwr  drath,  though  its  presonco  may  have  nfiver  heen  f\cn 
nutMx-lcd  diiririg  life,  would  certainly  suggest  that  its  occurrence  is  miu-b 
mure  im^aenl  in  caatis  of  the  septic  t^'^ir  than  iti  gcnnrally  Riippiiac'd. 

jidaiitie  \m  a  anin«what  rapid  swolJing  nt  nnc  nr  mcrn  of  the 
cervical  glands,  either  behind  the  jaw  or  placed  deeper  under  the  sterno- 
OMtoiH,  cwciirriiij;  during  the  Rtage  of  cunvaleftccnce ;  thn  tempcraturp 
banring  b«?en  nomud  perbaps  for  from  one  t«  three  wcclta.  It  is  attended 
with  a  fro»h  rise  of  temperature,  which  remains  elevated  for  a  longer  or 
shorter  periiMl,  dc|M!ndi-nt  on  whether  tho  gE.md  pnx^^eiU  tii  Huppnration, 
or,  ■■  more  fre«|UtSiitly  wttin»,  n-solvea.  In  the  latter  c»ls«  tho  teni|>nrftr 
lure  nmuUy  n;tuni»  to  nonnal  within  three  daj-s.  Its  fall,  like  its  rise, 
is  froqncntir  somewhat  Hudden. 

The  gUnd  swelling  which  occurs  early  in  tho  scarlatinal  attack  in 
oounrvtiun  with  an  iiiflanicd  throat  is  not  hero  referred  to.  This,  which 
in  Mime  degree  ia  oommoii  to  all  csmi'*  wirh  uny  thrnnt  alToction  worth 
•pokkiiig  of,  may  vary  from  a  very  slight  glandular  fulni'ss  up  to  the 
mort  aevere  BUile  of  gUnd  infikratlnn,  attended  with  enonnotis  swelling 
of  oecic  and  a  profuse  mti co-purulent  rhinorrhcea,  all  of  which  a[-e  directly 
d^MSident  upon  a  septic  ulcemlion  of  the  fauces  and  tonsils.  This 
maim  is  really  one  of  septic  adeno-cellnliti^  ;  and  9ueh  cn.sc-4  arc  not 
complimtions  but  pcirt  and  |mreel  of  a  ttevcre  att-telt  in  itH  acute  stage ; 
■toreover  they  are  due  to  nn  obvious  primary  uiuse,  like  the  glandular 
nrelUng  directly  conse'^iuent  upon  pediciili  or  eczema  capiti.s. 

I  refer  rather  to  a  primary  pyrexial  adenitis,  occntriiig  at  a  late  stugo 
of  the  dtscoae,  and  unconnected,  ho  far  as  can  bo  seen,  with  any  local 
cxdUng  csnse.  Tn  iU  ^wthology  it  wouhl  apjwar  to  bt-  more  diivctly 
nlated  to  those  cases  of  sudden  gland  swelling  which  untie  as  u  rctiult 
(tf  what  ta  called,  for  want  of  a  better  namc^  "  taking  a  chiEl,"  whatever 
that  r«klly  may  be.  Thfsw  owej*  of  ndeiiiti!*  are  often  wiMUi  to  ari«e  in 
ptiu{»  about  the  same  lime  in  ])atientB  located  in  diflcTerit  [mrlK  of  tliu 
hospttaL  They  are  met  with  in  about  equal  fre<qucncy  at  all  times  of 
thn  year,  and  ithow  no  clear  connection  with  cither  cold,  ditm|j,  diet  ur 
lubtts.  Their  uccunvncc  in  groiipti  appearx  to  KuggoKt  some  widespread 
ouuative  influence,  riuch  lU  aome  varying  atTno^pheric  or  noil  condition. 
It  is  mom  often  mot  with  in  pittientH  the  niibject  oi  albitniiniina,  especi- 
lily  in  tho<H5  who  have  a  diatinct  nephritic.  The  cumplieatinn  ia  rarely 
siet  with  after  the  fourth  week  of  illnpss,  it  is  more  common  in  the 
■oeuod  than  the  third,  and  in  the  thint  than  the  fourth.  Jt  is  far  more 
(oounoii  before  the  age  of  puberty  than  afterwards,  and  is  perhaps  more 
frequent  after  severe  tttnn  aftrr  mild  atUcks.  It  bL-^in*  no  i-elation  to 
MX,  and  always  terminates  in  recovery.  About  one^third  of  the  cases 
Mppunite ;  and  it  ia  always  wise,  in  opening  such  collection,  to  make  uso 
tifadrmioage-tubo  in  view  of  the  tendency  lo  residual  abscesw. 

Ariioilar  ^Artjnui/wm,^ Rheumatism,  of  sufliciout  intensity  to  give 


rise  to  elev.itifm  of  temperature,  pHtn,  U*riderii«>!w,  ami  disliiict  effiiKKHi 
into  the  joints,  is  a  common  compliaition.  lis  most  frcrjueitt  seat  ia  the 
xmallcr  rallier  than  tlio  Urgcr  joint* :  the  arms*  liiitUT  iiiorp  frcquentir 
ttiuri  the  logs ;  tho  tiiuuli^  ared  wmts,  iliitn  the  elbows  or  slioiiliiers ;  and 
the  nnl(kut,  than  l]w  knocs  or  hjpe.  Ma>4t  frequently  of  nil  it  ;ip|>eAr9  in 
the  utt^tatarpophaiangt^al  jointu  and  tlio  wri»li>,  but  (tvinci>-'»  a  c«>rtaiR 
tiindoiicy  to  migrate.  There  are  good  reasons  why  it  ehould  be  regarded 
us  pnlhologieally  akin  to  onliiiary  acut<?  rhciunatistn,  though  differing  in 
certain  ixM|)ecl-''-  It  i*  vi-ry  pnjrie  to  arii«o  in  |iei'8ori»  who  hi»v^  Iwen 
subject  to  ant«endent  attackii  of  aouie  rheianuLtisitm,  although  nuch  persons 
are  in  the  minority.  It  shows,  tn  a  leas  degree,  the  Aime  temlency  to 
move  from  joint  to  joint,  and  it  is  readily  amenable  in  most  instance*  to 
the  netion  of  ei^licine  and  the  luilicylate^.  On  the  other  hand,  it  is  loss 
aovcro  than  oniinaty  acut«  rhpiimatism.  its  nnttiral  bent  being  more 
Bwwds  recovery;  it  is  uiiattend^'d  uith  c1ii_>  »cid  pernpii-a lions  and  the 
By,  furred  longiio  bo  cbaracti-risiic  of  that  condition  ;  and  it  shows 
IcjM  t«iideiicv  to  aflV'ct  the  fibrous  tiK*in'^  of  the  heart  or  pfiricardinm. 
Mon'uvcr,  tlie  joints  are  more  prone  to  take  on  a  suppurative  action, 
leading  to  n  condition  of  pyivmia,  than  in  the  ordinary  rheumatic  procesa. 
This  iMM%-\llwl  "ScArlalinal  P^'wniia "  frequcntiy  yield*  to  appropriate 
surgieal  lii-atmcnL 

Iv?.'ii'!atinal  rheumatism  in  far  mnn^  common  in  adults  urtd  in  older 
children  tlian  in  young  uncs,  and  affii-ts  females  in  a  mucti  hirgcr  pnipor- 
lioti  llitiii  matcM.  It  tiri>(e»  inddiK-ndiintly  of  ki^soh  or  i<-mpenitur«,  heitig  as 
conmmn  in  the  summer  and  early  autumn  mcinthx  as  in  the  wilder  seaaons. 
tlo  time  of  onset  bs  remark^ibly  constant,  viz.  the  fifth,  sixth,  or  uvvvnth 
day  of  ilhit'M*.  at  tlie  time  wliun  the  nwh  is  just  diaaj»|Kyinng  and  the 
tcnipenitutG  fulling;  to  noi-mal.  It  is  more  common  in  sevore  atiacks 
than  mild  oiica — in  isisira  clianM^I'cHh'vd  by  an  intctiMi  rash  and  t-opious 
peeling — Jind  it  is  in  cws  sttrh  as  those,  especially  if  of  the  septic  t>-pe 
with  ulcerstti^d  fauceK,  that  the  joint  affedion  has  a  tendency  to  assume 
the  suppiiiTLtive  form.  The  pnjpioHis  in  onlinary  casus  la  good,  tliu 
affection  usimlly  yi'^l'li''^'  ri\»drly  to  treatment  with  the  salicino 
cnnipimnds,  Th«  tiutliac  »tnKture«  six-  nircly  involvwl  at  the  timo, 
probably  in  Ii'mh  tluin  3  ])L'r  ecnt.  In  ihosi!  evniptiiHial  instancea  in 
which  the  joints  »nj>pnratc,  the  elbow,  knoe,  and  Bterno-clavieular  jointa 
Boem  lu  bv  eai'Liest  and  most  frt'quuutly  alfuctcd.  Early  vvacuation  of 
the  joint,  with  antiseptic  irrigation,  is.  usually  fullowMl  by  iho  beet 
results. 

^Ibmninnria. — Under  this  ht.'ading  in  the  foregoing  table  cases  of 
acute  nephritia  are  not  included,  nor  those  in  whirh  but  a  fiiint  and  tran- 
sient cloml  of  albnmin  waa  nottd  for  less  than  three  coiiBt-cutivo  daya. 
'I'ha  urines  diinii^  nornn!  ronvalesrcnee,  unhuis  any  «periid  indication 
existed,  were  only  tested  twice  a  week ;  and  in  infanta  it  was  not  always 
possible  to  examine  the  urino  Avilh  abtwalnto  regularity. 

The  test  employed  was  a  dclicnte  one,  %'i/.  tin;  addition  to  the  urine 
of  an  equal  bulk  of  a  saturated  solution  of  picric  acid,  plus  ono  dn^  of 
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^H^kid  to  tbc  ilraclitn.  A  good  (ilnii  in  s^tttuiimtic  testing  for  iilKumiii 
^4F%iploy  tlitf  «m1<1  nitric  acid  tost,  by  way  gf  cotiBrraution.  to  »nir  iirinpR 
giWn^  II  jHsiitivD  nviill  wilh  the  picric  acid.  In  itiiK  wjiy  tliu  ptjiufible 
hUIocics  arc  reduced  l>y  the  oxchwion  nf  peptones  anil  mucin. 

Tlio  incidence  of  KHrhitinnl  albniniiiuriji  in  |iiLticnt9  tr<Axt«r|  in  hospital 
uanjs  is  Out  Kn  gn^it  an  itt  usually  tJUppinnCMl.  It  muHt  lir  rrmnnihcrixl, 
huwt'vor,  ihiit  the  inclusion  of  three  or  fniir  beaten  up  c^ga  in  the  diet  of 
an  adult  will  prxluce  albuwiiniriji  by  simplo  diffusion.  Ici  Lhia  suriua  the 
lunount  of  easily  ditfusiblo  albumin  givnn  in  the  diet  waa  nut  Auflicinnt  to 
yield  signs  of  ita  prciumco  in  the  urine,  m>  that  iiuitanci's  of  idbuniinuria 
due  to  this  caiUK)  were  not  io  be  expected.  I  believe  that  the  -iLbuminuriB 
ia  which  ■  iaxat  cIihiiI  only  nmld  \w  obtuinod  with  jiicric  iiriij  for  \cs» 
ihan  Ujtco  conaecutivc  days  may  be  safety  absolvcul  from  any  progiuMtic 
ii{Iiii6c3Uico ;  ihoy  do  not  show  any  tendency  to  rBcurreiice,  nor  doe« 
tbe  iirino  on  careful  raicrnftoopical  exaininfttion  yield  evi<lence  of  any 
prcNluct  But  ID  albuminuria  of  greater  dcgiec,  it  is  a'lniittc'Hy  a 
ult  thinjt  to  dniw  n  distinct,  line  of  [li'mniTtitiun  bcMvcen  cliat.  which 
daw  a/id  that  which  docjt  not  indicate  acute  nephritift,  bennne  cifics  nf 
tetlte  nejiliritis  v;iry  bo  widely  in  the  sevciity  an<l  coiwtauvy  of  llieii- 
^mplonw.  Nor  nnwt  it  Iw  forgmUMi  that  certidn  very  oxcepliimiil  \;a»m 
ft  nephn'tts  are  met  with  in  which  th4>  urino,  even  on  careful  daily 
totiimi nation,  has  shown  no  sign  of  albumin,  though  tho  clinical  signs  nitd 
|iott-mi»rtem  appt-arancea  are  charactcrifilJc  nf  the  dineitse.  Three  such 
iuUuiceii  huve  txxnrred  in  my  own  ejcjwrience.  Patliftloi^rjilly,  the 
difficulty  of  seimrating  the  two  8tat«8  i.s  still  greater,  because  the 
constancy  with  which  kidney  changed  are  prwcnt  in  cjlscs  of  uncum- 
pticat«d  acarlat  fever  is  a  matter  of  dispute ;  and  the  opportunity  of 
«rif>-inp  the  nmecnce  of  aubMaiitivc  tlisea-se  of  tho  kidney  in  ciisos  of 
Ample  albuminju-ia,  b.o  called,  i*  of  mre  neciiri-ence. 

I  bold  strongly  to  the  belief  thaL,aUhuiigb  changes  in  the  renal  visiuo 
on  by  no  meann  nece!<^arily  present  in  un  onlinary  attJuk  of  HCiirlatinn, 
y«  simple  albuminuria  of  any  degree  and  acute  nephiHtis,  when  ihey 
tapcrrene,  are  due  essentially  to  the  same  morbid  process,  varying 
simply  in  intensity,  or  in  the  ndnembility  of  the  kidney  in  the  j>aiiienlar 
«lbj«ct.  ThvosRuniption  that  a  Miniplealbiiiuinuria  mui  a  iie]ibiili>'Hrel«jth 
the  ex|M%aaion  of  tho  same  morbid  acLinii,  varying  mainly  if  not  rntiroly 
in  mpect  iif  degree,  in  supported  by  eertjiin  facta  of  their  di'v.-lopment. 
Their  relative  prevalence  in  a  jwrticular  outbreak  nr  in  a  purtii-nlar  ward 
ia  in  agreement ;  tbey  both  t«nd  to  ari«o  under  tho  «imu  conditjontt  of 
mvironment :  deficient,  ventilation,  overcrowding  of  wanln,  oapcrially 
with  acute  cases,  climatic  changL-s,  chiefly  in  rt-Kpt'ct  tu  atmospheric 
humidity,  all  have  an  apparent  intlui*ncc  in  determfning  thu  appearance 
of  l>oth.  It  may  be  noticed  in  parsing  that  cold  jrwr  nr  «eem»  to  be 
without  influence;  but  cold  in  conjunetioti  with  dump  in  often  followed 
by  tho  appoarance  of  fresh  cases.  They  botb  show  a  tendency 
to  develop  at  the  saxne  «Uge  of  the  illneM,  viz.  during  the  second 
and   third  weeks  (most  fro^inently  thf^  tenth  to  tho  twenty-firet  day). 
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The  age  liabilitj*  alao  is  in  ftgrccment,  the  stuceptibiUty  to  both  affec- 
lions  bL'iny  fairly  cujintatit  from  tti«  second  year  of  lif«  to  the  nft««iith, 
after  whiuh  ag<!  ca&vi  of  siraplc  albuioinurifl  arc  relativelj-  more  coininon 
tliun  tliuxo  uf  aciitti  ru'phritiM.  Tlu'  fuct  «1ko  tlint  tliere  iit  aa  ^roit  a 
U-'iiduucy  fur  auteti  uf  nimptc  iilliumiiiuriu  lu  L>n<j  in  ucuto  iiephrilia  as 
there  is  for  ciwiss  of  acute  ncphrilia,  if  rieglijctcd,  to  rdapae,  is  additional 
evidecicti  in  thu  hiitik.'  diru^tioa. 

That  kuliiHy  distiitlKiiiuc  is  losa  [i-ci{uuntly  inut  with  in  eases  of 
scarlet  fever  trolled  in  huspital  than  in  those  tPeaU^d  in  their  own  home*, 
ut  any  niLw  aimmyst  tli«  jxiorer  cUwsws,  is  very  pmkiblc  ;  and  it  is  *\\aU: 
posxibld  tlint  this  h  in  part  rnferablu  to  iWv:  fact  thut  dui-iii^  their 
ilhiesa  the  ]>atient*(  arc  kept  under  more  favourable  atmo«pheri«  condi' 
tion« :  uiuruuvor,  thu  action  of  lliu  kkin  ie  vncouniged  by  tbu  em]>luym«nt 
of  frecjuenL  luid  regular  warm  hathfl,  lu'^in  directly  iho  temperature  \vu, 
reached  the  nor-nial,  and  continued  during  the  stage  at  which  the  nttsX 
swiccplibiliLy  is  at  it«  gri-atcst 

Cases  of  "  poatHml"  or  "cycUe"  albuminuria  are  occasionally  met  with. 
and  it  is  probablo  that  their  pathology  is  of  a  more  complex  nature.'  The 
vury  lar^e  pnipurtion  uf  ))atiunlti  wlitj  have  boon  the  liuhjucts  of  simplf! 
alhiirainuria  completely  lose  their  idbumin  in  a  few  weeks.  I  cannot  call 
to  mind  :m  instjirice  of  a  scarlatinal  piitietit  being  dischar;;wl  with  albumin 
in  the  uriiu-  who  had  not  pruriuusly  siitforod  from  a  dofinilu  attack  of 
acute  nephritis. 

Afvie  -Vfy'iri'i'.'.— Although,  as  we  have  Ho«n,  it  is  not  easy  to  draw 
a  distiiietion  twbwuun  ciiirtaiii  mild  i'jisi\a  of  nuphrilia  and  thnsij  of  Bimple 
albuminuria,  yet  in  a  certain  number  the  symptoms  of  a  profound  inlUm- 
niatory  alfection  uf  thu  kidney  are  sutliciuntly  pronounced  to  u-arranl  tfao 
dusi^ruLlion  "acute  nephritis."  Tlicy  are  nut,  huwuvcr,  so  numerous  aa 
those  f.Uling  umler  the  hearl  of  "simple  albuminuria."  If  wb  put  the 
two  claiii»)»  l,(ig(ither  an  nimply  an  exprita^iini  in  difTcrunt  dngreo  uf  thn 
aame  disca.<!od  action,  the  percentage  of  ct»va  showing  renal  affection  in 
this  tteries  of  \^\b  attacks  comes  out  at  7'G9. 

The  Bymptoma  of  onset  in  the  nmjority  of  cases  are  sudden  and  pro- 
nounced, mmpriaing  hcaflache,  vomiting,  often  a  rigor,  drowaine**, 
Budden  elevation  of  temperature  to  1 03 'or  104",  the  appearance  of  blood 
and  albumin  in  the  itrinf^  and  a  grnater  or  less  degree  of  siippreaaion. 
The  period  of  siippn-snion  cormaponds  usually  with  the  febrile  staj^!,  and 
ia  seldom  at  its  height  until  the  second  or  third  day,  by  which  time  the 
excretion  may  have  fallMi  to  thrw  or  four  ounces,  often  with  fi-wpient  desire 
to  pa*a  water.  The  skin  ia  hot  And  dry,  the  pulse  «xcitablo,  the  respimtioii 
rapid,  the  tongue  dry,  and  by  this  time  there  is  usually  evidence  of  slight 
anasarca,  best  seen  in  the  face,  loin.s,  hands,  and  feet     The  febrile  stag« 

'  Some  c<invAlnK«iit)  "how  nn  difn  of  ftitmtnin  till  thn]-  i^C  i:p.  aui]  th«  Albninln  iit  Inat 
at  once  on  rntiimiii);  ti>  the  rBcittubeDt  puHurv.  Id  oim  hoy  the  kDiiiiuiii  could  bo  made  to 
vnry  rrniii  I  to  ^  by  Kvtliii);  liiiu  ny  for  li.iEr  an  hour  ;  it  luvurtfthlj-  fell  tn  n  trace  ou  ntarD- 
ing  to  bed.  or  «ven  \ying.  dowu  In  )ii<  c]olhe<;  for  ki  cineJ  !nari'-i<I.  rhii  altcmation  oovld  to 
r*|>Mt«<}  %X  win  for  two  month*.  Kliglit  *«rfatioiui  Af  tti<>  kmil  arc  not  imromman, 
•acla  patlaaU  crcatuiilly  •how  KjpiM  of  Iciiiucf  diaoaw  I  umuot  >«y. — >'.  F.  C 
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iuu«llr'la«u  from  three  to  six  days,  and  tho  Icmporalurc  tK  verj-  %-nriahlef 
oftea  fluctu&tiiig  betvre«n  97°  and  102'  or  104°  several  time»  dtuiiig  thi» 
period.  It  is  hardly  ever  auitUiiied  for  twenty-fnur  liour^  nt  a  slretf^h, 
but  is  of  a  Btrikingly  "spiked"  character  when  eharted.  The  pulse, 
which  has  been  variuble  buth  in  rhythm  and  istrength,  not  infrequently 
beoomea  preternatural ly  slow  and  full  LuwunU  the  end  of  the  wt!ek,  by 
which  time  the  urino  is  pussod  in  greater  quantity.  In  a  smaller  pro- 
|M>rlioD  of  cases  th«  onset  is  much  mure  gmduat ;  the  febrile  Bigna,  if 
prasant  at  all,  being  [>recod«d  by  the  u|t|)eaniiicc  and  gradual  increase  of 
alhmninuria.  for  several  days.  In  thtrse  cases  the  conditii.ti  dr«s  mit  at 
any  time  look  so  alarming,  but  the  prugnosis  is  lees  favourable,  and 
when  reoorery  ensues,  it  is  usually  Imigwr  dufurr-Ml. 

tiBtmaluria  in  some  degree  is  a  constant  symptom,  but  anH!>arca  to 
auy  ext«»t  is  rare.  The  nephritis  is  often  ussuciuted  with  mleuiUis,  and 
not  infrequently  nHth  rheumatism,  which  usually  prcccdfs  it  Acute 
SBphrilis,  like  simple  albuminuria,  most  frequently  ariseR  during  the 
kU«r  port  of  the  second  and  the  third  wiiKh.  In  a  i^niall  niindii^r  of 
oases  it  appears  as  latr  as  ihn  fnurth  wpcV.  It  is  most  frequent  in 
ooldw  damp,  or  "mugg}'"  wvathur.  All  age»  are  liable  to  it,  but  it  is 
laas  frequent  after  puberty.  i^Rx  sevmu  to  be  without  infStU'ncu  uj)  to 
fifteen  years,  but  at  a  tat«r  age  males  are  more  liable.  Nephritis  is  as 
tominoQ  after  mtid  attacks  of  undoubtetl  scarlet  fever  as  after  severe 
ones. 

The  progDOsia  in  nephritis  arising  in  patients  while  in  hospital  is  good. 
Of  2MS  consecutive  admissions  during  the  rejtr  lt^i)2  into  the  Suuth- 
Westorn  Hospital,  ^ti  developed  nephritis  in  the  hospiial,  of  whieh  4  died, 
jnd  2  were  discharged  with  chronic  alhuminnria  after  nix  months'  treat- 
miait :  whereas  of  12  iiaticnts  who  were  admitted  Buffering  from  Bcar- 
liAinal  nephritic,  4  diefl,  and  ■'!  were  disiharged  with  chrotn'r  alhuminnria 
after  a  prolonged  residence.  Now,  although  an  regards  the  latter  class 
the  n»ulu  were  more  than  usually  unfavciuralile,  yet  the  conlrast  is 
itriking,  and  confirms  re«ult«  previously  noted  in  a  much  larger  nerion  nf 
cases.  Death  in  scarlatinal  nephritis  \%  almost  invariably  duo  to  the 
advent  of  one  of  the  three  following  conditions,  arranged  in  order  of 
frequency — uriemia,  tnippurative  tnflamniation*,  aeute  pulmonary  cedema. 
Of  these  the  hut  is  by  far  the  most  dangerous  to  life. 

EfZfma. — The  part*  moat  often  affected  arc  the  face,  the  Bralp,  and 
tbs  ears.  In  the  latter  case  it  \%  itxually  found  at  the  junrtlon  of  the 
Mr  with  the  side  of  the  hend,  within  the  groove  of  the  helix,  and  ruunil 
tlie  exumal  auditor}'  meatus,  where  it  is  directly  dei>RriiliMiL  on  the 
tmtant  effect  of  an  otorrhoea.  The  samo  coudition  is  noticed  round  the 
external  naresaml  on  the  upper  lip,  where  also  it  is  usually  connected 
with  a  discharge  from  the  numl  pHssages.  Tt  commonly  nssnmes  the 
impetiginous  form,  and  is  greatly  aggra^'atcd  if  the  child  be  a!lowe<l  to 
pick  the  affected  spots.  In  this  way  it  may  bo  tmnamitted  to  the  chin 
or  any  other  part.  It  is  far  moro  frequent  in  young  children  than 
bi  older  patients,  and  more  often  afferts  those  on  a  meat  diet.      Not 
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intrcquoncly  it  is  aasocintod  wieh  ringworm  of  the  scalp.  Eczema  ii 
mora  common  iti  tlio  tviiilor  rautiths  than  in  the  nuruior  sttisoas,  and 
ifl  very  lialilo  to  supervene  in  children  whoso  faces  bare  boooTnc 
cbappetl  liy  ])ruv[oiu)  expu<iun!.  Although  all  y^xmg  vhildrcn  are  to  a 
couMilvruhlu  vxtetit  liable  to  imjicliginniiB  tK^zoina.  yet  it  »rit;i:s  fur  mure 
frcfpicntly  in  ctmnoction  with  scarlatina  than  with  any  othor  infectious 
disotiH«. 

UlryrrriiTf  i^iimniiiis. —  Tho  tff)n(iition  here  rpfi-rnid  to  varies  enor- 
luonsly  ill  the  severity  of  itM  matiif<>HtJitinnti.  It  nuiiii  frei^ncntly  bfjpns 
as  a  simple  8|H)ngiitess  of  gwm,  often  in  connection  M'ith  a  uariotis  tuotb. 
Ulceration  th«<n  ap{H-JU'K  at  ita  inw  bonier,  with  a  tonili^ncy  tit  hieoil  on 
being  touched.  The  (liNc:uierl  action  next  tcmU  to  K))r<m(l  laterally,  and 
alTccts  cither  tho  adjiicent  border  of  the  tongue  or  the  mucons  surface  ol 
the  cKe^'-lt  nr  li;i,  The  disniu^ii  may  atoji  at  thiti  jxiiiit,  and  remain  limited 
to  the  appwinmeo  of  a  fiw  shallow  ulcers  with  an  angr>'-l(>')king  niargiii 
and  a  gi-iiyinh  floor,  in  conjunction  with  thu  spongy  ulctTatei]  condition 
of  the  gum  boforn  Tcfornxl  t^-i.  Ruch  cases  are  invariably  altendod  with 
a  moist  and  (iomewbit  brownish  coating  to  the  tongue,  a  certain  degree 
of  salivation  with  cnlargtrmunt  of  the  fmbmaxiltary  lymphatics,  ami  n 
ilistinctivo  fattor  of  the  brfiath.  Thny  do  not  prrsent  any  liso  of  tern. 
pemturo  or  seriuiu  cunslituLional  distiirbance.  In  other  caaes,  however, 
things  arp  vorj'  diir«ri'nu  The  iilcnration  of  the  gums  rapidly  Bpreails 
and  juisiimcs  a  necrotic  furm  ;  the  tm-th  bpcnme  Irxwo  or  fall  out ;  the 
ulcers  on  the  tongue.  Up,  and  cheek  take  on  a  (ungating  character,  or 
actual  slougliH  may  appear  in  the  latter  Btliiation,  and  eventually,  if  the 
ciwe  be  left  to  itsi^if,  involve  the  whole  thickneas  of  the  check.  A  bWk 
incrustation  forms  on  tho  teeth,  ami  the  tempi^niture  may  be  riiised  several 
degrees  with  xigtis  nf  profound  fonHtitiitiniiid  dcpreiii^ion.  CV^es  of  this 
(legivo  of  seventy,  (li-senint;  the  name  n-ima,  are  of  rare  occurrcoce,  and 
if  taken  6»vrly  may  be  cnrecl  liy  energetic  treiitniorit, 

Ulcerative  stomatitis  complieatin);  scarlet  fever  is  a  diAeafic  of  younj; 
children,  being  virtiully  unknown  after  the  age  of  puberty.  It  fthowe  no 
sjwciftl  canmit'tion  witti  either  sex  or  season,  but  is  mo-tt  common  in 
»li-nmoUR  siilijecW,  and  in  those  who  are  auflering  from,  or  who  have 
recently  had  measles. 

ThLire  is  a  distinct  disposition  in  thi.s  diseased  mucoitn  membrane  to 
become  infected  with  iiT]jlillieri;i ;  1  have  seen  this  coniiOicatinn  siijier- 
veno  in  three  cases  of  ulcerative  stomatitis  arising  tn  th^  ordiniiry  manner, 
and  ultimately  prove  fatal  by  involvement  of  the  larynx.  The  afTocUon 
is  eminently  contagious. 

Sfeonii4uy  UntskUitis  is  very  much  more  frequent  in  adults  and  older 
children,  in  feniaIcK,  and  in  those  who  have  previously  been  subject  to  it. 
Severity  of  atUtck,  damp  weather,  and  nvercruwding  of  wards  with  acute 
casea  exert  a  marked  influence.  It  ia  rarely  severe,  and  suppuration  is 
infrequent.  The  liability  seenu  to  be  about  ixjual  at  alt  stages  of 
convttloBcence. 

UroHcJtiii.^. — This   afToction  when  appearing  in  a  ECarUitinal    patient 
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proscnU  ootfaing  uniisiul  in  iU  cliuiiiclerR.  It  is  muet  frequent  dur- 
ing cold  tr<atiior,  chic-fly  afTocling  young  cliildrc-n,  tti  whom  it  usimliy 
kppeani  at  an  «u\y  eta^e  of  thi;  illnew!.  It  is  rnrcly  of  any  jtro^iiustic 
ttnpurtwioe  exc«])t  in  cliilJrvii  K[H)c:iul]y  suscoptiblo  in  virtuu  uf  proviuus 

r^  Ani'ttig  th».'  Hirer  comlilions  inciiK-ntal  Ui  coiivuicHcencH,  whicli  may 
■bi  imliNnl  W  ilirvctiy  Ltmni-cUHl  with  ihii  iivtion  ul  ihit  KcurLatinul  |H)i»(>n, 
nuky  bo  meutiuned  urticaria,  horiit-*,  jworiiiais,  jilMceBs,  collulilU,  boil» 
and  "['hi hftimm  It  eliuuM  alsu  I'l-  rotuuiiilK'txMi  tliMt  Ki.-at'li?t  fovL'r  cun- 
valercenu  ar«  \cry  listilc  to  ijiko  ihc  inffriioii  of  luiy  uIIkt  momlMT 
'if  the  gnjup  to  which  they  may  ha  cxjioswl,  particularly  tbiit  of  diph- 
Uiorio. 

The  wide  ^-ariation  in  liability  to  the  dilTerent  affectioiK  in  connection 
with  iijjfc  i»  well  bmu;;ht  out  in  thn  following  tahlo,  which  dcala  wilh 
their  [)«rcenUigc  incidence  aratrngst  207S  t-ii»ea  cotuptetcd  in  thu  South- 
Weetem  Fever  Hospital  during  thu  ytsar  1892 : — 

TabIJI  Y. — Inddencfl  of  Complicitions  at  different  Ago  PeriodB  amongst 
2078  caJMMi  of  Scarlet  Fever. 
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The  influence  of  mx  in  rwpcct  to  most  of  the  complications  is  but 
sBghtf  but  sunie  %*ariati[in  is  iMH'n  in  th«  eii»r  of  lon^illiliK  anti  rhcntnitti^in, 
f«male«  being  m<»re  liable  than  maica  in  the  proportion  of  3  to  1  and  2 
to  I  respectively. 

Post-Soarlsiunil  Diphtheria. — An  to  the  fact^nt  concerned  in  the 
development  of  thi:*,  the  graviwl  eomplication  ti>  ^Yhich  the  warlet  fever 
Talescent  a  liable,  considemble  unceruiinty  previiils.  Thongh  iiny 
of  the  ftcarlatinal  alta*ik  niay  Im  r<miplicaUvl  by  the  flppciirance  of 
dipbthuria,  it  i<t  during  Cfinvale^cenun  th.it  th<?  lar^e  ni.i]<irily  of  canes  aiise. 
It  occurs  more  fre^qnentty  in  hospital  treated  patients  than  in  those  who 
remain  at  hcune,  at  any  rate  among  thu  better  claH.ie.4.  This  fact  suggesti* 
that  it«  incidence  is  dti{ieudeut  upon  conditions  which  ai-e  to  a  greiit 
extent  special  to  hospital  life.  Now,  experience  fihuwn  that  itA  frequency 
¥arie»  in  different  hospiuU,  in  different  wards,  and  at  diftcrent  times  in 
the  same  hospital  Many  BUggcalions  have  been  offered  to  explain  its 
appearance 

The  presence  in  a  scarlet  fevor  wui-d  of  a  previouji  caae  of  diphtheria, 
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which,  pCTliap3  owing  to  it«  oxtrom«  mildnosi^  inny  have  entirely  cecaped 
obaervatjon,  must  doubtless  be  aHmittwl  as  a  possible  source  of  infection 
in  certuio  cases  ;  iihttougb  a  recognised  cusu  ol  diphthuria  lunlv,  if  ever, 
gives  risL^  to  other  ciiaes  in  a  searlet  fever  ward,  if  that  ward  be  properly 
venl.iliitod  anil  prYiviiied  with  sniifficient  lltHW  «j»ace  per  l»ci].  The  fuct*  of 
the  apjicaruncc  uf  postsciirlatiiuil  diphtheria  in  certain  hc>s]iitals  arc 
frequently  much  more  suggestive  of  the  opcnUiori  of  aomu  mura  general 
and  widespread  influence,  siich  iw  an  atnuwpheric  or  soil  coiiditiua. 
Cases  of  post  -  ecurUliiiiLl  diphtheria  are  freqiieiuly  olii^iin'cd  to  ariw 
in  groiip3  of  two,  three,  or  more,  almost  Bimultuneoiisly  or  in  clo« 
siicceNsion,  in  difrerent  ward*  of  a  huye  houpital,  wunU  which  are  not 
only  widely  8e|)amtcd,  bm  whieh  may  have  no  adtninistrativc  fnctiir  in 
(»)mmon,  with  the  exception  of  the  food  supplies  which  cnn  bu  clearly 
absolved.  Such  uut1>rc»k«  have  not  iiifrfMjuuntly  iu-i«cri  in  fteasona 
charocteni^ed  by  a  high  degree  of  atmospheric  humidity,  dnpt^ndunt  ujMin 
previous  rainfall  and  coiiffOquont  daiiipni?M  of  »wil.  The  iniiilcnce  of  the 
disoasu  is  fur  thi;  muj^t  part  gioutt-'Ht  in  wanltt  BiUToundttd  with  grass  or 
other  vcgutalion  growing  in  a  clay  soil ;  indctid,  the  nioisturc-retaining 
character  of  the  actual  sui-f&co  would  8e«rn  to  he  of  greater  importance 
than  thu  Kul>8uil  drainage,  whether  natural  or  artificial. 

The  po««ibilitj-  of  mediate  infection  by  melius  of  linen,  booka,  toys, 
etc.,  or  thy  pursons  of  aLtendaut«  on  thu  sick,  must  not  be  overlooked,  nor 
must  it  tic  forgotten  that  in  ecruiin  exceptional  irtstAnct's  a  connection 
hoA  bocn  conehisively  ofitaliti^hed  between  outhrcaka  of  diphthf^ria  and 
defective  dniiimgu.  1  have,  however,  come  acroefi  cases  in  which  it 
wuM  p4)88ihlc  to  climinalo  all  «uch  influenci'ji,  in  so  far  :ui  they  ar« 
capable  of  elimination.  Statistics,  moreover,  go  to  prove  thut  the  incidence 
of  the  iiiri>ction  lioarM  no  relation  to  the  jintximity  of  a  diphtheria  ward. 
At  one  hoapital  which  haa  enj'oyt-d  a  comparative  immunity  from 
po»t-8carlatin:il  diphtheria,  its  incipience  has  been  more  than  twice  bm 
fretpient  in  woihIcu  liutn,  delicicnl  in  tloor  s{k\vo  per  l>i>d,  than  in  brick- 
built  wai-ds  with  an  ample  prorieion  ;  and  its  appearance  haa  been  atrik- 
iiigly  shown  to  follow  in  the  wake  of  even  temporary  overcrowding  of 
wanls  in  other  resiiccta  Ratisfactory.  In  the  treatment  of  scarlet  fever  it 
i.t  most  neceaaary  that  the  heating  appliance*  in  a  ward  should  be  capable 
of  maintaining  the  air  at  a  satisfactory  degree  of  warmth  and  dryness, 
and  at  the  name  time  permit  of  ample  direct  ventilatton.  The  floor  apace 
\\f.v  bed  ahouhl  on  no  ai:count  he  reduced  below  144  iM|uaro  feet,  and  -the 
aii-ing  court  surrounding  the  ward  should  have  a  gravel  surface,  or  better 
RtiU,  be  laid  with  tar  paWng.  Wcro  these  points  insisted  upon  in 
the  construction  of  all  fever  hospitals,  there  is  little  doubt  that  the 
Appearance  of  post -scarlatinal  diphtheria  would  bo  considerably  re- 
duced, assmming  due  care  to  be  exercised  in  respect  to  their  adminis- 
tration. 

The  tncidoncc  of  post'Scarlatinal  diphtheria  amongst  )4,54S  cases  o( 
scarlet  fever  admitted  into  the  Asylums  Board  Hospitals  during  the  year 
1893  woa  1'4  per  cent,  of  which  5S'3  per  cent  wore  fatal.    In  exceptional 
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{ta  incideneo  in  a  single  hospital  has  risen  to  above  2  per  cent  of 
Um  BdniMBious. 

Tbera  it  tmthing,  either  clinically  or  hftcwriologically,  to  tlistinguish 
|)OM.-  Kvrlntinal  ili|>htliortii  from  the  intlopcrtderit  dlaeaae,  except  in 
rMpeci  to  iU  uuiluly  high  morlalitv.  AVhilo  the  nnn-tality  in  th«  BcriuB 
andor  oongidcration  wa«  58'3  per  cent,  that  of  tho  diphtheria  adinissionB 
in  tlra  same  {wriix],  niimherin};  3S48  cauk*,  wiik  only  30'4  \>vr  cent. 
This  excnuivc  mortAlity  m  in  great  part  rk'iH^ndeiil  uikhi  tin;  fact  that 
tanra  than  hnlf  of  the  nltacks  occtirrcd  in  children  niuU^r  five  years  of 
up?,  who,  in  ordinary  diphtheria,  die  al  (hu  rait;  of  53-S  pwr  i-t-rit  iu  tb« 
public  frr«r  hospiinis  of  Loiiilnn ;  at  this  u^'i-  pn-itK]  in  tho  ca^ea  nnder 
DHindcralion  the  tnnrtality  reaohed  the  h<?ight  of  T4'i  per  cent  Hore- 
o»w,  havinj:  rojjartl  to  the  fact  that  in  75  per  cent  uf  these  children 
the  UiftGAw  assumed  the  Ur>'ng(!Jil  form,  it  may  Im  cunlidimtly  fitiiterl  that 
tlw  excciMve  niortJility  in  (MMt-scarlutiiial  diphthen'a  is  rnairdy  owing  to  a 
qiMUl  iradeney  of  the  disease  to  ufTeet  the  leKpinittiry  imt^Lges.  Thu 
ranha  foflowing  tracheotomy,  again,  are  nnt  sn  favoiirahle  aa  when  the 
opemtioTi  ii»  perform«i  in  cases  of  inde|iendeiil  fiiphtlnrria. 

The  following  tal>lc  deals  with  the  time  of  ijiciduucu  of  the  diphtheritic 
complication  in  408  cues: — 


Tabu  VI.— Time  of  onset  in  408  case*  of  Pcwt-ScarUtiiial 
Dipb  thoriii. 
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H^  The  variation  in  the  time  of  incidence  is  beat  »een  if  the  ahove 
numhen  ore  ahuwn  in  the  form  of  a  chart,  mid,  siiict^  the  riii^e  and  f»ll  of 
the  eur\'e  is  Intth  regiilar  and  progresaivi.',  it  iniiy  lie  fairly  Liikori  as  an 

PeJtproMion  of  the  varying  >iU;*ceptiViility  Xr>  lh<^  diartrdor  nt  different 
periodi  of  the  scarlatinal  attack.  This  tendn  to  shr/w-  in  the  inuttt  striking 
manner  that  susceptibility  is  at  its  maximum  during  tho  course  of  thit 
fourth  week. 
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Chart  C.            ShQwing  variation  in  liability  to  Poat-Scarlatitial 
Diphtheria  at  different  stagea  of  conualeacence  from  Scarlet  fever. 
CompHed  from  40S  Ca»ea. 
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Relapse. — A  lm«  reUpse  not  inlreqiiontly  oociiri  in  ficArlet  fever — a 

BiJite  in  wliicli  nil  ilio  yharacteiislic  fyatm-t'«  of  the  disease  are  siiiiplv 
r«pRfttf!(l  in  a  person  who  hus  reconily  jxisscd  through  one  attack.  As  a 
rule  tho  SBVority  of  tlitf  rolapue  in  in  inv^jrae  ratio  tu>  that  of  the  prinmry 
aff&ctiiHi.  Kuw  rvlapsea  arc  fuUil,  ullhough  ilwy  are  not  iiifrcciimtitlr 
Kovore.  The  rel/ipi*e  may  occur  at  any  stage  of  [he  tliacasc  after  ihe 
middle  of  thu  eecuiid  week.  Any  attempt  to  dnnv  n  ditttiuctidii  Wtweon 
a  relapao  and  a  fiwond  aluick  is  puifly  arl'itrary.  In  the  former 
instiinco  it  simply  moans  that  the  immunity  conferred  liy  an  origina] 
iitu«k  is  not  sullkicntly  prolotij^cd  lo  pruloct  a  pei-s'in  from  the  con- 
tagion which  ia  Iwing  given  ofl'  from  hia  own  person.  KeUpsos  arc  more 
common  in  bni^pital  [Kilicnts  Uiuri  in  ihucx;  treated  at  homo,  tut  the  infec- 
tion in  the  iiir  ni  a  ft:ver  wiirfl  ia  t'onatuntly  being  ri'iiewwl  hy  ih« 
ndtni-i-sinn  of  fi-eah  eaaca ;  consoijuently  a  person  whoso  immunity  is  short- 
lived IB  far  more  likoly  to  fall  again  a  victim  to  the  diiii'asc.  In  thia 
case  th«  *' rrhqwe  "  «h(mU3  Tnuru  prnpurly  ha  ealled  a  "  aeciind  itttack." 
Amongst  aomc  12,000  casca  of  Bcarlcl  fever  which  have  come  under 
my  observation,  a  tniu  relujisD  or  second  attack  apjK'at-ud  in  *7  per  cent. 
In  one  in.<4tjinr(!  a  young  woman  Ii;mI  three  dplliiile  attacks  of  scarlet 
fever  within  a  pi'riod  <jf  thn:«  moriLhs  ;  in  the  last  of  these  she  died. 

Jf  a  (KirHtm  have  once  piu»><»l  safely  out  of  the  infectwt  environment  uf 
a  primary  attack,  hn  very  rdi-L-jy  falls  agiiin  a  victim  to  tlie  diaoa«o 
within  the  four  or  five  years  immediately  following  hU  recovery.  I  re- 
member three  eitch  inntancea  only  in  which  tku  firat  uttUL'k  was  twyond 
dispute,  liiit  a  second  attack  arising  nfter  a  long  interval  is  not  very 
infrequent. 

Xni.  Pathology. — Soarlut  fiivor  is  in  all  proluihiiity  dependent  U]>on 
the  vital  activity  of  some  micro- orgnnisra.  In  recent  years  several 
obsorvcra  have  attnbutod  a  specific  causal  rolationahij)  Ui  aomo  one  or 
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other  of  tilt]  various  UtnuA  of  iMcterial  life  which  bavt?  I)ceii  fouad  in  the 
human  1>udy,  liut  it  iniutt  W  cuiif>f«»f<l  that  ori«  only  ha»  miy  clHim  to 
recofpiition.  Tbo  orgiinLStii  I  n^fur  U>  i«  a  ttiicriH.'<K.'L-ii8,  w  nuu-c  elriccly 
ft  Blrcptocncctu  u  it  ncniirs  in  [mii-s  or  short  chuims  which  hu^  Iwrii 
iMtlntoi]  br  Vh.  KWiti  fn'tn  thu  b)oi»l  unci  tixfiiiw  uf  jkivojix  HiifToring 
froiD  icuiet  fuvnr.  It  \tti&  in  L-»iui<-ctiuii  witli  lui  iiivcKtigutioii  iufiliLuiutl 
b/  UiQ  Local  iJiiVLiTiment  Board  in  1^85,  into  thti  causw  of  nn  liutbi-oak 
of  Knrif't  fuver  in  the  Mar,vI«bouo  dietricty  thut  I>r.  Kk'in  wu^  lintt  led  1m 
hclicvc  iu  ihn  ajiBciHcity  of  this  microtw.  The  upidcmic  waa  foimd  hy 
Mr.  WynT«r  Blvth  to  Itc  Umit«d  to  the  coiutimursof  lh«  niilli  -supplied  from 
a  diury-fami  iit  Hvnduti.  Further,  it  wiin  emu  hwivuly  tthown  hy  Mr.  I'owor 
thai  the  gtu[H<ct4.-d  milk  ha<l  been  i-xcluMvvly  derivLni  from  ceruiin  town 
m  thi*  farm  which  wero  tho  subjocta  of  a  peculitir  disc^^e,  and  that 
penofw  living  in  uthi>r  psrU)  of  Luudun,  who  hud  like^isu  cutisiujicd 
this  milk,  vr<ire  nlao  attackud  with  BCJU'lct  fuver.  The  mufit  pnimincnl; 
(itaturcs  trf  this  tow  dtscoAu  were  nn  ulcerative  L-riiptiim  on  the  tvat»  and 
odder,  aCtendml  with  iliHtitietivu  IcHinnH  in  »onie  uf  thu  vinvera.  Fram 
ikoBc  uIlvtb  itud  fnini  the  dtaeased  porliunB  of  the  viscera  Klein  Bntisfiic- 
Idrily  i^ilataxj  the  »tvej>tococaw  which  he  found  in  human  (tcurlet  f«v«r, 
lad  whivh  he  hnhlii  Ui  hu  the  8|H*L-ilie  oaibiu  uf  the  disease. 

It  i»  contended  hy  nmny  practised  bacttTiologinct!  that  Dr.  Klein's 
rfwptotfnccus  of  aoirlatitia,  like  that  of  erysipelas  and  pncrpvral  iiepti- 
oamia,  is  lunther  more  nor  less  than  the  struptococcuB  pyogLMies  under 
a  different  name.  Klein,  howrver,  white  itdmitling  that  the  scai-latiiml 
4i^>toot>ccus  is  practically  indistiii^iKhuhle  from  tlie  8trL'ptL>eoet.'ut> 
pgrogMMA  cither  morpholngieaily  or  in  its  uppuiUTiiir-*;  under  cultiviuion, 
inerti  that  hy  careful  atiidy  of  itii  biolo^cal  characters  it  can  be  «atis- 
birtorily  HiatinguiahfHi.  In  supimrt  uf  this  sLuteiuent  ho  ncoms  ta  miy 
chieBy  on  the  fact  that  the  re.sidta  of  its  inocuUtion  inU)  the  lower 
«iiiBul«  cannot  be  pr(>cur«^i  witli  thy  streptocucnw  pyogenes.  It  cannot 
bo  denitftl  that  Klein's  p'>-«ition  is  consisUinL  He  lias  proved 
ihftt  definite  lesions  rnscniblinj;  those  found  in  cortiiin  cisrs  of  scarlet 
forer,  aro  pmilnced  in  cattle  and  rodent*  by  tho  iiitrotUiction  of  an 
wguiism  derived  froni  the  hlo4id  and  tJssiiea  of  pnrsona  itiifl'crin^  from 
Mortcit  f(>vor,  that  thia  or^tuiitm  Can  he  recovered  by  cultivation,  and 
thai  it  will  set  up  the  same  disease  if  injectud  into  other  atiinuUs.  liut 
KJftin  luiA  not  Huceetvled.  iu  the  tint  plat'^\  in  showing— and  here  w  the 
ircak  link  in  a  chain  of  evideiico  in  other  res|iCitA  excclh-nt — that  the 
ftrictly  SGariatiiml  symptoms  in  human  scarlatina  are  dependent  uixm  th« 
proMiioe  of  this  particular  mieii>  -  organism  ;  and,  secondly,  chat  an 
or^ganinn  ol>tained  from  an  animal  iiuffering  from  a  disea»4^!  uiidoubUxlly 
m  np  by  the  injiy^tion  of  material  ilerived  fruni  Imniuii  KcarU-t  fever,  is 
capsblo  of  originating  true  ftcarlot  fever  if  iiitniduced  into  the  human 
body.  The  Utter  pt»int-  is  incapable  of  denumitLnitiou,  a*  llio  experiment 
oumot  be  made,  but  the  first  ia  d(«iirving  oi  very  careful  cousiileration. 

Iu  the  Urge  majority  of  aovcre  cases  of  scarlet  fever  wc  have  un- 
doubted clinical  evidence  of  the  presence  of  a  septic  element   in    the 
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attack — in  many  inetuncpit  lending  tn  tho  fornmtinn  of  absccssoa  in 
vnriona  ports,  and  in  a  few  running  on  to  definite  pyicmis.  In  such  oa»M 
it  would  bi!  not  urirL-asciiiuljlc  to  oxt>i!<;l  thf  jn'tavjite  of  the  etreptococcu* 
pyog*?!)!^*  ill  Bomi!  piirt**  of  the  Itody.  In  the  ulccratwi  fuucial  tnucoun 
in«nihr&nc,  in  the  infiltrnled  glniids,  in  the  various  a1«ci>iue«,  and  in  Uifl  ■ 
ilischargo  from  an  otitis  media,  it«  presence  may  lie  demoustrated  with  ■ 
lolerahle  ccrtftinty.  Fracnkel  and  Freudenherg  found  it  in  the  Itlood  of 
three  p^-raoris  who  wore  the  subject  of  secondary  iiifeelioiis,  Lcnhariz 
lucurtiiirit'd  \\&  |)rc8ence  in  the  hloud  of  a  patient  allecle<]  with  ghindular 
«uppui"ition.  Kaskiii,  though  snccesaful  in  finding  the  organism  in  caees 
cortEpticiUed  uilh  ^dippunitturi,  in  simple  cases  was  unable  to  dot«ct  it« 
|>resetiee  in  the  blood  in  a  single  instance, 

Tho  inferenee  that  the  sti-eptococcua  scarlatinip  descrfbed  by  Klein  is 
concerned  dimply  wilh  the  «eptic  element  in  a  severe  case,  and  that  the 
bovine  digea!«D  aitilicially  prcxluced  beiii':^  a  correepondirig  relation,  is 
undoiititedty  snpportt-d  by  the  fact,  thut  the  minute  vinceiMl  lexiouit  which 
have  been  descriljed  !\v  Klein  in  twenty -three  fatal  eases  of  scarlet  fever 
have  not  been  prove<l  to  lie  present  in  a  eirigte  mild  case  in  which  death 
happened  from  some  cause  unconnected  with  the  »c»rta(ina[  ntlarlt. 
Moreover,  if  the  lesions  which  he  has  so  carefully  described  in  thcce 
cases  were  dependent  upon  a  septic  element  in  the  attack,  one  would  not 
be  surprised  at  the  j«irailaiity  nnejiicd  bj'  a  niicroscopical  cxami nation  of 
the  organs  of  an  animal  which  hod  been  inoculated  with  the  same  eeplio 
microbe. 

Even  lew  definite  is  our  present  knowlcdgio  a*  to  the  nature  of  any 
chemical  l)o*iy  concemed  in  the  pn^lnction  of  the  symptoma  n(  the 
disease.  A  toxine  has  hecn  extracted  from  the  urine,  of  which  the 
cbomicul  composition  hu»  beeik  u^curliiine^l,  uml  to  which  tliu  niuiio 
"Scorlatininc"  has  been  given.  Its  puisonous  nature  hu^i  been  proved 
by  inji'ctton  into  some  of  the  lower  animiiU,  but  tlie  effects  have  been 
in  no  way  Buggcstivo  of  the  phcru)iuona  of  scarlet  fevor,  nur  is  tfauro 
any  valid  reason  for  regarrling  it  iis  anything  more  than  a  product  of 
the  nearliitiriiil  process.  It  is  readily  dustioyed  and  rendered  inert  by 
oxidutiuii. 

Whether  tho  multiplication  of  the  scarlatinwl  poison  takes  place  in 
the  lilood,  or  in  any  i>articular  organ  or  tissue,  is  unknown.  Because  tho 
thi-oal  and  the  skin  are  the  jiartH  e»rli<:»L  and  must  fluveroly  atrocli^d  by 
the  aearhilinal  process,  it  has  been  assumed  that  they  may  eonstitut«  a 
nidujs  for  the  s|H-ciitl  iciuhiplicatiuu  of  the  poison.  It  is  cjuitu  prolmble 
that  such  may  he  [rue  of  the  ihrmit  in  reHpeet  of  the  siiptie  organisms 
concerne*!  in  bringing  at«>ut  thf  sjipnemic  condition  which  olitains  in  bo 
Urge  a  pn^portion  of  Imd  aUacktt,  and  Lliat  the  faucinl  lissucs  nixiy  (»in 
stitutc  a  focus  from  which  Bcwinrlary  infections  of  a  suppurative  nature  arc 
derived.  The  »fr)ucnci!  of  i-vents  observwi  clinically,  and  the  beneficial 
results  of  vigontuii  local  tieatniunt,  Intid  tiuppurt  to  this  view.  Itut  us 
rag&rds  Lhc  peculiar  scarlatinal  factor,  the  supposition  is  strongly  ncgativwl 
by  th«  fact  tluit  the  must  rapidly  fatal  cases  of  uU — namely,  tho«e  of  tho 
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Uudc  Tariety^-«re  tunally  unattended  witli  Bovcro  fauciat  iitTiictioii ;  and 
in  Bome  (if  them  thtt  L-mption,  if  nut  oiitiit-ly  Kii{i|H-e»ie{l,  iu  ilUlutiiicd 
vaA  of  limited  diairilmtion.  In  nil  pmhjiKility  it  is  the  hlnofl  which 
prt»ndc»  the  SeUI  for  the  mtiltiplicatinn  of  the  virus,  as  would  eeem  to 
Im>  iha  lase  in  typhuK  luid  n'ht)K^iri^  fevnr. 

The  icorUtinal  rnah  is  chrtniPt^'iiscH  anatomically  hy  an  iwtive 
fajperwmia  of  tfa<!  cuILa  vera,  attended  with  a  certain  de^^rve  of  capillary 
stngTUtifMi  and  vonsiilcraliln  innammatory  cpdema.  TniiiKU<tali<in  of 
leucocyt^fl,  «i>d  of  a  variahlc  ammint  of  liluod  pi_!::iHiL'nl  into  the  surrounding 
tigmc,  next  occurs,  attcmlcd  with  u  rapid  jiixtlifeniliLni  of  \\\v  veils  uf  lh» 
MmlpighiKn  layer,  which  bccontt-s  L-oniji{It;nLbIy  Lhit-konLiI  in  eoiiHutpiitncc. 

Deaqiuuiiatitm  ia  brought  about  by  the  ctliuion  of  serum  between 
Uie  cells  ^  the  epidermal  lay^ro  just  HUjK-rficJal  to  the  rcto  muerwmii, 
in  rirtue  of  which  their  mutual  cohcuifm  \*  weakened,  urid  lu^timl 
nparatton  occurs  at  the  ]K>int  of  efliinion.  This  is  best  marked  in 
thone  pKpideii  which  uctuidly  bucome  vi^hicular.  When  tho  (luid  eonleiitH 
have  dried  up,  their  deltcato  invcstmentJi  snon  become  rupturcil  irv  the 
centre,  leaxing  a  neries  of  pinholes  fn.)m  which  peeling  exletuU  eentri- 
fu^Uy.  The  erupiivfl  hyppni-mia  iUho  itiducca  a  trophic  than;;t!  in  the 
rfit«  mueosum,  which  is  charaetoriscd  by  cxeefisive  prnliferntion  of  it« 
componrnt  cells.      In  this  way  the  slietJ  epithelium  is  mpiiUy  niiiuwctl. 

Althmij^h  \\\\\  hair  fnlliclpH  am  impliratiul  to  a  considemblo  exI^^nL  in 
the  iaAummatory  process,  it  is  ;l  mlstiiko  to  re^anl  them  ;is  necessarily 
tDacemc^l  ii)  dctemuniiig  tht;  minute  jHipular  elevHlit>ns  of  thu  cutis 
Thich  are  so  charact'Arbuc  a  fi^itiini  of  tlm  eruption.  Mnny  nf  these 
unquntionably  correspond  in  position  with  the  )nll;imed  fiitlieli-:^,  but  the 
gnater  number  are  quite  inde]>endt>nt  of  them,  being  numerically  in 
eoniiidemble  exccw.  Moreover,  the  snrfarcs  of  eYtcnsivft  cicatrices  which 
ore  entirely  destitute  of  hair  follicles  iiix-  nccusioiuilly  obscned  to  be 
more  or  less  coveml  with  punetiform  elevations. 

The  faucikl  infUtnmation  in  ftm^dr^  vti»i^9t  iti  characterised  by  inf)am> 
sutonr  bypcnemia  of  the  mucous  membrane,  attended  with  an  accumu- 
■  latiun  of  IcuciK^tes  in  its  ilec}>cr  parUi.  Prolifemtion  ami  lU'^'eTniraUvo 
ckill|{M  in  the  «pithel!al  celU  occur,  and  the  exudation  of  fibrinous 
Ifnph.  Ill  more  severo  msim  the  superficial  Itiyers  of  the  epithelium 
perilh,  and,  by  an  ertcnsion  of  the  pmri-aa,  more  or  Iciw  ulcci-ation  <»f  ihn 
nocons  niembraue  re.«utt«i. 

Tho  tonsils  share  in  the  inflammation  to  a  variable  extent ;  in  Hunio 
oiac*  a  alight  degree  of  swelling,  accompanied  Hy  adcnoi*!  ])roliferation 
ami  an  increase  of  the  follicular  eecietioa,  is  all  that  occurs.  In  thoRC  of 
the  septic  type,  on  the  other  hand,  extensive  ulceration  usually  takes 
place,  and  smalt  fiK-i  of  wippnration  may  appear  in  the  substanco  of  the 
kmaiL  Tho  organs  may  slough  eii  nwAsr,  and  thi'  necroBis  by  iw  cxten- 
cion  TMult  in  wlde«preAd  destruction  of  the  pillars  of  thu  faucRs,  tho 
velum  pahti,  ami  the  tissues  compiiKing  the  upprr  part  of  the  larj-nx. 
lo  fluch  caeos  the  ulc«rated  surface  is  found  crowdt^U  with  putrefactive 
Mfflniffmjt,  which  also  invade  the  lymphatics  lejulitig  down  to  the  sub- 


jacont  glanJs.  These  intttr  arp  infiltntol  with  inflammatory  pi-otlucts, 
aTHi  not  infrequently  anpfniration  orctirs  in  ihcir  siilwtancp  nr  in  the  sur- 
rounding coUulnr  tissue.  In  addition  to  other  micrococci  concci'ncd  in 
jmrnlent  iiifcctian  the  presence  of  the  strpptococcue  pyogenes  can  olmtMt 
iiivariKltly  he.  tlcnionKtmtt^l  in  the  lyniplinticA  ami  nci^hl>oiirin>c  li»sn««. 

It  mu«t  be  coriifu<«8iMl  that  to  the  naked  eye  the  poj^^tiuorteiu  appear- 
ances ill  a  fatal  wise  of  ?<7irlct  fever  are  ni'ithcr  tttriking  nor  constanL 
They  necessarily  vary  vntli  (he  typtr  of  attnck,  thfl  stage  at  which  deiUh 
occurred,  unit  the  presence  or  ahaeiico  of  iiny  defiiiitc  complication. 

Kigor  mortis  is  usiinlly  well  marked.  In  toxic  attacks  decomposition 
nets  in  enrly,  and  is  remarkalily  r»pi(I.  In  duch  cji!»*«  radaveric  lividily 
usually  appears  before  death.  The  blood  is  durk  in  colnnr,  thin,  and 
congidates  imjierfectlj*.  The  vofwel  waHs  uaually  chow  a  considerable 
amoiiJit  of  8taiidng,  and  ntiiiutt)  sulweroui*  eoi^bynio*!.'*  are  not  un- 
common. 

The  macroitcopic  appojininctx  of  the  lungs,  Hver,  Hpk'en,  and  pancreas 
arc  indi«tingui«hjiblc  frnm  ihi'ec  acen  tn  piTBons  w\m  have  dietl  from 
other  formx  of  ucnie  fever.  The  liver  is  a  pnBsihk  exoepiifm,  Wcatiae 
in  i»carlet  (ever  it  often  appea-n*  In  bo  nioru  than  nrilinunly  fnlty. 

The  appearnncc  presenlod  by  (he  intcstin^-s  in  some  cuscs  i}f  wcarlci 
fever  is  negative,  hut  in  n  coni^idonibjo  nnmlwr  an  itnurtual  amount  of 
wjftfliiiiig  of  tlie  nuiLcnis  menibnin«  j«  present  thnmgbout  thu  entire 
tract.  Along  with  thi«  i«  ofu'ii  seen  uniform  swelling  and  softening  of 
the  lymphoid  glands.  The  condition  is  usually  licttor  marked  in  ihc 
solitary  glands  than  in  the  Pcyer's  patcliL>K  ;  hut  in  suniv  cjihw  bulb  tuxt 
equally  involved.  In  rare  iuKtaiiees  ihia  liwelling  of  the  glands  proceeds 
to  actnal  ulcemtinn,  gi^Hug  rise  to  a  distinct  suggestion  of  enteric  fever  ; 
and,  like  ciitot-ic.  tho  afrcctiun  is  conmiotily  eeen  most  distiuctly  in  tho 
lower  part  of  the  ileum. 

The  app«iiranee  prcwntcd  by  the  kidney*  show*  conBidenblo  variation. 
In  some  in  which  tlieiT  Imt*  bei>n  no  I'liiiicai  eviihmcn  tA  rtcphniis,  iiiirl  evt^n 
in  a  certain  number  in  which  the  symptoms  ha%'e  Iwcn  well  marked,  the 
kidney  to  llie  naked  ey*?  apjteani  practically  nonnal,  with  tlic  exception  ' 
of  a  aomewhut  clou<ly  appmmin-t^  of  the  cort4'X  on  sfTiiuti,  and  an  undue 
amount  of  congestion  throughout  ita  sulistance^^-tf-fftvu  whii:h  may  both 
be  ohsorvod  in  tlio  kidneys  of  persons  who  have  died  from  any  form  of 
acute  fever.  Tho  ea]>sule  strips  reailily,  liuiving  a  raw-looking  surface 
from  which  blood  exude*  fn-ely.  Tn  th<5  majority  "f  cnaos  nf  scarlet 
fevor,  however,  in  which  doath  has  occunvd  early  in  the  disease,  the 
kidney  will  present  the  following  appi'aniiicea :  Thu  organ  is  iitniany 
somewhat  enlarged,  soniptimes  considerably ;  it  is  congwt«<I,  especially 
in  thn  zone  CDrnispnndiiig  with  th«  battca  of  the  pyramidfi,  where,  and 
also  in  thn  suhstaneu  of  the  cortr\,  minute  extra vasalions  of  blood  are 
often  seen  ;  the  stellate  vyins  on  thn  surface  are  unduly  turgid,  and 
the  capmdn  readily  separattss.  The  eortiral  PulisCinco  on  Becliou,  and  also 
its  deniidod  surfac?,  i«  palp,  opaque,  and  of  a  yellmvish  tint  wbon  wa.'thed. 
The   Malpighian   capsules  arc  clearly  defined  on   the   surface   of    the 
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o(;gui,  Mtd,  on  scf^tian  nf  tlic  somowhnt  cnl.irgd  cortox,  appear  as 
minut«  irriHiiib  lavwn  fi[>ci-k» ;  wliilu  lliu  luutitlme  of  the.  (JihiU'il  inter- 
libuLu-  art^rus  arc  eccn  a»  siimll  corSn^  ]>r>mt«  dotted  over  tho  nit  aiirfactr. 
U  death  uvair  at  a  8i.>iii('uhat  hilvr  *.iii,^«  in  A  caxe  which  tini;  litieii 
obvjgiMljr  cuni)ilicati.^l  with  iH'phritis,  lliu  kidiiry  i&  usiuiUy  nomon-hat 
iMMMed  in  sizf,  Cll«  swrlling  lioing  niajtily  eorticiil.  It  is  loss  rongrste^l, 
■Dora  opKqav,  und  obviouaty  fiitty.  'X\w  Mitlpi^hiun  tufts  nu-i-y  still  be 
definnL,  buth  on  tlic  (Imiudtxl  Ktirfiiu:  urid  uii  e<>vtit>ii ;  hut  thuy  a]}]iear  :iii 
r«llm*  wh  (lots,  and  Woud  om  but  rart-ly  he  seen  to  cxudo  fnini  them. 

In  kidney  diisvaflo  of  long  t-tanding,  8ay  fruni  six  munlhii  tu  a  year, 
tb«  ftppearancos  prenunted  hy  tho  {ir^aii  »m  thiML-  dF  Kiiljt^-iiiti  iriti'nitictAl 
Bfepbriti*.  Tho  kidney  is  »Dudli-r  in  biko,  the  corl4>x  usimlly  ttcing 
rrltttivniy  diminished;  tho  suluiUiitce  \*  tliiiiur,  and  tJiu  cupeiilc  nioni 
idh<>rT^nt :  no  pntji-ution  of  ihit  mfw  can  bo  obsppvcii  on  the  t'n^*?  aiirfiiop. 

BlicnMOopicaUy.  tli«  clikracttirs  of  tbu  acurlatinal  Itidney  are  those  of  a 
glijmenilar  nephritis. 

Thf-  app«<ttrancc«  are  briody  as  foltnwD  : — 

A  rawruJar  change  occnrs,  compmlng  intenso  ocmgefttiort  of  the 
Malpighian  tufta  »nd  the  flinallnr  v(-»><>1h  of  the  cortex,  attended  with 
hy^iiir  di^grni^ralinn  of  ihfiir  iiit^^mal  coat,  and  an  incrrtLio  of  nuclei  in 
the  middle  niuscular  layer.  This  leads  to  narn^wing  und  oblitenition  of 
their  rhannelA  in  pnrtA,  and  in  mppriiilly  nr)tic4>ahli^  at  the  junction  of  the 
tUhxvnt  vesieU  with  tho  Malpighijtn  tuft.s,  at  which  pnint  thromhi  arc 
DMaaioDally  found.  The  celts  of  the  tmpportiiig  connective  tin^siie,  and 
tkoae  of  the  ppithelial  lining  of  the  capwihw,  sharp  in  the  prolifi'mtion, 
•0  thlt  many  of  the  tsijwnlfi*  Iji-rnmi)  m>  crowdr^l  with  iii<>^ly-fiiriued 
(pithrliiitn  that  their  functi*iii  beeomes  entirely*  &ii»i[K'ndtHl.  Aggi'egrttion 
ii  roitnd  cell*  oi-  leucocytes  next  ocfnrs  in  xhc  connective  tissues 
nimounding  (he  cortieal  vei>sel8  and  Malpighinn  capMidL'tt,  and  to  a 
law  extent  in  tho  space  intervening  Ik'twci^n  the  urinary  tiibuloM.  This 
apcamtllation  of  Icncticjt^y*  is  Tnowt  niaikcd  aruuiid  rho  sikhII  jiiHTorit 
■rtoriolaa  at  a  {Miint  iinmedi^ttely  before  thc^y  pfueti-ate  ihu  Maljiigliian 
mfKoAa^  The  circtdation  through  the  vcK^eli)  \^  hindered  by  tho  conipres 
tion  to  which  they  aro  thereby  ftnbjected,  and  the  cap»ul(«  themselves, 
being  involved  io  the  process,  ulliniately  become  givatly  thickened,  and 
KOM  of  them  entirely  destroyed.  Cloudy  swelling  of  the  epithelium 
iiniiig  tht)  ct^voluted  lubes,  the  inteiior  of  the  Mnl|iighian  capsules,  and 
Dllimalely  the  straight  tubes,  seu  in  at  an  etirly  date.  The  tubules 
erentually  become  more  or  less  choked  by  the  accnmuiati'm  of  ertls  in  a 
*tat«  of  /^nular  and  fatty  degencnitiuti,  Dluod  too  itt  often  clfii»ed  into 
ihar  lumen,  and  many  of  the  tubes  become  filled  M'ith  casta  composed  of 
dtlier  btood-disks  or  epithelial  cells  in  all  »tugeJ4  of  defeneration. 

If  death  occur  at  a  later  BCagc  in  the  disease  the  vascular  changes 
will  not  bo  so  obvious,  but  the  most  striking  appeamnccB  will  lie  fonml  in 
tba  interstitial  element,  combinwl  with  a  vavinl.lo  amount  of  paienchy- 
natouB  dogoneralion,  proportionate  to  tho  intensity  of  the  interstitial 
tfliBctioa.      The  enlargement  of  the  organ  is  dependent   upon  a  great 
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incrcuo  in  the  number  of  connective  tissue  cells  throughout  the  cortex, 
leading  to  considcraltl^  thickening  nf  the  MiUjiighian  capsnii-a,  and  mare 
or  Ices  BtraiigiiUtion  of  their  blood-supply ;  a  certain  number  of  them 
become  ol>Ut«?ran?d. 

The  ultimute  »tatc,  if  tho  iiittgrity  '->f  th«  utrgAn  he  not  in  purt  rratored, 
ia  chit mclcri!^ tic  of  iiitcretituil  nephritis ;  a  gi-ciit«r  or  Icm  degree  uf  cou- 
traction  takes  place  in  the  interstitial  tissue,  lending  to  cortit'al  atrophj*, 
Hrid  All  iilinurrtiiil  iidhurencu  of  the  capsule.  This  change  in  the  course  uf 
yoare  may  iejid  to  a  ccmtractwl  granular  kidney. 

Con:*idoraWo  diversity  of  opinion  exists  as  to  whether  the  changofl  in 
the  JtiUmty  above  deacriled  are  neceiisiirily  ]jrc»*!nt  in  all  ciisea  of  ecariel 
fever,  even  in  slight  degi-ee.  Dr.  Klein  has  descriljed  the  prewnoe  of 
definite  glomerular  nephritis  in  twenty- three  consecutive  cams  of 
scarlet  fever,  fatal  at  pcrioUa  v.tryiiig  from  two  days  to  suvcii  weeks;  and 
in  all  of  those  in  which  the  organs  were  examined,  he  found  the  ronal 
chiiiige*  v>  liL'  iw*ociaU'd  witli  certiiiii  definite  nmrliid  a[>pi.-4iranccJ4  in 
thu"  liver,  «pluun,  and  lyniph:ttii:  glfnida  (ynnw.  I'lxikiA.  i>'v:.  1877.  |>.  iZQ), 
Ic  docs  not  necessarily  follow,  however,  thiit  the  changes  referred  lo 
arc  predentin  ca^tcit  in  which  the  attiick  iit  of  a  mild  ch^imcter.  I  am 
able  to  assert  that  in  ono  ca»o  at  least  of  early  scarlet  fever,  in  which 
death  resulted  frnm  a  cause  unconneeted  with  the  disease,  the  kidneys  on 
careful  micixwcoijical  tixaminatiou  revealed  no  evidence  whatever  of 
glnmernliir  or  cumineneing  interatitial  nepluititt.  Excluding  thoac  caseii 
it)  which  the  alhnmin  is  only  jir-e^tentas  a  faint  and  ttiifisient  trace,  and 
ihusu  in  which  it  would  sueui  to  be  directly  dcjiendful  upon  the  pyrexia, 
it  is  well  to  reguil  all  instuticcft  iif  alhuminuria  arising  during  the  eoime 
of  an  attack  of  scarlatina  as  duo  to  glomerular  nephritis  of  some  degree, 
if  ordy  in  view  of  the  frctjui-nry  of  its  ulmurved  occurreiieo. 

CJranular  diCgi'mTatinn  of  the  mustular  tissue  of  the  heart,  the  so-called 
acute  purenchymitliiuM  myui.'Anltti!>,  it  uniially  well  marked  p'tst-uiprtcm. 
and  may  he  early  visible  to  tht-  imkcd  eye.  It  is  found  to  otcur  with 
o(|ual  frequency  in  persons  dead  uf  other  infectious  fevers,  and  probably 
boa  no  spe^'itic  rehilion  to  the  scarlatinal  poison. 

The  mimu  would  i^ccni  to  l>o  true  of  the  secondary  Buppiu'ationa  which 
often  arise  at  a  lafc  flt.-ige  of  a  sejitic  attack.  They  usiully  dcvelup  in 
the  glittidfi  or  connoctivu  tissue,  but  suppuialive  arthritiii  luid  empyema 
am  niRt  with  iwwiaionally.  (Other  raanifiistatidiis  of  thii  acarlatinal  jioison 
are  dealt  with  in  tho  section  »lc?vot<!d  to  cuniplicjitionM,  see  p.  150.) 

XIV.  Treatment.  -  It  must  be  coufwsed  that  all  attcmpU  to  treat 
ecarlet  fever  upmi  Bperific  lines  have  hitherto  Iwen  iiimttenfled  with 
TOCCess.  Many  and  various  have  been  the  dnigs  for  which  an  abortive 
action  hfw  Iwen  claimed ;  usually,  it  would  seem,  u])on  the  strength  of  a 
few  casoa  which  have  recovered  after  their  administration.  The«e  drng» 
have  been  mainly  of  the  antiseptic  class,  and,  when  their  action  has  been 
continuously  tried  on  a  large  seriea  of  cases,  their  etijieriority  over 
ordinary  methods  of  treatment  ha.s  been  in  no  way  apjiAront.  It  is 
obvious  that  thus  only  can  a  fair  basis  of  compaiiaoii  be  an-ivod  at. 
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AflCT  placing  the  jialiont  uwlfr  the  best  pnsBiblo  conditions  fnr 
wcovciy,  Lreutmcnt  should  be  dirccteil  to  the  ivlitif  of  diitreai?,  aiitl 
to  eombac  any  syniptoiu  which  by  iu«  M^-writy  may  j>n>juilicR  the  course 
of  the  attack.  Moreover,  by  earcfutly  waiching  the  caso  (rom  its  very 
ooanmeneement  up  to  the  lermiunilon  uf  canvak-«cenc(.\  eniie^ivour 
sboiibl  In*  nuile  tfi  aiitici|KiU!  tho  appuLi-aiivv  of  nriy  uf  ihn  nuniunuw  cam- 
plictitions  tn  which  ihu  KCAriiitinal  stiljiM-t  is  li»blc'. 

1.  Gmeral  Ti^alnient. — The  jwlifiit  shoulO  lie-  pl.T(,'(Ml  in  a  njom  which 
cmn  bo  frvL'ly  vcjitilaUtd,  and,  al  iha  same  Liiiii;,  utl«iquatcly  \viimic<l. 
This  should  be  effected,  if  posriiUc,.bf  mCAnc  of  an  open  fire,  tho  ingrRHN 
at  itvab  air  being  pruvidvd  for  by  keeping  tho  top  Huh<>K  nf  the  tvinduwa 
man  or  Ic«h  opim  iKith  <lay  und  tiij;ht  to  nn  extent  pniportiomitn  tii  th« 
■tBte  of  the  w«»tb<>r.  Tbo  air  of  the  niom  should  be  kept  as  dry  aa 
pnanble,  and  maintained  at  a  tvuipfi-uturo  of  fruni  HQ^  to  Ij0^  A 
warm  temperature  is  of  moro  iraportanco  diirin;;  cnnvalpacrnce  than 
It  is  in  the  acute  otage  of  the  <n»e.ise.  A  horsA-hnir  mattress,  prefembly 
npported  on  a  chiiin  or  n-ire-wovo  undciriiiatlnsBft.  i»  thu  lm»t ;  and  the 
Hwl-clothea  shiiiild  bo  lipht  but  warm.  I>uritig  the  fobrilc  sta^^f^  linen 
diou'd  l.»e  wnm  next  the  skin  ;  but  when  tho  temperature  h.is  fallen 
lannd  should  be  aultatilutiHl,  and  eith<'r  it,  or  a  wooilcn  teut,  be  Morn 
lhnHi*faout  the  period  of  convalescence.  Tho  hj'cirnc  of  tho  Bipk-ronm, 
though  important,  does  not  call  fur  special  remark,  but  should  be 
nrndoclfl  on  rational  pnnciplt\.<i. 

So  k'ng  as  fever  in  present,  the  surface  of  the  body,  at  any  rate 
ik>wn  to  the  hips,  should  be  washed  diiily  with  swip  nnd  wat-or.  and  the 
•ction  of  the  skin  rnrmira^^d  by  an  occn-tional  trpid  spnrii;.^ng ;  due 
fiue  betn^  taken,  nf  course,  to  avoir)  tinrLectniuiftry  cxposuro  of  the  surface. 
Il  is  well  t€i  "  tepi<i-siH)ng«  "  the  pjitient  every  evening  as  a  matter  of 
rmtine.  By  this  mtvma  not  only  is  the  tension  of  the  skin  losseiieil  and 
tk»  tenperature  somewhat  reduced,  but  restlessness  is  diminished  and 
qibei  slrep  promoted. 

It  'a  usual  to  fpve,  ercry  three  or  four  honrs,  even  in  mild  caseit,  a  febri- 
fujje  Diixtuni  containing  either  bitartrate,  nitnttc,  or  chlorate  of  put^ish, 
and  acetate  of  ammonia,  crjni)>im>d  with  e])irits  of  nitrous  ethor  nnd  n 
littJe  synip  of  orange  or  lenmn  ixwl.  A  lemyniide,  toniptwed  of  lemon 
jmco,  bitArtrate  and  chlorate  of  potash  (M  gr.  v.-x.  ad  jj.)  and  soda  water, 
nrc4'-tene«l  with  sugar,  fonns  a  refreshing  and  useful  bcveragp.  The  bowels 
■bould  be  cncourageil  to  act  daily  by  means  of  some  mild  hixative  ;  fur  thi!i 
purpoBe  nothing  is  better  than  compound  liquorice  powder,  or  the  confec- 
tions of  aenna  and  sulphur.  In  young  children  an  occitHionftl  glycerine 
nema  may  be  sufficient,  and,  in  putionts  who  arc  getting  up,  a  ghiss  of 
cold  water  taken  first  thing  in  the  morning  may  be  all  that  is  rei|uire<l. 
A  tonic  19  often  indicatcil  during  convaU'-xcence,  prefembly  one  containing 
iron,  in  view  of  the  frequent  pretonco  of  aomo  degree  of  post-scarlatitjaE 
uicmia.  The  urine  should  be  tested  daily  for  albumin,  es]H!ml]y  during 
tha  Mcond  and  third  weeks.  In  order  to  diminish  thi^i  risk  of  renal  com- 
plications, and  to  facilitate  peeling,  frequent  warm  bathi  should  be  ordered, 


starting  frtim  iho  (hiy  on  wtiich  the  temperature  has  falloti  to  normal ;  if 
possible,  they  should  bo  given  dnily. 

ThiTo  is  no  mason  ivhy  the  recent  stibjoctB  of  mild  scarlet  fever 
should  mil  he  allowed  to  ^et.  up  at  the  end  of  ten  days  or  a  fotltiiglit,  pro- 
vided no  coinplicniioii  liiui  uriiten,  and  duo  cure  is  t»k-.<n  tu  avoid 
isbill  or  imduu  exutliaii.  Youriy  iliildren,  buwever,  nuiy  willi  ndvEiitap' 
be  kogit  in  ht^^l  fur  three  u-eeks  after  the  uppeumitcc  of  the  rush,  ha  they 
u.ru  pi'onu  lu  develop  noma  complieiition  during  this  period.  If  the 
woiiLhor  be  dry,  And  the  [utient  suiuibly  clad,  a  modetute  nmatint  of 
out^loer  exercise  is  of  dislinet  lieriefit.  Under  these  eirciimstuiKfa  he 
may  bo  allowed  to  go  out  after  luiving  Ixten  up  fyr  two  or  three  days. 
If  the  weiilber  lie  ibimp,  however,  and  the  |attie)it  fmjlish  cnou-^h  to  nil 
about,  the  practice  is  then  by  no  means  dt-void  of  (ho  risk  of  n-nal  or 
^kaduliir  eoiuplieulion.  For  tliiii  reiison  young  children  should  not  bv 
bIIuwoiI  tt)  (;o  tint  of  doors  unutterided. 

When  the  ])«ri(><l  of  qiiiiruntint*  hiui  expire<l,  which  should  not  be  leu 
than  KJx  weekti,  a  Klinrb  nwidfineo  in  the  [^otintrv,  if  jHisiiible  nt  tho  seasido, 
will  b{j  of  prnnanent  vahio  after  a  severe  attjick. 

The  tli^a  during  the  febrile  stiige  bIiouIU  mainly  consist  of  milk  and 
beatenuiJ  eg^a.  but  Ihc  afhUlion  of  a  little  «ou[i,  beef  twi,  mutton  or 
chicktm  broth,  and  calves'  foot  j'^liy,  forms  a  weleome  v-ariety,  and  will  do 
no  harm.  As  soon  as  the  temperature  hiu;  fidlen  n  more  solid  diet  ii 
permisaihlo ;  and  lin'iwl  soaked  in  milk,  Pitstanl,  milk  pnddinjrs,  lightly- 
boile<3  eggs,  and  thin  liivjid  and  lmttt;r,  devoid  of  crust,  nu»y  be  added  l*> 
the  dietary,  provided  the  state  of  the  throat  pei-mita  of  their  being 
Bwallniiveil  wHtbont  tliscomfort.  In  the  course  of  two  or  throe  dayi  the 
diet  niay  he  extemled  tm  aa  to  incUuIe  fish,  poultry,  and  meat. 

On  purely  theoreticid  grounds  it  has  been  contended  tluit  mtrogenotu 
food  flhould  be  withbehl  durifig  early  convjilescencc  from  sciirlet  fe^er,  in 
order  to  avoid  throning  too  much  stress  upon  the  kidneys.  I  aoi  able, 
however,  to  assert  with  conwdprable  confidence  that  no  such  risk  is 
fiiiuid  in  pi-,icti«e.,  and  tlut  patients  will  suffer  no  hann  whatever  if  pit 
on  such  a  dietary  a*!  I  have  described  above.  Tlieie  is,  moreover,  no 
flvidencc  that  ncphrius  luw  ever  been  induced  by  the  ndministmtiDn  of  a 
diet  conUiining  a  moderate  aiuoiint  of  nitnjgenous  food.  The  diwre  of 
the  |Mitiont  himself  for  aolid  food  i^^  the  best  criterion  of  its  ndviaability. 
and  it  may  he  gii'cn  with  confidence  as  soon  as  he  feels  able  to  swallow  it 
without  diseomlurt.  Kipo  and  suceuknit  fnut  may  be  given  at  all  times 
throughout  the  illness.     It  is  not  only  refreshing,  but  wholesome. 

When  there  is  much  iwetling  or  ulceration  of  the  faucial  straetures. 
especially  if  attended  with  tenderness  and  inliltration  of  the  submaxillar^' 
lymphatics,  it  may  be  extremely  diffieuh-  to  prevail  upon  the  patient  to 
bike  his  nourishment  ;  and  thi;  same  thing  is  frequently  tnie  in  cases  of 
the  toxie  type,  the  patient  being  usuiiUy  restless  and  rcfrsclury,  if  not 
actively  delirious.  In  such  cases  the  food  should  be  administered  in 
small  quantities,  and  in  as  concentruted  a  form  as  possible,  reliance  being 
then  mainly  placed  u{K)n  some  of  the  various  meat  euscuccs,  of  irhich 
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**Oiffyn'3  IJquor  Camw,"  "Camrick's  Beef  Peptonoids,"  and  raw  m«l6 
jtnn%  arts  perhaps  llie  best,  llieso,  too.  u-c  the  otily  e:i84!»  in  wliich 
ptimuUnU  are  neeesury,  and  oven  here  thoir  ii3«  shmild  lie  caiitiouBly 
ngnlftUd.  To  a  child  of  five  yejira  of  iipe  it  will  hn  ntrt-ly  nwv*fnry  to 
pn  brmody  in  larger  ({uaiitity  than  at  the  mte  uf  urie  tt.*u^u<;iifiil  every 
biiur.  In  prolonged  coses  of  the  septic  U-po  "  Marni  Wine"  is  n  pr«- 
pAratirm  nt  coiHideraMe  viiliic,  cotiMstiug,  as  it  does,  of  muit  jiiice  com- 
biard  with  alcohol  in  a  puliitatilo  foim.  • 

Drgiuticioa  in  some  cases  may  ■become  practically  imposBiblc  ;  it  may 
tk«a  In  iiecewary  to  pass  a  nasal  tube,  or  Ojed  entirely  l>y  Lbv  ir-cliim. 

2.  Symptomatic  Tr/nfmenl. —The    hieal    trcatuii'Mt    of    the    thnmt    in 

Kuiet  fover  is  of  the  fir^t  importAiice.      [n  mild  attAeltH,  and  in  those  of 

the  toxic  nirirty,  nothing  ninie  in  iiectissarj-  lliaii  to  irriyatw  Ific  EiLiicfJt 

cfcry  few  hours  with  some  mihl  nntisepiic  tMiluiioii,  BUch  ils  bonicic  iicid, 

iMarhimatA  of  soda,  stilphuroiiH  acid,  ur  Coiidy's  fluid,  applied   by  nieatia 

vi  eicher  a  syringe  or   spmy.     In  adults  the  throiil  uiny  be  gurgled. 

Laiml  discomfort  may  he  losKenc^  by  frequently  sucking  small  pieces  of 

itOt  but  in  si>me  j»rr»on»  more  relief  i«  otttidncd  wlieti  the  fluid  ninirich- 

Bsnt  i»  Uiken  as  hot  as  it  can  be  iKPi'tie.      Hut  fomentations  or  it  linseed 

■oa)  poultiec,  properly  made  and  evenly  applied,  should  be  plaeeil  n^Tind 

Uis  thrukl  in  all  cw««  when  the  gUnda  are  enlarged  and  tender,     They 

not  only  considerably  diminish  the  pain  on  swallowing,  liutaUo  uppear  to 

bvonr  ruolntion ;  moreover,  if  suppuration  threAtcns,  the  process  seems 

to  be  haBteoed  by  their  application. 

Id  septic  cases,  however,  in  which  the  tonsils  have  bogtm  in  iilcenjtc, 
«  become  coated  with  exudation,  more  vigorous  methods  ure  called  for. 
Hart  it  is  nocessary  t«  briuj;  the  diHuvsLfi  stu-fuco  into  as  hotiltliy  u  eomli- 
lim  u  posdblo  by  means  of  soma  ]wwcrful  antiseptic  aolutinn  frrt[m-ntly 
■Hd,  aiid  at  the  same  time  to  citrame  Iht!  naso-fimciul  passHges  from 
ofinsivo  tucumulaiiona.  For  thitt  ptirjirH^e  iioihing  in  bi'tUr,  if,  iniltH>il, 
«  good,  OS  a  strongly  acid  RoUitinn  of  chlorate  of  potJtsh  cmitaintng 
t  large  amount  of  free  chlorine.  'ITie  solution  U  prepareii  by  p«>uring 
BTDQ^  faydrochlunc  add  u|xhi  [Kiwderad  chhinile  of  [hiIuiIi  in  a  litrge 
W{ipi»«d  bottle,  and  afterwards  shaking  up  with  water.  The  bfst 
prt^POTtioos  are — 5  minims  of  the  strung  acid  to  9  grains  of  the  lialt, 
oadt  up  t4)  the  ounce  with  wat^^r.  The  resulting  sitlutiim  is  of  a 
pwush  colour,  and  smells  strongly  of  chlorine.  Both  the  fauces  and 
turn  mra  thoroughly  ^'ringed  out  every  two  or  three  hours  ateording 
to  the  severity  ot  the  local  nfl'ertinn,  the  syringe  Ixwt  adapted  for  tho 
pQtpow  being  what  is  known  a.^  a  four-ounce  rubber  enema  Uoltlo,  fitted 
»itb  a  mkanite  nozRle.  It  ia  heat  to  employ  two  syringes  at  esch 
operation,  one  being  allowed  to  fill  itself  in  a  hasin  containing  about 
»  IHtit  of  the  solution,  while  the  other  one  is  being  UJ^ed-  By 
Ihe  lime  the  latter  is  empty  the  othnr  will  be  roidy  charged,  and  there 
»  ciMuei(uently  no  lo!«  of  time.  This  latter  point  is  of  considerable 
infNirtance  to  the  patient,  as  the  process  is  by  no  means  pleasant. 
Tiiis  is  far  and  away  the  best  method  of  dealing  with  a  septic  throat,  as 
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the  solution,  which  is  strongly  antiseptic  ami  astringent,  ia  injected  iir^P 
such  a  imiiitior  lUH  to  clcuir  tlic^  entire  naoo-fuucial  tract  of  ila  ntTensivc 
secretions.      No  amount  of  gurgling,  spraying,  or  swabbing  can  comparv 
with   it  in  point  o(  efficacy,  ev«n  if  the  [uirta  Ii«  reached.     The  pationt's 
h(*ad  sboiild  hii  held  over  a  hftsin  .iiul  the  mouth  kept  oppn.     The  solu- 
tion  roiiy  be  injected  with  some  foree,  a.i  n<t  Iiarni  cun  I»e  dune  by  a 
Btrwira  uf  fluid,  hut  sufficient  time  inuHt  W.  ;illow«l  for  the  patient  to  get 
a  hrruith  hotwccn  each  sqiioezo  of  thfl  syringe.     Tho  rplief  obtained  is 
very  grttit,  nnd  even  young  children,  after  a  short  experience,  will  often 
willingly  Biihmit.  to  its  rYtpotiLinn    in  view  of  the  comfort  which  follows.  ^ 
By    froquciitly    irrigating    tlu*    dim'jutcd    surface    in    this    manntr    the  V 
local  niullipliejitionof  pyogenetic  nnd  putrefactive  organisms  is  to  a  great 
tixtont.  held  in  chuck ;  and  cnnscninenlly,  tho  chanro  of  an  extension  of 
the  ulceration,  or  the  appcaranco  of  any  septic  changes,  is  considerably 
lessoned. 

If  the  cdlular  tissue  in  the  snbmaxillnrj'  or  cervical  region  become 
tbe  seat  of  brawny  infiltnlioii,  it  is  better  at  once  to  make  several  free 
incifiions  into  the  part  afTocted,  mtber  than  to  wait  for  the  .ippe^irance  of 
definite  suppuration.  This  not  only  relievos  piin  and  tension,  but 
at  the  same  time  provides  an  escape  for  the  pent-up  iitHammatory 
products.  Ill  RUch  cases  the  presence  of  actual  suppuration  i.-*  often  very 
difficult  to  determine;  indeed  it  may  be  ulnent  altogether.  Fre<iueMtly, 
however,  an  abscess  form.s  under  the  sterno-tnostoid  or  beneath  the 
deep  cer%n('al  fascia.  This  should  be  opened  at  once  and  a  drainage- 
tube  inserted.  Afterwards  hot  fomentations  of  lx)i-acic  or  carbolic  acid 
should  bo  applied,  and  changed  frequently. 

In.iomnia,  rcst-lessness,  and  delirium  arc  usually  associated  with  % 
high  t^iupei-atUJ'e.  For  their  relief  recuurau  idiuuld  Im  had,  in  the  first 
place,  to  cold  or  tepid  s[H)n^ng.  If  Unla  fail,  opium,  sulpbonal,  or 
chloralamide  may  be  tried  in  doses  pn)[]tnliiinal<?  to  tlic  }Hitii'nt'»  age. 
Tho  former  is  frei|uoncly  beneficial,  but  should  \w  used  with  uauiioii  after 
the  middle  u(  tho  second  week,  when,  if  any  albuminuria  be  present,  its 
employment  is  contra-indicated. 

The  treatment  of  hyperpyrexia  Ir  usually  unsatisfactory,  aamostisees 
arc  ukimately  fjitul.  A  cold  ]>ack  shouhl  bf  tried,  and  its  effect  carefully 
wiitchcd.  Uf  all  drujis.  antifebrin,  in  two  to  five  grain  doses,  is  the  best. 
The  dusds  may  In;  rcpi'at^'d  in  four  houm  if  the  tt'rnjH'nilure  haa  again 
risen.  No  other  druy  is  of  equal  service,  snd  tbe  combination  of  anii-  ■ 
febrin  with  lb<;  wvt  pack  is  aometimi.'s  of  great  value.  The  uso  of  the  ^ 
graduativl  bath  in  stvirlalinul  hyperpyrexia  is  recommondod  by  some 
physici.inji,  but  in  my  hands  the  remedy  has  not  proved  very  satisfactory. 
Tho  tcni[M?niture  of  tho  water  at  starting  mhould  bo  aUont  !)0■'^  and  this 
should  be  rapidly  redncwl  until  the  body-hfvit  ha.1  fallen  to  about  101".' 

Diarrho.-a,  appearing  early  in  the  dlneBS,  had  better  be  left  to  itself; 

•  Pai-Vtng  wil.h  IioIUm  of  loe,  (w  i1*>»i;ribe"l  in  tliB  nrliclB  on  "  HyJri>tiiM«peuUe«*"  (vol  L 
p.  SSD),  liu  i-rovcl  HuocesBful  m  morp  than  one  oua  of  the  kind  unds  mj  otMorvaUoii. 
Oolii  biitiis  An  leu  suibblo  for  chllilrcu  111  ktl  iujImIUs.—Eo. 
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hut  whfm  it  complicates  the  Ince  stage  of  a  severe  nttoclc,  it  muRt  not  bo 
ocglccMKt  In  such  cues  Dover's  powdur  is  often  uevful,  csjx^ciully  when 
wimhaneii  witli  equa]  parts  of  bismuth  giiknili-atc  and  salicj-lntv?  of  soda. 
A  pcnrder  contaitiin),;  two  jST^irm  of  &acli  iitHy  be  given  to  a  child  uf  tire, 
and  tha  dosm  can  be  repeated  ii]  four  to  six  bom's  if  iitivcj^ury. 

The  Ireatmrnt  of  the  recognised  oomplimlioris  of  srarU-t  fiwcr  is 
importJUit.  Iluring  recent  months,  while  Itsting  U]>on  a  ecrivs  of  caftus 
the  value  of  decoction  of  ciniuimon — for  which  drug  an  RUiriivo  aetioti 
bad  lm*n  claira^Nl  by  Dr.  Cnrno  Ho&s,  In  ciiscs  whith  ooiild  Ik.-  bruiighl 
under  treatment  st  a  KuKk-iently  euily  date — I  wa^  Eiirptiticd  to  Ji[id  a 
ooiisitb*nibla  reduction  in  tho  incidence  of  some  of  the  inoro  coinnion 
nnipliiMition!)  of  the  diseiwo.  Indeed,  in  n  series  of  iJOO  conftecutlvo  cases 
which  MTprv  put  ninbfr  this  treiitiiKMit  within  tweiity-foar  hours  of  the 
ippuaratice  uf  the  raiih,  the  incidence  of  Hdciiitii<,  rheumnlism,  nepbritia, 
luul  albuminuria  was  found  U)  Ih>  al>out  £iO  per  cent  below  the  avel-»gl^. 
Tbo  geueral  d«ith  i-aie,  however,  showed  no  reduction. 

OtHis^ — ^The  eanuhc,  which  in  sonip  degi-co  is  usually  prp«ent  at  an 
(wly  sta^  shouhl  W  treate<l  l>y  grutly  irrignting  the  atlected  e.ir  with 
iratcr  as  hoi  as  it  van  W  bonie.  After  thii^  a  fL-w  uiiuiius  of  lauiluiium 
nr  glycerine  of  carWfic  aci<L  may  he  dropped  into  the  eanal,  and  11  hot 
fononlacion  of  opium  or  bellailoinia  applied  extttrnally.  Thn  in^liilatiriR 
<t  m  fflw  drops  of  a  5  per  cent  solution  of  cocaine  in  liijnnr  lUn^piie  uill 
nrartinira  c|nirlily  give  relief  when  the  former  remcilies  have  failed. 
Syw,  ru>  doubt  we  are  t«jld  to  exainiiie  with  the  aund  »]K'cnlu]ri  all 
nun  of  otitis  media  in  which  Hiippuiation  i»  sii^jtected,  and,  if  there 
he  any  bulging  of  the  drum,  to  incise  at  once ;  but  in  the  young 
<^iKlrt!n  who  ar«  abuoKt  invarinVdy  the  »ubj«ct«  of  tho  ei-iirlatinal 
iffrction,  the  external  cunal  is  so  tender  nnrt  its  cnlibre  so  small,  that  not 
nnly  w  the  passage  of  the  itpeiubiin  extrcuiely  painful,  hut  a  fiatiitbictory 
iiwpei'tiiin  itt  very  dithciilt.  In  most  casus,  Lheicfui-u,  it  b(?em»  iK-ttcr  to 
nn  c«nti>nt  with  ibe  employment  of  remedies  fr>r  the  relief  <tf  piiin. 
If  iho  memhrane  rupture  spontaneoiisly  ^vvhi^h  it  UMtiiilly  duein  in  a 
ihort  time),  it  is  doubtful  whether  any  hanu  result*  pnnidud 
die  after  -  treatment  is  carefully  carried  out.  In  many  in^itances 
llu  early  aj>[»earanco  of  the  di^chargu  will  niiticipalo  BUrgical  inter- 
fernice ;  indettl,  it  is  not  infn:<|uerilly  the  fintt  sign  of  tht)  alVcclio'n. 
When  otorrhcca  is  oneo  cstablisheii  it  is  of  pttrrimount  importance  to 
k<nrp  the  middle  ear  asi'plic.  NVitli  thi.s  nlfjed  the  ear  xttiiiilcl  bo 
ijrringed  every  three  or  four  hours  with  some  antiseptic  snlutimi ;  the 
ouuil  should  then  be  carefully  dried,  and  a  smftll  piece  of  cyanidfi  or 
ilcmbrt'th  wool,  sprinkled  with  iudofi>nn,  inserted  in  the  meatus.  A 
l^yxl  lotion  to  employ  is  a  saturuled  sobition  uf  boracic  acid  or  one  con- 
taining a  mixluro  of  equal  [wut*  of  glycerine  of  carlM^Iii:  adil  and 
jtlycwrinc  of  borax,  in  the  ]irLP[K)rtion  of  one  dnichm  to  the  ounce  of 
wausr.  I^  aft«r  a  few  weeks'  treatment,  the  discharge  ilo  not  markedly 
(bminish.  it  i*  advisable  to  change  the  solutimi  for  some  other  possMsing 
gmtter  astringent  propcrtioe.     A  gocwl  sniwtiiute  i.-(  a  lotion  uf  cjirbolic 
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acid,  1  in  40,  contittiiiiig  aim)  two  grains  to  the  outica  u(  citlirr 
sulphatA  of  nnc  or  siilphnte  of  capper,  vane:)  nccasiotuilly  by  the  use  of 
a  weak  solution  oi  creoUn.  If  the  perforation  in  the  tlrum  be  large,  a  few 
grains  of  itMlnform  mny  Iki  blown  up  tlic  miiutui;  ntu^r  syringing,  mori' 
ospeci.ill)'  if  itin  tliai^h-ar^n  ho  very  offmsivp.  At  a  liiti^r  Bl-igo  n  fow 
*lrop8  <if  dilut«  r«ctifii^*i  sftirit  c»ii  be  ilr'i[i|n'il  into  the  car  cwciisiuniUly, 
thu  atri-nftth  luiin;^  ^(rtiilufilly  inn-irasixl  fiimi  3  iu  4  up  U)  cipiai  |tarU, 

If  pain  lirt  rnmpluinotl  of,  attPHflcd  with  t^-mlf^rncss,  Hwolling,  and 
rednoui  ul  the  »kiii  over  the  iiuMtoid  buni',  ami  thu  lumpcirature  at  the 
auaa  timu  UsMinni  iiloviilod,  a  verliuil  Incision  Bhtmld  ut  ouva  he  nuwle 
down  to  the  btmo,  inimodiatcly  behind  tho  car,  taking  care  to  divide  the 
peril  intifutii. 

Iti  this  way  a  sub -periosteal  abscuss  may  bo  rclievuil.  Thn  Iiohp 
always  ifAs  r<iu^h  U^  tho  prnho,  but  if  it  \ia  distinctly  carious,  piis  will 
almost  invariably  bo  found  iu  tho  mastoid  antrum.  This  should  he 
opciiod  at  iniL-o  with  a  small  jL^mgu  or  rut^it^iry  biiir;  it^  cuiitoiita  shonhl 
then  bii  vIciapL^d  out,  all  granulation  tisaue  or  carious  bomi  acrapod  away, 
and  tho  natural  channel  of  communi cation  lietweoti  tlio  antrum  and  Uie 
tymjMinic  ikttic  at  tho  i^imii  lime  eiilar^-yl ;  iluc;  ran;  bi'in^  taken  to  avoid 
injury  fo  the  fadal  nerve,  Whiin  the  part*  havii  l)Ocn  thorouj^hly 
cleaned,  a  solution  of  carbolic  acid  or  purchlcrldi^  of  mciviu^'  should  be 
injocteil  thron;;h  the  antral  opunin^  iiilu  thu  middlu  car;  thenoc  it 
will  escapi;  by  tnoaraa  of  (ho  oxtonia]  auditory  canal,  and  caro  should  ho 
taken  that  thu  head  be  inctiuvd  tuwui-d«  the  allecU-d  eidu  in  order  to 
prevent  th«  fluid  frrmi  running  dnwti  the  KuHt.i(ihian  tubo.  Aflor^vardn 
the  cavity  in  the  biHie  shoubl  lie  j>ju-ki'd  with  a  strip  of  antiseptic  piuxo 
soaked  in  iiHlofonu  emulsion,  the  uiid  being  left  to  hiing  out  of  the 
wound  and  ro  provide  a  dniiri ;  the  cxtiirnid  andituiy  canal,  after  being 
filled  with  the  ftmiiUion,  Hhoubl  be  li>(htly  pnirikcd  in  tht!  same  way,  and  a 
gauxe  and  wo'il  drcs!>iiig  firmly  applied  externally.  The  dressing  should 
bo  chanfji^l  ni^ht  and  mortirn^,  and  the  (wiawt^ea  having  Iuhmi  thoroughly 
irrigahii  M'Jb  siil>liniatc  or  carbolic  Ibtion,  ahould  afterwards  bo  packed 
with  ii-iMf.'-  as  bi'fcire. 

If  the  ot'trrhfra  oontinufl  after  the  mant<oid  wonml  has  completely 
bealed,  it  may  bo  iiece^tiary  to  remove  the  remains  of  the  membrane  ami 
Iho  oesicli's  by  Wiiy  of  clearing  out  tho  middle  ear.  This  procedure 
should  ho.  aibj[>t<'-d  if  at  any  time  dead  bone  can  bo  felt  on  pafming  a 
probe  into  tho  tympanic  ca\ity. 

It  is  wiee,  in  all  cjLses  of  otitifl  mwlia  in  which  an  ofTenHivc  discharge 
has  lasted  for  more  than  six  months,  to  explore  tho  maatoid  antrum  f«>r 
pus — with  the  object,  primarily,  of  facilitating  irrigation  of  tho  middle 
oar,  and  ultimately  of  cauHing'  oblitf-ratinn  of  thti  antral  cavity.  This 
shontd  always  be  dune,  cither  at  thi^  time  or  as  a  prdimiiiiiry  step  to  Lbe 
comptoto  operation,  in  cases  wbere  dead  bone  can  be  felt  in  the  middle  ear.' 

'  An  t'xrwUnit  dmciiptloii  nf  tti<.>  (cin^iin^  n]>*r>).liiiit  iuii1  at  tlint  niQwoKry  for  tb* 
leUcf  of  »cvtic  llirotubod*  of  tlia  InUrnl  timi*  will  >>c  ruiiiiil  in  M'Ewoii'f  work  cn  th« 
PfOfftitia  DitcAKt  ttf  ihe  Drain  and  .Spinal  Voni,  publinhed  liy  J.  MoialehoM  and  Sotia,  ISOS. 
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.■t-i*nitis, — Th»  affection,  wlu^ti  recognised  at  an  early  sUigc,  is  best 
Inmlcd  hy  the  a{iplirAti<ja  of  a  linseed  meal  poultice,  by  which  mutms 
FNolatiou  aoenis  to  be  frequently  secured.  If  wippiiralion  oc«iir  the 
•bMcoas  sboulil  tic  at  onc«  opened  utiit  a  dniiiuLgc-tubti  iuserted.  AVurm 
tlnoBBtnpB  of  )M>nicir  )tr  cirlmlic  wid  Bhoiild  then  he  appliwl,  und  the 
how.^  nihitO)]  l>y  me-niiR  nf  a  i"im|ih^  purp?. 

/■  ' '  — In  aio«t  ca8cs  the  loeal  appLicatiou  of  opiiini  or  cliluni- 

fomi    atid    hcllnil'miui   liniment,  will   liit  Mtlhrieiit.      The    painful    joiiit« 

ftbouhl    be  siLmniiuletl    with    wiimi   c'^ttoii    wool,  and  u   flannel   hiitidagu 

»p^>!d.    wbilv    tho    alfected    limbs   arc    supjtDrted  in  as    euniforLdhti;  a 

pCMJUoo  us  possible  by  mcatiA  i>f  pillon-R.      If  llm  jnint  atTection  Ho  severe, 

and  in  tboM  rare  instances  in  whk-h   tho  e;irdi.Hc  titriittiir«'i*  IteoJine  in- 

toItwI,  thr-  free  exhihiui-n  of   the  afilieylmes   will  be  attended  with  iho 

bast  rfstill.'*,  n<ir  is  there  iiny  renwHi  to  beiirva  that  their  miniinistration 

over  affects  the  kidneys  injurioiiely.     If,  however,  one  or  more  of  the 

jiMMta  miiain  swuHen  and  tender  for  any  lenRlh  of  time,  ajid  tho  tem- 

piintnro  iihow  no  n;<luotion  tin*b-r  full  dfisei*  of  iwliry!nt«  (f  himIa,  a  little 

Dnid  »hould  ho  withdrawn  from  the  joint,  by  lueane  of  an  aseptic  hypo- 

dcrmio  syringe,  and  examined.     If  it  be  purulent  the  j'lint  niii3t  be  open«l, 

utid'jr  rtrirtJy  lueptir  4;oiidilioiii«.      A  »ni.'dl  it)i'i.''i(in  should  be  nitide  int'O 

ibe  jouit  on  caeb  itide,  and  oa  the  Ihiid   eaeapcs  the   joint  shuuld   be 

irri|pte«I.  even  to  the  point  of  distention,  with  a   1    in  2ti  flolution  of 

(vb6Uc  acid.     Thix  iihituld  Ite  allon*^  to  escape,  and  the  ofM^niii),^*  chmril 

bf  mouts  of  a  amiUI  piece  of  untiii>>ptic  ^uzc  eoaked  in  collwlion.     I'irin 

hut  elaatic  prpssure  should  then   be  exerted  upon  the  joint  by  means  of 

■  bantti^c  tiKbtly  appliml  over  sevcnti    lnyei-ti    of   ideitihrtJth  utnil,  and 

th«  limb   pUiKxl  U|H)n  a  splint.       In    niaiiy   en^feR  this  tivntmeni  wah 

(nttreJy  MUeow^fid,  nu  rc-eolleetion  of  pun  bavin:;  en8iicil.      Gentio  p;u<Kiro 

■OTBincat  was  allowed  at  the  end  of  two  or  three  M-eelts,  and  a  sound 

foint  vaa  tht*  rowdt  in  all.     This  suUpyivmic  condition  seems  invariably 

lo  luir«  »u]K-n'riied  u[M>n  an  all'e'-tion  which,  thonjj:)i  originally  rheumatic, 

£d  not  prove  ameoiiblo  to  the  aetinn  of  the  Kdievlates. 

ytphrilis  and  .tibumnttria. — When  the  n-nal  intlunimation  take*  an 
»ait«  funn,  iw  evidenced  by  the  severity  of  the  const! tultonal  dinturb- 
tDCo  and  the  du'^reo  of  urinar)'  8upy>rcssion,  tho  trcatinent  uhuuld  bo 
■unly  directed  towards  the  encnurngemcnt  of  a  free  action  of  the  other 
escmoric*  —  the  skin  and  WwcU — and  lowaitU  lowi-i-ing  tlm  aitfi-iid 
lilifMl-prcamire,  With  Iheae  objwts  in  view  a  hot  air  or  pu^un  bath 
ibmld  1«  given  daily.  Free  persjiinilinn  may  be  assisted  if  ncees.«ary  by 
nmns  uf  freijucut  draugbls  of  cold  wutcr.  Si.iuie  purgative  aIm),  ealcii- 
Iktud  to  product!  copious  water)'  evacuations,  should  bo  given  in  full 
iloset ;  and  for  thi«  puriiose,  either  sulphate  of  magnesia  or  soda,  or  the 
campmuid  jjowdera  of  jalaji,  eluU'rium,  or  seaniinony,  may  be  employed. 
TV  bciwcla  ithoul<l  \m  kept  loose  by  ropeatirig  tho  dos*',  if  necessiuy, 
<Uily.  Wet-ciipinng  the  loins  to  llio  extent  of  wveml  oujues  may  bn  of 
wrvico  in  casua  in  which  tbu  auppreioiion  is  nearly  complete,  but  tho 
troplonnent  of  dry-cup|>ing,  or  the  application  of  poultices  to  the  loins, 
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is  practically  useless.  The  hut  air  or  etenm  bath  is  especially  intli- 
Ofttet]  whtm  the  skin  actK  Iindly,  anil  wht'ii  there-  it)  obviiMis  anaaaxea : 
and  in  th^so  calves  a  <liaph<?r>.<ti(.'  mixture  ctjiitaiiiing  acetate  of  ammonia, 
nitmtfl  (if  piilash,  anil  spirits  of  tiitnms  pIIkt  may  be  given  every 
threfi  or  fnnr  hours. 

The  fliet  ohDiiKl  consist  of  tiiilk  only,  piefembly  diliiCecl  with  soda,  _ 
lime,  or  Ixirloy  water;  anJ  lemunailfl  mny  begiven  freely.     The  romitingfl 
may  prove  very  tronblcitnmo,  in  which  autn  thi>  milt  KhnriM  Iw.  pepton* 
j.-tci|,    and    administered    in    email    quantities.      Though    dnigs    are    not 
usually  nf  Tnnch  sorvicfj  thfl  rpt^-hin;?  mity  sometimca  lir   rnntnilled  by, 
«ln>p  doses  of  tini'lnie  <if  indine  ^vnii  hourly  in  a  Kvispounfui  n!  wateT. 

Most  cLses  of  ficarlatijuil  nephritis  will  progrrea  favourably  under  '• 
the  above  treatment.  The  re-patablifihmenl  of  iho  iirin.-iry  BPCPCtion, 
attetided  by  a  fall  in  the  hlncMl-pren^iire,  the  disappcvirancQ  of  CMlema, 
and  a  normal  tempemturts  are  the  signs  to  be  looked  for.  Under  thoee 
cirttmistaiitei!,  if  the  voniitiiij;;  ha_s  cea-'ird,  the  rliet  may  lie  gradually 
vxt-Lriiiiiid  80  aa  to  include  bre;ul  and  butter,  farinaeeoiw  puddingH.  and 
white  fitfh.  Now  is  the  time  at  wliitli  inm  in  simia  fni-m  is  moHt  lueful, 
and  none  id  bt-tti^r  than  tbo  tinctiin'-  of  the  perchlnride  given  in  10-lft  J 
minim  dosL-it  three  or  four  times  in  the  twenty-four  linurs.  ' 

When    the    owe    has    bo  far  progixwaed    that  no  signs  of   nephrili* 
ri^muin  (other   than   more  or   less*  albuminuria,  luid    a  cei-tain   dt'grc*  of 
anipmia),  the  ineUit^ion  of  a  couple  of  boiled  eggn  in  the  dietary  will  Iw 
bcni;fici/il.     This  will   tend   tn  replaee  the  allmniin  whit-h  is  constantly 
being    paj^Hed   in   the   urine  ;  and    under   the  intlnence  of    an   appret-iablo 
amount  of  coagulated  protcid  and  the  free  exhibition  of  iron,  a  pationt  ■ 
wiU  usually  put  on   flesh  and  gain  colour  with  greater  mpiditv.      If  at  " 
any  time  uiwmia  tlire4itcn,  as  gliown  by  drowfiineas,  hendathe,  vomitiug, 
and  (more  in]|)ortant  still)  the  slightwt  BiiR|iicinn  of  musculttr  twitching 
the   moat  eni'Jgetii^  mcjuturt^s  an?  cjilb"^!    for  at  once.      Then    one    or   two 
drops  of  croton   oil,  Hoated  in  a  tetkspoonful  of  milk,  should  be  givea 
immediately ;  the  Iwdy,  well  covered  with  lilanketa,  sbonhl  be  at  once  ^ 
placed  in  a  liot  air  or  itteani  Kith,  and  )-  to  j^  grain  of  pilocarpine  injected  ■ 
Bubeutaneouflly.     If  the  arterial  tetwion   bo    high»    j^^j  grain   of  nitro- 
glycerine may  bo  given  ;  or  better  still,  the  |)ationt  should  be  bled,  the 
amount  of  blood  being  ii-guJated  by  the  i^tiWt  pi'oduceil  upon  the  pulse. 
The    case    must    be    carefully   watched,    and  if    the    breathing    bccomo 
ombarnLssed,  through  spasm  of  the  glottis  or  reapiratfiry  ransclea,  ehloro* 
form  ahuiUd   be  Mlministei-ed  forthwith.     A   few  whitls  will  fre<pient!y 
relievo  the  ruspimtory  spfism  and  consequent  cyanosis.      [t  should  he 
repeated  as  many  limns  as  nmy  he  requiretl.     By  fts  nne  not  only  is 
an  immwliatc  danger  removed,  but  time  is  given  for  the  other  ivmodivs 
to  act.      Many   ca^es  of   unemic    convulsions    have    been   saved  by  iu.J 
judieious  adminintmtion. 

THl'  tmsct  of  aeul-c  pulmonary  a'dcnui  is,  in  my  experience,  invsri- 
ahly  fatal.  Venesection  would  appear  to  hold  out  the  host  prospect^ 
and  digiLaliM  should  always   Ite   tried  with   the  object  of  contnu^ting  th« 


jnlmMry  capill-tric^.  During  the  n(-i)t«  »uigo  pf  niiphritis,  and  for  a 
w*A  or  two  aftorwiirdu,  the  putJPDl  sKduM  be  kopt  between  bknkfts, 
iKr  abouU  he  ho  allowed,  amier  any  circumstances,  to  gvl  up  fur  at 
l«Mft  a  month  frura  tb<!  otisel  of  tb<-'  ulTucti*]]!.  Hu  shDuM  in  nil  cjuieR 
hr  kept  rigidly  confined  to  t>«d  until  the  amoiint  nf  dhumiii  has  fallon 
to  a  tntcr>.  ami  flnnnci  should  \tv  coiixUi titty  wurii  next  tlm  skin,  not  only 
tbnm^liout  convalescence,  but  foi'  scvcml  nioullni  aflcrn-ardK. 

If  the  patient  hm  boon  getting  up  for  a  week  or  two,  gentle  out-of-door 
piorciac  may  b«  allowed  in  dry  w«ath«r.  This,  if  the  budy  bu  warmly 
rWl.  will  be  of  distinct  iKtnoftt,  even  though  a  trace  of  albumin  rt^mitin. 
A  few  wi'okV  change  al  the  seaside  will  in  most  ca,sM  complct-c  recovery. 
Persistent  albuminuria,  of  more  than  ihroo  or  four  raonthjs'  sUndtng, 
fiofaaUy  always  pouita  to  permanent  im|>airn)cnt  of  at  Ifa»t  Honie  portion 
of  the  renal  dune.  In  these  cases  residence  in  a  warm,  dry  climate,  and 
ratreme  care  in  respect  to  lioth  habits  aud  diet,  are  inclinkUxl. 

Rcxtmn. — The  treatment  of  this  coniplication  is  for  the  mort  part 
comprued  in  th«  tn-atment  of  the  condition  wKidi  guvii  rise  to  it.  An 
ototrhnK  or  rhinorrhtea  nhoiild  lx>  dealt  with  in  the  manner  already 
(k«crih«i,  and  rociinfl  should  bo  taken  tn  prevent  the  child  from  picking 
ike  afloclwl  spots.  The  »cal>e  should  fw  removed  by  menn«  of  .1  xmall 
pmltice,  and  either  whiN'  prf^ipitAtf^  or  zine  ointment  afierwunls  a})- 
pli«l  The  daily  inunction  of  lanolin  will  provft  ftcnici-ablc  in  akins 
flncli  are  peeling  after  scarlet  fevHr,  especially  during  the  winter 
■DBtha ;  and  great  car»  Rhould  1w  taken  ihiit  rliiLdn'ii'K  Hkiim  Hhoiihl 
b(  thoroQghly  dri«!  after  washing.  If  tin;  P4'zema  b«  ul  ;itl  chronic,  the 
oriBBOn  uf  meat  from  the  diet,  and  a  courso  of  arsenic,  are  inrlieated. 

t'Wtniire  ^lamatiiis. — In  mild  cascji  nothing  more  i«  rcfjuircd  llian 
to  ^jrringQ  out  the  mouth  every  few  hours  with  a  sniuticin  of  chlorine, 
Uoody's  fluid,  or  oorroeivo  sublimati',  and  u>  |iaint  the  aflocli'd  aurface 
Mouionatly  with  glycerine  of  borax  or  nitrate  nf  silver.  Tlie  teeth 
4oald  hv  kept  carefully  cleanwd,  and  any  carinu'j  stumpd  lemnvecl.  In 
llHae  severe  caaes  which  are  known  by  the  name  of  "Noma."  tbn  diKejised 
tad  iloughing  surface  should  without  lass  of  time  ho  scrapod  thiin>nghly 
with  a  curette,  and  fuming  nitric  acid  afterwatxlB  freely  applied.  This 
tfierwkiii  may  usnalJy  he  done  under  c^waine,  but  in  the  worst  cIslss  of 
UK,  or  in  those  which  have  not  come  early  under  treatntt^nt,  the 
diaan  may  be  so  extensive  that  a  general  aniesthetic  may  be  re<]iiire<L 
Alter  operatiiHi  the  inside  of  the  mouth  i^hould  Iki  hnuhed  over  with 
fiHts  ell,  and  periodically  syringed  out  with  »c>mr  antisi-ptic  lotion.  If 
ilUr  farty-eight  hours  the  disease  i»  seen  to  lie  cxteiuling  at  any  point, 
tlie  affected-  part  ihould  again  be  destroyed.  Excision  of  the  parts  will 
tvd}:  be  required  if  the  oaae  be  got  under  treatment  sufficiently  early. 

ToasiUiHs  and  JJrowMlii. — The  trealmenC  of  these  affectiuna  preatJiita 
noifwcial  feature,  and  should  be  conducted  on  ordinary  lines. 
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Synonyms. — Faricrtla,  yurioUi  erff^aliinoj  Cr^stulH;  Ger.  ^aaaerjiodtat, 
Farie4UfB,  Jf'indpxken,  ete.;  Ft.  Fariedh;  Ital.  yarieelia. 

A  SPRCIFIC  infectious  flwease  chai'actefiserl  hy  ii  v^icitlar  entption  ■which 
UHUiilly  appears  in  MicccjsRive  crops, 

Chickrn-pox  w.i.a  long  confouridod  with  smuU-pox,  but  Bince  Heberd4>ii, 
in  1707,  clearly  cii^tiiigiiishpd  tlie  two  dit^eiuos  no  authority  of  (.'niim-ncc. 
except  Ili'ltra,  has  Jiffinned  thoir  idflnlity.  Tlie strongest  fact*  in  stijtpiin 
of  their  non-irli'-Mtity  arc  that  neither  cbicken-pox  and  \-ari«la  norfl 
chicken-pox  and  vacciniA  at-e  mutually  pjot active,  and  that  chicken-pox™ 
hrot'id.'!  tnie,  Several  iiii.stanco4  huve  come  under  my  oliservation  of 
vjicx?in:>tftl  children  hptween  thr<M»  and  nix  yoii-s  of  age  who  nufTcrcd  from 
chii'kenpox,  contmcting  small-pax  after  a  shart  ■'evidence  in  a  i^miUI-^Hix 
ward ;  and  I  h,(,vc  Taccinated  with  success  ntmibcrs  of  un^'accinntMl 
children  sufTeritig  fruiu  clik-kun-pux.  ^ 

Chicken-pox  arises  solely  from  conUgion,  hy  direct  contact  with  thafl 
»ick,  hv  the  air  for  a  short  distance,  hy  third  persons  handling  the  irick, 
or  hy  means  of  infected  article*  It  ia  uncerUiin  whether  it  can  l>e 
inoenlatod  or  nnt ;  prohably  it  is  inocidahle.  In  my  cxperionca  it  in  a 
hiyhly  contJij^mw  di^f^te — it.«  infcctivjty  being  nearly,  if  not  quite,  equal 
to  that  nf  8matl-pii.\.  It  prevails  oecojiionally  in  epidemic  form,  hut  it 
moBtly  endemic  Ita  highest  seasonal  prevalence  is  perhaps  in  autumn. 
Insusceptihility  to  its  ccmUigium  is  not  uncommon,  and  one  attack  usually 
protects  for  life.  Troiisstuiu  atatcis  that  eecond  attiicks  occur,  and  somii 
German  physicians  have  noted  second  and  even  third  attacks.      I  have 


I 
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a  second  attack.     It  ia  a  diflcasc  of  children  mostly,  both  sexes 

indly  liable  ;  ibt*  ago  of  luaximiim  incidoiico  is  from  tlirwo  to  four 

at  it  o(U}n  utuuiiu  iiifariLs,  aiid  may  uocur  in  adiilta.     T  havn 

aoen  )u?r^n  caaos  in  person*  o\*er  thirty  ;  one  of  thcue  u*ji»  a  Mumiin  aged 

venty-«fle- 

Ineut)aUon  Period. — The  older  authon'tica  helievorl  this  to  >ki  Ifi» 
ifcan  a  wtiek  ((«rur  t^  nix  days),  liil^er  olwyrven*  said  a  week  to  fi>urte*ii 
but  the  most  rfwiit  olittLTVutioiis  gti  in  pmvfl  that  it  varies 
hetwoon  thr"  ertremes  of  cU-vcu  imd  iiiiicteeii  daya,  fourteen  days  htjing 
adtnittnlly  the  iiumI  commuii.  I  have  nut  svvu  il.  K-ss  than  thirtpi'n  or 
loagor  than aereritoeti  daya.  If  inoculated,  th<!  iri(;iihFbiinn  {Htnn<l  •-  -r.ii'il 
to  be  t«n  dajTB.  No  facta  have  bc«ii  r<^cordt>d  to  pruvc  whcthtn  <.'lui  k<  ji- 
pDX  nuy  o«iir  in  ut^ro  ur  not;  hut  HubWrd  iccordu  a  case  of  a  baby 
ihfttmaaifertodehicken-pox  tlicMlay  jifn-r  its  birth,  when  thuehiLrartcn'Htic 
vraifliM  appmr«rl,  folb.wed  by  a  »<H'i..nd  crop  on  th«  :ii>xt  day.  The 
motbor  waa  nut  MtdTi-riny  fmtii  chit'kcii-iKJX,  Imt  Ikt  six  olhur  children 
wera  laid  up  with  it.  If  iho  ch'agiioiiis  wna  correct,  cithor  tbo  chihi 
Odnlnwrtval  it  in  iit«ro,  or  thu  inciibalioii  pi>riod  vraa  i>ne  (hiy, 

Sjnnptoins. — ('liildivn  aii!  often  ulw;rv«d  to  l»u  fmtful  for  a  few 
houre  Iwfore  iho  uppiiarancc  of  the  eruption,  and  thiTo  nmy  bo  slight 
rigors  with  riae  of  temperature  to  99'  or  UiO'  F..  with  some  loss 
itf  appetite  and  pt'rhajis  vomiting.  On  thij  alhir  hand,  thero  may 
he  no  initial  symptoms.  In  rare  ca-sca  the  ittt:ick  in  ushered  in 
by  ecrcre  Bviuptoms,  such  as  delirium  and  coiivulsioits ;  and  Thomas 
raeorda  a  case  with  a  c<>mponitnrfl  of  luS"  I''.,  and  an  initial  general 
erythema.  In  hstmonhajtic  cjiaus  tlioro  is  slight  rise  of  tfmjw'nUire ; 
for  two  or  thnM!  cLivR  before  thr  eniption  apjx'ara  rpptated  ha'mfttLim<wi8 
and  hrrmorrhaj^  from  tho  bowel  may  nccnr,  fitlhuvwl  by  collap.'^c  und 
mbnormjd  tempeniture  :  hiemorrbajiefi  may  appear  in  (he  skin.  In  udiiltB 
it  is  not  tiniiaiial  to  find  initial  .Kyniplomn  of  hcjulaclip,  backache,  slight 
rigora  and  malauie,  lasting  fnr  ono,  two,  throe,  or  nmrc  day"*  Iiefui-c  the 
appearanc«  of  the  emption,  and  with  or  without  a  rise  of  teniperuture. 

Kmptmt. — In  childn'n,  when  iniliid  8ympt()ni8  are  abactvt,  ihe  presence 
of  Ihe  eruption  first  atlractJt  atl.'iiti'>n.  It  m;iy  all  .appear  at  ortce, 
ancl  will  then  probably  not  be  nbumliint.  Itiit  in  ii  very  larire  nijijority 
of  the  caws  Bueee^isivH  crops  jLppear  from  diy  to  day.  ii-tually  on  not 
more  than  four,  five,  or  xix  iiutce.>4si vr  d.ivis,  Monietimeit  on  as  many 
tt  tell,  with  perhaps  one  or  two  days  inteimilted  ;  the  aecond  and 
third  crops  are  often  morp  abnndant  than  the  first.  It  first  appears 
•hoDSt  invariably  on  the  back,  cheat,  and  abdomen,  but  occasionally 
first  on  the  face  or  lindis.  It  connista  of  sranll  rose-coloured  macules 
tliat  fade  when  the  skin  is  stretched:  in  oniline  they  ore  irre^darly 
circolar  or  elongated,  their  ehape  not  infrequently  foreahitdowing  that  of 
the  subswpient  vesicles.  Oecneionally  they  attain  almost  the  aim  of 
Motthet.  In  the  course  of  a  very  short  time — fin  hour  or  two  usually — the 
bKoIw  arc  raised  and  hard — not,  as  a  rule,  the  well-defined  shotly  hard- 
nwof  amalbpox  pnpulee,  but  a  dtlfiise  hardnes.<t ;  and  many  arc  faintly 
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acuminated  in  tlie  centro  whon  tlie  vcsiclu  is  jiisl  Ijcgiiuiirig  to  fomT 
SoiiiH  nf  th«  siiialliT  imjmlcK,  tiovvtrvi^f,  l»mfnn«  Imrcl  ami  hIkiUv.  Tlif 
rapitiity  of  gi-<»wth  of  tlie  V(;si<:l«B  from  nuwiJos  that  appcNir  simul- 
taiieniiHly  varinB  vory  niiicli.  Some  ul  tlie  hkiciiIcs  never  em«r^  from 
lh(?  macular  stage,  Imt  fade  in  thn  ootirse  of  iwnnty-fmir  hoiira ;  otbon 
become  [xipulw,  subsiding  afl-er  a  day  or  twg  ;  while  a  few  whow  minuu 
veAiculuticiit,  luiil  oUitirti  liuccmio  full-fii/n]  vctiicltrtf.  After  tin;  lipiM^raiiDO 
i*f  fluPcofuivo  crops  the  oruptJoTi  I'n  prcBc-nt  in  all  \\»  stngcs :  mncutos, 
pnpulus,  clt3ar  sbining  vceicks,  dvsii:cating  unruptured  vusicles,  and  crusta. 
Tho  voairlcR,  wliii-h  am  often  snmlUir  than  tlin  rofiei-coIoiirT'ii  maRuhn, 
arise  as  a  rule  in  the  central  portion  of  thr  papule-t.  They  are  almost 
iiivari^ibly  discret'C.  At  the  limit  of  their  growth,  which  may  he  attained 
in  fmm  six  hours  to  twimty-four  or  thirty-six,  Ihtiy  are  of  niiTiilar  or 
elongated  dome  (thape,  not  deprciwed  iti  tho  centre  ^or  only  in  the  very 
rarrat  instjinreB),  ami  filled  liy  a  nerous  Huid.  They  are  tnui^parent, 
shining,  nnili-jcular,  ami  cr>napfto  if  priokcd  and  their  content*)  preAA4<d  out. 
They  are  often  encircled  by  a  pink  or  red  areoLi  that  disappears  on 
prmsure :  it  in  ofu^ii  hra-ul  and  irrrguhir  in  ontJinc-,  atid  ia  iiKUally  smaller 
on  the  face  and  Rxtrcmitiiw  than  on  the  trunk.  If  circular,  the  vesicles 
vary  in  %\ivi  from  that  of  a  smsill  pin'a  head  to  a  split  pe^i ;  if  oval  or 
clliptiual,  thi'ir'  long  dianietHP  meattureB  threfrfflxteeiiths  to  thrcpH-ighthitof 
ark  inch.  A\Tien  the  vehicle  nipture*,  the  whole  of  the  fiiiiil  may  w»c*pP 
nnd  the  walLs  eollup.sc :  if  only  a  pijition  escape,  the  central  pnrt  of  the 
vesiclo  collapses  more  completely  than,  the  periphery;  a  minute  crust 
forms  in  the  reiitn!  at  thn  {x>iiit  of  rupture,  and  the  vesicle  then  show*  a 
contriil  dcpi-ession.  Many  of  the  vesicles  get  ruptured  l>y  scratching  or 
other  forcible  mi'nnR  ;  but  anme  krge  ami  many  small  ones  desiccate 
linniptnrcd,  forming  rouudcd.  light  to  dark  brown  prominences  of  varions 
Bixes,  not  unlike  the  unniptnn.'il  cle8ici3i.ting  ve8ic!e.8  of  modified  .smallpox. 
The  areolti  grailujilly  fades,  and  the  crnsta  fall  off  in  periods  varying 
fmm  Svc  or  six  days  to  two  or  three  weeks,  exposing  a  reddened  flat  or 
titightly  indented  new  epidermis  on  which  some  d^sciiiamntion  takes  place. 

On  rajuiy  niptured  vcjdclea,  hnwevcr,  a  flat  or  depressed,  dark  or 
oven  blm-k  erust  forms;  inflauimation  and  ulceration  take  place  under- 
neath, often  extending  considerably  beyond  the  original  limits  of  the 
vesicltf ;  pus  oozes  from  the  ulcerated  surfiu-e.  and  an  ecthymatoua 
ciinditir>ri  rcaulu.  After  a  time — a  week  to  ten  days — this  siihsidcs, 
the  idccration  Heal*,  and  there  may  remain  a  Hxid,  indurated  portion  of  skin 
showing  a  central  scar,  The  induration  and  Kvidily  grsdar*lly  dieapj»ear, 
Unt  the  sear  jjereims.  Ulceration  is  nuiri-  fiv{)uent  in  children  than  in 
a<lults,  and  on  f.icw  and  trunk  thiin  on  Knibs, 

The  ttuid  in  eoine  vifsitliw  Iwcomta  faintly  cloudy,  but  pus  ia  not 
formed  till  after  tho  rupture  of  the  vftaicle.  Into  aome  large  vcsiclos  a 
very  Bmall  rjuimtity  of  fluid  only  is  exnde<l  ;  these  are  raised,  flat,  and 
white  in  appoarance,  not  unlike  u  small  empty  blister. 

Tho  vcaiclea  on  the  bands  and  feet  are  almost  invariably  small,  cir 
cular,  hanl,  and  shotty,  contain  a  little  Huid,  only  iu  tb»  rarest  uutonow 
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titow  a  central  doprenion,  and  are  indisUngiiishiLblc  from  the  vflridM 
•tf  modified  mull -pox  ;  thoite  on  this  forearma  and  l«gs  often  bav« 
lbe«e  chanctere,  and.  if  the  eiiiption  be  copioiu,  some  of  tlioM  on 
the  Imnk  likewise.  The  Temclca  may  not  exceed  a  doxon,  or  there 
owy  be  »onio  hundreds.  Often  there  aro  50  Uj  ICO  or  200.  I  have 
■MB  ma  tniption  so  abuodaiit  as  Co  be  almost  confluent  on  trunk  and 
exumoities. 

The  ilivtrilMiliuti  of  the  eni{iiion  is,  in  iho  majority  of  cases,  c)iaractor- 
ieue  of  the  di&isuQ.  It  is  most  abiitiduni  on  ihu  trunk  and  sometimes 
klio  on  the  scalp ;  lc«  abundant  on  thoi  face,  arms,  and  logSt  '>"(1  '^'^ 
«(  mil  on  the  hatids  and  f«vt ;  the  palms  and  solt-s  b«iiig  very  ofteri  free 
from  cniirtjon.  Iti  a  f«vf  rare  cxccpiions  to  this  rule  it  is  found 
oiDre  nliiiniLtntly  on  the  fai;e  and  urms  than  on  the  tnink.  It  also 
appears  on  the  buival  wua>iiti  uit'iubriinv,  on  the  hiird  and  itoft  piilate,  on 
the  tongue,  pharynx,  and  tonsils,  on  tUo  ^iiUi*,  and  on  the  male  genital 
cripina.  The  charsct«r  of  the  vej*icular  eruption  *-a.rie»  as  a  rule  with  its 
(tistribution.  Circular,  oval,  and  dliptical  vcKieles  aro  utiually  tv  be  seen 
00  the  trunk,  thigliB,  and  arms  ;  on  the  fiice  and  sailp,  k'gs  aiul  foreiirmi*, 
tbejr  are  mostly  circular,  uihI  on  the  liunds  itnd  fci't  atitiuvt  invurliibly  ki>. 
Tlio  Hymptums,  cvcu  in  Itttiir  stugita,  uru  usually  slight.  The  pyrexia 
it  as  a  I  ulc  unimportant^ the  temperature  in  aomc  caaes  not  rising  above 
BonmU  during  the  cotuvu  of  the  disease;  in  uthurs  it  riees  to  100°  F-, 
10S°  F.,  or  in  rare  casi-a  in  103"  or  104"  F.,  simultaneously  with  or 
dtortlv  after  the  appearance  of  each  crop  of  eruption,  falling  to  normal 
in  the  interv'sl  Iwtween  them.  The  pulse  is  somt-tinics  yo  to  100  or  1 10, 
Durtnj;  the  firat  fetv  days  p-itii'nCK  nutTur  little  discrimfort,  I'Xcepl  that 
nUHMi  by  the  often  cxccAsivR  itching  of  the  eruption.  The  appetite  is 
luunlly  good,  there  is  very  little  restlfsanesa,  and  sleep  is  undiHlurbtMl. 
Piiinful  toictiirition  occurs  owing  to  eruption  on  vidva.  In  hirmorrhagic 
■ml  giaagrenous  chicken-pox  the  symptoms  are  &evort>,  and  the  lemperu' 
tore  mmy  rise  to  104°  or  higher. 

Gtinrrrmftus  C'hieken-jMi. — In  this  form  multiple  gangreno  of  the  skin 
tad  subcutaneous  tissue  and  the  vei^ii'leB  occurs,  sometimes  so  deep  as 
lo  expose  the  muscles.  Pleurisy,  m^mmdary  aliscessej,  and  pysfniiii  may 
follow  and  de»th  ennuo.  Such  cases  :ire  UHually  observed  in  children 
ulnmdy  unhealthy  and  ill-nourished. 

fitnavrrhagie  Churkfu  par.- — This  form  is  very  nire,  and  the  vpaiclca  are 
■HDally  few  in  numlicr.  l^rgfl  and  snudl  ecchymow's  .ip|Miiir  with  ha^mor- 
liage  into  the  cutis  under  the  vesicle,  aeconipanied  by  hremntemi^siii  and 
Bielsnm.     TTie  s)*mptoms  are  severe,  but  recovtry  nsHally  tukea  jiIhrc, 

Duration. — In  cases  uncomplicated  by  ulcerntion,  or  gangrene,  the 
KUe  stage  loMs  two  or  three  days  if  there  he  only  one  cmp  of  veKiclua; 
throe  U>  »everi,  if  several  cmp«  appear,  and  .innictimea  nevcn,  ten,  or 
twelvedays.  Couvateecence  i»  usually  rapid.  Infectivity  laet^  from  the 
ippemnooe  of  tlie  eruption  until  the  deRC)u:imatinri  on  the  new  upiLk-rmis 
1w  cemsed.  In  many  ca^cs  a  fortnight  Bufbcca  for  this,  but  as  some  of 
(1h  cnurtm  adhoro  to  the  diiu  more  tenaciously  than  others,  the  process  is 


often  not  At.  5n  end  until  clirco  or  foiir  weeks  from  the  commcDCctDCiit  of 
illnew-  The  dettqiuiuintian  that  fullowij  after  the  healtiig  vt  ganjj^etiout 
fiurfiiceit  is  not  to  lie  repirded  ax  contagious. 

Complications  and  Sequels. — Tin-  opidermii)  rcnniins  reddened  for 
n  viiryuig  lime,  two  to  three  or  four  weeks.  Pitting  often  resiUls  afl« 
ulcemtion,  niid  ulwavs  if  g-iingi*cnc  hiut  occiuied.  N(.'|ibritiit  has  been 
noted  diiniig  the  socond  wi-ek  of  discaxo.  It  imuhIIv  tonniitatus  in 
vL'covery,  but  in  syphilitic  or  uiibmliby  children  it  may  prove  fatal. 
Pjiraple^n,  ptissing  aw&y  on  ponvalcaeeticc,  Ima  been  noted  in  a  rhachitic 
child  a  foitiiight  aft<"r  the  onset  of  the  disettise.  1  have  set'ri  one  cjuw 
complicated  by  jineumonia  and  iLnotlicr  (an  infant)  by  bronchitis,  both 
futal.  Acute  miliury  tubercnlosis  has  boon  known  to  ensue.  Trousseau 
stated  th;it  be  bid  «eeii  »  LiuILmus  eruplion  like  ix-uiphigti».  lasting  six 
or  eight  week*,  oceur  fifteen,  twenty,  thirty,  or  forty  days  after  tha 
commencement  of  the  illiioAs.  Mr.  Jonathan  Hntchinaoii  hns  recorded 
a  nuHibfr  uf  cuBu^i  that  wtr*-*  followed  by  a  [jei-sistcnt  mixed  |Ki])idar 
and  viviicular  symmetrical  eruption,  avoiding  flexures,  prone  to  affect 
Moles  and  luhnx,  utid  very  intractiible. 

Chicken-i)M\  frequently  cuexisis  with  whooping-cough,  seurleL  fever, 
mcaalL-s,  and  diphlhcria. 

DlagrnoslS. — The  <EtlTerential  iliii^oetB  of  cbicken-pox  and  sraall-pox 
^for  which  diHUiiR!  it  h  must  commonly  mistaken)  will  )>a  diftcusacd  in 
the  article  "  Smallpox."  Acna  ami  vpsi<^uliu'  and  pustular  syphilitic  erup- 
tions should  not  cause  much  difticulty.  In  moUusciuu  ontJigioBum  the 
tsnudt  uinumi'S  are  umbilical  (•dam)  filli'd  by  aeoft,  white,{rmnuluriJul)sUiiiro 
that  can  be  wisily  »c|ucc);ed  out.  Small  iia.I<:hcit  of  heipes  on  abdomen 
and  chest  may  lutik  not  unlike  chicken-pox.  By  the  aid  uf  a  Ictis  the 
minulit  vosii^lfs  can  \w  necii,  and  any  doubt  reninvtxi. 

Anatomy.^The  inflammatory  procewi  that  takea  place  in  the  cells  of 
the  r<He  Malpighii  only  uli^htly  aflects  the  [MipJIlie  of  (he  skin.  The 
horny  layrr  nf  th<?  rpidermis  is  raised  up  by  the  exudation  of  the  Aerous 
fluid,  and  the  vesick'  is  thereby  forme*!. 

Baoterlology. —  TlT,r<-ggi  claims  to  have  dtBcovered  nn  ovoid-shaped 
microcormn  in  thti  white  blood  i^oi-pnscles  on  the  fifth  day  of  the  difteA««, 
by  inoculating  culiurt^  of  which  he  has  communicated  chicken-pox  to 
chitdreii,  tinttnian  tHolatod  a  white  and  yellow  sUiphyloiocrus,  and  a 
cocctiB  which  did  not  litguefy  prlitline,  and  Abowed  a  yellow  growth, 
but  none  of  these  are  pathogenetic.  Uille  aflinns  that  inicro-organioiu 
are  iess  numerous  in  the  suppurating  vedclcH  than  in  the  oth«n,  and 
Pfeiffer  devciibett  protesoa  as  prei«ent  in  the  vesicidar  llitid  (GuJnon). 

Treatment. — Mild  cusee  do  not  require  special  treatment,  but  it  18 
adviBalle  that  the  patient  be  kept  in  Iwd  fur  a  tihort  time,  and  light 
diet  given.  Ha-morrhagic  and  gangrenous  cases  rc<iuire  carefid  nui-sing, 
ample  nourishment,  and  alcoholic  stimulant  if  symptoms  of  collapse 
occtir.  If  ulceration  or  gangrene  set  in,  the  patient  must  be  kept  in  bed, 
and  auiuillo  antiseptic  di'ee-sings  applied. 

John  MacCombie. 
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SMALL-POX 

Synonyms.— In  Scolknd  still  writtL-n  Jl>c  Pods  (pokes  or  jiockotA  of 
r) ;  Arabtmn  (Rhazcs),  Jattarl :  Latin,  Variola  or  l'ario!iF ;  French, 
ptiUt   y^ttr ;    lln\.    I'ujuoh ;    Span,    i'mtftas ;    Genu.    Biuttim,   Mm- 
lAmpfidBtn  f  Danish,  Ko^er ;  Modern  Grc«k.  EvXoyia. 

Short  DesoripUon. — An  ju;iit«  irifcPtiotiH  iliBeiisc,  rhaniptprisol  by  pyri-xia 
utd  a.  ^cnenl  eruption  of  minub:  rctl  roitciilc-s,  whinh  in  iilinnt  ei^ht  days 
pui  throuifh  the  successive  atogvs  of  papula,  vusicli>,  und  pustule. 

History.— -Small -pox  dates  fnim  remote  anli()uiLy.  'I'lu'-  oarliost 
Icnowlotl^  of  it»  occurrenco  M  dcrivc<l  from  India,  where  the  Ilmhminft 
mctiaetl  innciilaliim  luiiny  centuricfi  bBfuiL-  the  Cbj'istijLti  cm.  In  t'hina  it 
livid  to  h-ivt^  litvn  known  an  mriy  ns  1 1  DO  or  1200  ti.c,  and  iiKHHiUtion 
na  pcftctued  there  in  thii  t'lii)  of  the  mxth  century  A.D.  Tim  clattt  of 
iuappeumncp  in  Weet«-rn  A.ti»  is  iiiicertaiii,  n,n(l  th<'ru  is  much  Ui(r«r- 
•IMO  of  opinion  whether  Mimll-pox  was  known  to  the  Kucii^nt  (irocks  and 
UoBUtu.  Somu  believe  the  TUigiio  of  Atheus,  B.i'.  4:,'5.  to  hiive  bocn 
■ouU-ptrt,  and  KiiAehins  givos  nn  aci'ount  of  a  di.'uiiso  very  tike  smallpox 
that  [HV.vaiitMl  in  8yrin  in  IWi  .'V.D.  Xot  nttti)  the  Utti^r  juirt  of  the  iiixth 
oeutary,  when  it  t>mko  out  in  the  Ahyssiiiiaji  army  at  the  sie^e  lA  Mecca 
A.n.  570,  is  definite  infoniialioii  nvailMbh*  ii«  to  its  pri>v»lence  in  Wwsrern 
iMtt.  lo  the  ttinth  cvntury  Kha7.f:t  of  Ii;i^i|:iil  wrote  hi»  wi^ll  known 
kwUm  on  Smaii-fOi  and  Mfadtf — the  first,  medical  work  on  umitll  pox. 
H«  qnotM  extracts  from  the  works  of  Ahron,  who  pmcriscd  in  Alrviuidrin 
ill  the  MUfcathrentiirj',  which  show  that  small -pox  w.-w  then  a  wrll-known 
diMue  in  E^vpt,  and  il  hod  in  all  probability  ])revaiIeU  in  Afi'iuu  many 
cenuirics  Wfore  that  time. 

Its  intitHluctiou  into  Europe  in  ascribed  by  most  authorities  to  th« 
Anhs,  who  arc  said  to  have  carried  it  with  them  at  iIir  be^innini^  of 
the  eighth  century,  when  they  Poin|tu?rcil  Spiin,  710  A.n.  It  is  certain, 
luircver,  thai  it  had  iiivadtnl  Kuropu  imd  even  Ireland  before  that  date. 
Aswrding  to  Gregory  of  Tours,  that  etate  was  dewjlflte<l  by  it  al  the 
tmi  of  the  Mxth  ventiirv,  long  Itefoie  thi>  Sararon.i  invadi'd  Simin,  and 
it  wu  provident  at  the  same  time  in  Italy.     From  the  south  il  grudually 
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■prend  to  tho  north  of  Europe,  and  by  the  t«nth  c«ntury»  if  not  before,  it 

bud  rcai-lictl  Germany  aiid  the  Low  Countries.  In  Ireland  tt  wa* 
known  a-i  iiirlyas  the  latter  pnrl  af  the  seventh  cetiMiry,  bnt  it  was  not 
until  tho  tt^iilh  century  tliat  it  appenn*  tf»  have  lieeti  rcengniwd  in 
England.  The  records  of  its  cnduniic  und  upidemic  occuiTciice  in  England 
during  the  Middle  Ages  are  c^'ceedingiy  scsiiiiy,  but  from  indirect  evidence 
it  would  jijipear  to  have  prevailed  widely  in  the  fourteenth  and  fifteenlii 
ceuLuriea. 

The  tcmi  Bimill-pox  (smtill  pokkes)  was  first  used  in  England  lo 
dusigiiuttt  the  diseusv  in  1518,  and  had  come  into  general  une  by  the 
QiiddlG  of  the  sixteenth  century,  when  the  disease  wiis  well  known  and 
widely  spread  throughout  tho  country.  In  1503  Kellwayo  wrote  the 
first  English  work  on  the  eubject  (Creighton). 

The  London  Bills  of  Mortality,  fii'st  I'oinpilQd  in  IG29,  aflord  moi« 
precise  knowledge  of  ita  occiiirence,  in  London  at  any  mte.  From  that 
year  to  the  present  time  smallpox  hiis  been  ulniost  continuously  preeeiU. 
In  Scotland  it  was  recognised  tn  1610.  It  was  epidemic  in  Iceland 
during  ll.'41  and  1242,  uiid  re])cal<>dly  therenftc-r  ;  the  mo:*l  fatal  out- 
break being  t hut  of  1707,  wLon  IK.OOt),  out  of  a  popuJalion  of  SO.OOti, 
died.  It  prevailed  in  Sweden  during  the  fifteenth  century.  It  tirst 
apiMUired  in  the  westeni  heuii«|>here  in  1507,  when  whole  tribes  in  th« 
West  Indies  were  exterminated  by  iL  Shortly  after  the  discovery  of 
Amerioa  in  141)!*  it  was  introducod  theco,  and  its  mvngea  were  appalling. 
In  South  America  it  apixmred  in  1563  in  Hnixil. 

In  Great  Britain  during  pruvuccinatioii  times  small-pox  showed  n 
periodic  intensity  of  prevalence  every  three,  four,  or  five  years.  Since 
vacniiiittiuri  was  made  ciumpuUory  iu  1851,  it:t  fit-riodie  prevalence  has 
variod  wtiluly  in  diltereut  luwns  and  dihtrioLs,  but  no  iv^ly  wideepread 
epidemic  liau  «)ccuiTed  vxceict  that  of  1871. 

Iii  Liindon  Iheru  hiu  Lui-n  a  greater  incidence  of  small-pox  since  18M 
than  iu  any  other  town  in  the  kingdom.  For  instance,  from  ISfil  tn 
18Si)  Hmatl-pox  was  conlinuousSy  prL'sent. ;  and  there  Imvc  ln-on  moderate 
epidemic  miLhurslH  ev^rv  thrne  or  four  yoara.  But  from  188G  l«>  1892 
inclusive,  in  no  year  di^l  the  deaths  exceed  eleven  ;  in  1889  ihere  were 
uu  deaths  from  &miiil-|iox ;  in  ISSS,  !894,aud  169D  there  has  been  esume 
])njv;ilcnc(i  <jf  t.lin  disraite. 

Fipuiking  generally,  the  longer  duiution  of  the  inter-epidemic  period* 
oiuco  IS51  dujwniU  upon  a  variety  of  causes,  chief  of  which  ik  vaccinJi- 
tion  ;    hut  the   prompt  iBiilation  vA  i;ma1l-pux   ])aticula>  and,  in  Londim 
at  least,  the  removal  of  all  casus  to  hoKpitaU  several  miles  out  of  town,  ■ 
have  dtiiii)Lles«  l>een  InKtrnmenlal  in  limiting  the  spread  of  infectiun. 

Susceptibility. — Of  unvaceinatod  persona  verj*  few  arc  inausceptiWe 
to  the  iiifei-tion  of  small-pox ;  this  inftusceptihiUty  hae  lieori  variously 
cHLimat^ul  at  from  1  to  h  pur  emit.  Probably  it  ifi  not  niore  than  I  or  'I 
jver  cent ;  and  moKt  susceptible  persons  contract  it  on  first  exposure  to 
infection.  It  attacks  all  races,  but  the  negro  is  believed  to  bo  the  moet 
ciucuptiblc. 
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Stii&ll>pox  is  slightly  mora  i:uiiimuii  uiuutif;  moles  thun  feouUes,  aa  tiie 
ioUoving  ublo  shows : — 

TabLB  showing  Sex  and  Niiinlicrt!  uf  Sinnl]-]>ox  Patictita  at  Dtffnrenc 
Qttinqaeniiuuifl  up  to  29  yetkts  of  a^e  (AsyluiDB  Board  Reports, 
London). 


Jttm. 

Uatei. 

T*Viaiim. 

Undorfrrauv 

ftto   » 

7M 
I.Sll 

rn 

1,20U 
8,08» 
2,08/ 
1,550 
«41 
1.482 

10 10 11      „     . 

15t.>l»      „ 

V)U>U 

22  to  20      „ 

80  ninnnU                       ... 

ToUl 

I,flS9 
2,389 
■i.'JOtf 
1.SS7 
2,075 

u,s:i 

10.021 

At  all  AgM,  thoreforo,  except  in  the  quinfjuenniad  ten  to  fonrtcAn,  tho 
nmber  of  ottAcks  is  greater  absolutely  among  males  than  females ;  ami  if 
4m  trgad  he  had  to  the  fact  that  nft«r  the  tit^t  five  ytiLPt  of  life  the 
muuImt  of  feinnlea  liWn^  is  in  cxccsn  of  the  number  nf  m.t1eji,  llic  <lis- 
proportiao  becoming  greater  in  each  succeeding  qiunquenuiad,  the  greater 
iocHleiiee  of  miall  pox  in  malett  is  more  apparent. 

U  i*  nid  that  infants  are  not  so  auaccptible  to  small-pox  as  children 
ind  adalU,  but  this  is  doubtful.  Of  infants  subjected  to  infcctioji 
that  hnre  come  under  my  ol»crvnti<in,  I  have  seen  only  one  that  failed 
hi  contract  the  diwa«e,  and  that  wa.s  a  child  Itnni  at  the  full  time 
diuiag  the  convalescence  of  the  mother  from  an  attack  of  diBcrate  small- 
pax.  l*here  wa8  no  evidence  tliat  the  child  tuMl  hiu]  Mnmll-pfix  in  utcr'a 
It  was  insusceptible  nut  only  to  enuU-pox — so  far  as  11  munili's  residence 
m  a  wanl  full  of  small-pox  patients  without  contracting  the  disease  was 
niriilencc  of  iu  iuMbtceptibility- — but  aUo  to  vaccinia.  Infant*,  n*  a  rule, 
in  less  exposed  than  children  iiu<^i  adults  not  only  to  the  iuiectiou  u( 
I       niD'pox,  but  to  that  of  other  inft}ctimiA  diseases. 

■  Pnrgiwncy  and  childbirth  do  not  appear  to  increase  thu  suweptibility 
'^  h)  nutl'pox,  nor  do  persons  suflferiug  from  or  convalcacfiit  fi-om  other 
•cate.  iiifuctiouB  diseases  appear  to  be  more,  susceptible  to  small  pox  than 
tluMe  in  ordinary  hetdth.  On  the  eontnuv,  tliere  in  sonii-  reason  to 
I  IxlieTe  tliBt^  in  the  acute  stage  at  least,  ihey  are  less  susceptible  lo  it 
ft     thu  nre  healthy  persona. 

^L  In  countriM  where  wnall-pox  luid  l>eeii  widely  pi-evaluiit  for  genera- 
^P  Mm^  it  waa,  prior  to  tho  introduction  of  vacciiuition,  a  disease  mainly  of 
^^  oUrm,  as  are  scarlet  fever,  nieaslcs,  hooping-cough,  and  diphtheria 
■I  Ihf  prcMnt  day  ;  nearly  all  individuaU  eoritiiicted  it  in  iiifancy  or 
*iriy  childhood,  »nd  the  majority  of  the  survivora  were  thereby  prnti^teil 
*gUBtl  (t  for  life.  But  when  it  attacks  an  unvaccinated  popukti*.n  for 
tlic  first  time,  or  after  a  long  period  of  immumty,  all  ages  are  alTccted 
liilu. 
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StdaII'Pox  has  nt  ono  time  or  anotfaor  prevailed  in  evory  qoarter  of 
the  glclK;,  with  iho  excoption  iA  AiLitralin,  where,  although  introtluoed  on 
WTcral  occosiuDs  by  cmigniiite,  iU  spread  boa  boon  promptly  checked 
by  the  isolation  of  tlie  sivk. 

Climate  and  Season. — -Climato  ttpjxtArs  to  influence  it«  prevalence  in 
8ome  dt'^i'Dc,  thiis  being  grcatvriii  tropiiiul  couutncs  than  in  cold  ;  ui  warm 
climates  ita  prevalence  la  favoured  by  cold  und  r^tunlcd  liy  heat,  and 
in  tpopicil  coimlricR  the  rainy  season  in  said  to  check  the  di»ca*ie. 

The  eeiison  of  the  year  affects  \l*  prevalence,  but  not  in  a  veiy 
marked  degree.  In  tcmpomte  climntcs,  tit  all  event-s,  snmmcr  ia  the 
fleasoTi  of  least,  aii<l  spring,  autumn,  and  u-ijiter  the  st-asuiis  of  greatest 
pre  valency.  1  have  freipienlly  noticed  thut  in  outbrejiki!  i-unimeii- 
cing  in  andinin  there  has  been  a  sudden  drop  in  June  of  the  following 
year,  and  that  the  ]ei««eneii  incidence  prov^il'ud  during  the  summer 
months  It  ia  not  pi-obahle  that  this  drop  is  due  only  to  the  more  airy 
babitA  of  life  in  sinnmtrr. 

Contagiousness. — Iiuerhiui\o,  in  the  l>c};inninj^  nf  the  cighteeotfa 
century,  \vm  the  lir^t  ui  provo  thikt  iim.ili  pox  was  sprond  hy  conta^on 
exckLsive1y,althin]i;h  IIk  t'ont^iouN  n:itiiri-  hail  forn  lun<;  tinif  biiun  known. 
The  fact  of  the  iiruhiiiins  and  Chiiici^u  h:iving  pniclLMMi  ijiuculation 
rondLTs  it  probable  that  they  ivcogniaed  this  f eiitiu-e  of  thL^  diseuse.  The 
Aral's  weru  fuuiiliitr  with  it,  and  it  wa»  kiiuwu  in  England  »»  early  a«  the 
fourtiientli  teiitury.  The  coiitii^ion  may  be  either  direot  or  tmlirect,  and 
it  has  liLtely  Iweii  shown  that  the  virus  may  be  cjirn't^d  from  a  ainall-pox 
hcspitil,  by  the  iLir,  a  euiiBidoraUo  distance,  without  losing  its  infectivity. 
The  virus  entera  the  hunum  body  by  the  mucuus  meiuliruno  of  the  nose, 
mouth,  or  respiratory  tract ;  some  hflieve  also  by  the  mucous  membrane 
of  the  stomach.  One  obwinur  in  this  country  (Binlwood)  Urlimua  it  t« 
be  3-eceived  through  the  skin.  It  may  I>c  coramuniciited  from  th(^  sick 
to  the  liejilthj-  by — {a)  i'emona  sull'i^ring  from  smalt-|»iix  ;  (\i)  BtHlieo  of 
persona  who  have  ilied  of  ^malt-pox ;  (>)  Infcclcil  iirlicleH ;  (ti)  lleiilthy 
third  p(>rson:i ;  (r)  Ry  the  air  to  persona  living  at  some  distance  (aerial 
infection);  (/)  Inocutatioa 

(a)  Small-pox  piiUt^nts  arc  capahle  of  communicating  infection  to  ntbnrs, 
perhjip4  ebirin,[4  the  titage  of  incul>ation,  ciirtainly  during  the  initial  Kbign, 
and  right  through  the  disease  till  not  a  truce  is  left  on  the  skin  of  desiccatml 
pustules  or  smlis,  or  of  thn  inubspiiuent  dofiquamation.  But  the  infliction 
ia  mach  more  virulent  at  certain  stages  nf  the  disciifle  than  in  other*;  it 
is  most  virulent  iluring  ve^iculation,  pustulation,  and  scabbing,  less  bo 
during  the  initial  stage  and  the  first  aufl  second  dayx  of  raiih,  and  ]e.ast  of 
all  during  the  incubation  stngo.  The  distance  at  which  a  single  patient 
may  communirate  infection  to  a  liivilthy  person  viirins  from  the  closeal 
contact  to  a  fi>w  yarrls,  much  de|wn(ling  upon  the  ventilation  of  the 
apartment.  As  a  nile  a  susceptiMc  jwrsou  will  be  infected  merely  by 
HUterinp  the  mom  or  wanl  occupied  by  the  [latient.  The  severity  of  an 
attack  of  Am.illpox  appears  to  ho  determined  more  hy  the  porsonnt  sttscep- 
tibility  of  the  recipient  of  the  contitgion  than  by  the  severity  of  the 
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•lic«aMj  in  the  penoo  imparting  iu  Evun  tlto  uiildiwt  fonn  of  ttiiMlitint 
Maall-pox  in  one  person  may  t-aiuw  pure  ha*murrbi)gic  mtall-p<ix  in  anutlier, 
and  nw  rmtL 

<i)  The  iMxUes  of  the  smallpox  dead  nro  i-npnliln  of  cnmmunicnting 
mfoction,  liot  probahly  only  to  tinwr  who  handle  thoni. 

ie)  lofectni  ariJclc»  eucli  »e  liitl'lin^,  vrt-ariiif:  npjiiirt!!,  litiokn,  tnvB, 
floina.  furiiimrp,  raj^s,  or  ■nythin';  huiKllcd  by  ixitiunta,  are  cap»lilo  of 
cammtmicating  infection.  Infoi-tcd  mgs  huvo  fret|uuntly  giv«n  rise  to 
oatbrcaJcs  of  enul]  pnx. 

(i/)  Healthy  third  peraoxu  in  attcnd&iioe  on  patients  nmy  conimunicatu 
infection  to  othm,  vithcr  by  ravan*  of  thoir  tlothinj;  ur  Ky  thu  hair  which 
raadily  rviiLinii  ibL>  jwniclvn  of  dritnl  Niiudt  ])nx  nmLLui'  which  jN'roieato  iho 
•ir  of  an  inf««l«d  room. 

(«)  It  nwiy  be  conveywl  directly  by  tho  utniusphere  fi'Om  a  itnifill-pox 

hnspital  to  persons  living  at  aome  distance.      How  far  is  a  point  on  which 

■'  'n-  \%  great  ditferenoe  of  opinion.      >Ir.  Power,  in  Iiib  investigations  at 

Kulhuni  8uiiill-pux  flospitui,  Bhuwod  thul  the  incideiiui'  iif  i^nmil-pux 

■     -xsct  roIuUon  Ut  propiiii|uity  to  tho  hoapiial.     Tha  imidwico 

"'  houses  within  the  s|>eci.-il  area  (h  radius  of  a  mile  fmm  iho 

l>ital)  wa«  as  follows: — On  tf>tal  artra,  6'3T.     Un   stiutll    circle  (nno 

(lurtar  mile),  17'85.     On  first  ring  (qiiartar  to  half  mile),  y-25.     On 

■cund  ring  (half  to  thrra-ijujirter  mile),  6'l<!.     On    third   rin^  (thrce- 

i|BMt«r  lo  unt!  mile),  Thl.     I'he  inflnnnre  was  ^TeateKt  when  julmiskioiis 

lahotpital  were  la>piinin>;  to  increa^'.     The  (-onifjariAon   held  ^oorl  'n-ith 

ngud  to  Buccesaive  epidemics,  and  he  did  not  re;^ard  tli(^  hoHjijlal  adminiii- 

ntioa  as  responsiblet       l>r.    Hurry  showed  ihiit  n  similar  iueidence  of 

«all-pox  around  the  hospital  prevailed  at  Sheftield  during  the  epidemic 

of  |)$87-ldS8;  and  Rontirmatory  evitlenee  of  u  like  c^haracter  has  been 

thainad  from  other  localitiea.     It  is  now  pn^tty  j^enetally  admitted  that 

Mr.  Pou'er's  conclusions  hold  good  as  reg»nl-H  Hni»ll-|Kix  hospit^ds,  but  Dr. 

T  I).  Saviii,  in  a  report  on  a  t;mall-pox  outbreak  at  Wariiu^tun  in  L^'J2- 

IM3,  came  to  the  conclusion  that  thft  ditfufiion  of  small-pox  by  aerial 

oiniala  {Itxrni   the   hiMpital}   niw   aoC  4Ut  appreciable   factor   iit    the 

Warrington  epidrmic. 

(/)  Inoculation  is  not  practj«ed  in  civilised  countries ;  it  \*  illegiLl,  and 
hu  only  a  hi.storical  interest. 

Incubation  Period. — When  a  person  receives  tho  specifir  infection  of 
tnull  pix  ihi^ra  is  in  most  ca-seft  a  delinite  interval  between  that  tnin''  and 
tlwonaetof  the  earliest  e^'mpttirae,  during  whivh  no  apparent  deviation  from 
Mraa]  health  is  noted,  'ITiis  int«r>'al  varies  in  ditlorentindividnals  ;  in  a 
fss* exceptional  cases  symptoms  of  malaise  oeuur  from  the  dale  of  reception 
•A  infection.  U  \-aries  ))etwe«n  vxtrcmes  of  five  days  and  twenty  or  more  : 
wiJIy  it  is  twelve  day.i,  but  not  infrequently  Umi,  elmvii,  thirteen,  or 
■o^tilBeB  niiM.  Curschmtinn  reconis  a  ciu<e  in  which  it  was  only 
*"*;  I  bsTe  »o«n  tt  as  short,  as  seven  ;  and  Armstrong  {hmi-rt,  vol.  i. 
If^Sfi.  p  716)  has  given  partioulat«  of  a  case  in  which  it  appeared  to 
•telwtnly-one  days.     Some  foreign  olisorvers  hove  noted  it  t4»  he  twenty. 


twenty-lw-u,  and    tMcnly-Lhree  days,  but   stich    leiigtlien«(]  incutMtion 
porii^a,  118  well  as  the  cxiramely  &hort,  aro  very  cxcoptiniuil. 

Initial  Symptoms. — Th«  onftft  a*  h  rule  i»  sMildi-ii,  and  the  eariy 

or  iuitiiU  Bymptuuis  iirc  usually  distiiiulivu  oi  tbu  Uibcofia  Tbu  moei 
consunt  symiitom  ia  hoaduchc, — frontid,  occipilAl,  or  over  tho  entire' 
hei&d,  but  intMt  comuionly  fruiilaL  It  Ik  often  iritc'iisi?,  in  niAiiy  omw 
throbbing,  in  othnDi  luncirmtiiig  in  tbatuvtur ;  it  is  nggravnttid  by  uiuvc- 
monts.  BfVL'kiiirhti  is  the  next  most  coiuttiint  symptom,  utid  is,  of  all  the 
triitiul  syiuptuinri  <jf  ttumll-pux,  i\m  must  vbaruct^ristic ;  bcuduchv  betng 
frotjuoutly  nift  witb  in  tbu  early  Btagcs  of  titber  acntu  iiifociious 
di»eascx,  The  bovkAchc  is  lurobiir  And  aacral,  and  is  \isaa\)y  severe,  in 
raaoy  va»v»  excruciutlcigly  w>;  ihu  puiti  may  extend  from  tbu  »»cruin 
down  tbo  thighs  uiid  legs.  Both  biuuliu.-ho  and  backiu^bo  U^i  till  the 
eruption  conies  out,  or  for  some  little  timo  after.  Kigors,  sctvcro  or  sUglil, 
are  oflen  present  witb  thti  otber  initial  vympumis.  Kpigaatnc  |iain  iLCcom- 
|ianied  by  vomiting  ia  aIso  nn  early  ami,  especially  in  children,  a  %*crjr 
usual  >fym|)tm».  The  vomiting  aiid  retelling  are  HometimoH  uxcessivc,  the 
patiunt  being  unublu  Ut  tet;iin  uven  tbu  Buialle^t  quantity  of  iiourisJi- 
ment.  Anorexia  and  thirst  are  pre»nt  in  ovory  castr.  The  fauce«  do 
not  at  n  rule  present  any  HbtKHmal  Hppi.tarance  in  tlie  initial  stage;  the 
tonsiU  may  be  enUrgod,  and  in  ba'murrliagic  casus  jiuqilu  bsemorrhafj^es 
may  be  nwtieed  on  the  soft  |mUte.  [  hiive  not  setii  diphtbcria  present. 
Thu  bruath  is  ufiuti  fcutid  and  the  turiguu  cuuted  with  a  white  or  dirty 
white  fur ;  the  skin  is  usually  hut,  dry  at  first,  bnt  aftcrwiirfla  mnist  or  even 
ftwoaly.  Pallor  ia  often  marked,  and  may  be  accompanicwi  by  coldtie»  of 
the  bxlrtimitius ;  but  in  many  casve  there  is  fiutibing  of  the  bead  and 
face,  aceomiianieil  by  viHiEiln  pnWLiim  of  tbu  carotids.  Consti{)atioil 
oceui-s  in  nearly  all  oJweti.  In  childrtjn  drowHineaii  ts  oftt»n  present,  aod 
B<tm(itim<K4  tnnmird  and  Lwitehings  acc<>m|uitiied  by  grinding  »f  the  t«eth 
during  sleep.  The  drowsincsa  may  pass  into  coma  which  may  bo  pre- 
ceded by  conviUsioixa.  In  adulta  coma  is  rare.  Delirium  ia  sometimea 
present  on  itie  second  nr  thinl  day,  and  is  oeeasioiially  marked ;  but  it 
usually  only  alight  Moat  patients  are  sloepless  and  restless.  Vertigo 
is  by  nij  maans  rare.  I'arajilegia  has  been  noticed,  and  alsQ  retention 
«f  nririi;.  PmsMation  often  accom]tatiies  the  other  sympt^mis,  and 
the  patient  usually  takea  to  bwl  or  sits  over  the  fire.  In  feniaU's  at 
or  ubuve  the  age  of  puberty  menstnmtinn  often  occurs  befoie  the  usujJ 
mcnstnial  iieritKl ;  in  many  c^isea  more  than  tbo  usual  qiutntity  of  blood 
is  lost,  and  in  h.<emurrbagic  cases  the  amount  may  bi!  large  or  even  M 
exccasive.  The  urine  is  diminished  in  quantit}-,  it«  npecifie  gmvity  ig  f 
increased,  and  it  nsually  contains  urates  in  abundance  ;  alljumin  may  W 
present,  but  rarely  in  large  qiuutity.  There  may  l»e  blood  in  the  urine, 
but  this  (iccura  infrecpiently.  and  raoHtly  in  cases  tliat  afterwartls  prove  to 
he  h£pmnrrhagic.  The  temperature,  except  in  some  ha^mon'hagic  ca«es,  ia 
high  from  the  omeb  of  the  iuitiid  s^nnptoms.  At  first  it  is  100°  to. 
101"  l\,  and  may  nvich  ]0-l^  K  tin  the  firtit  day;  on  thii  aefcind  day  it 
may  be  m  high  as  lOo"  or  107°  F,     It  nemaina  raised,  witb  very  sUidit 
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ling  nsDUKioiu^  until  the  enipti 


out.     The  ptilne  is  rapirl, 


more  in  adult*,  ami  in  children   150  or  more.     In 

n»o«t  cues  ic  15  full,  fairly  etroiij;,  and  rugiilar ;  but  in  cium«  lurciitnpnnied 

^K  much  deprcBsion  it  is  weak  imd  mpid.      tii  putc  ha?imorr]iagio  cjwm 

Pk  tM  Mift,  compressible,  and  sonietinios  dicmlic ;    etiich  jiatients  not  in- 

frv^uvntly  experience  a  aaoMtion  of  cardiac  mul  rvM|)irut«rj'  oppn-sfiinn. 

The  rM{nniLion  is  quick  and  short,  mid  when  coma  it«  present  it  mity  to 

■lerttjmus.     There  is  no  perceptible  enlRrgement  of  Uvcr  and  spleen,  nor 

^k^emoes  on  pressure  over  those  orgiui^. 

^V^The  initial  ftymptoms  (Wfulache,  liaekAchc^,  and  pyrexia)  last  till 
tM  ent|>tioo  be^iin  lo  appear,  in  ntuny  caHes  until  it  is  fully  out : 
_aBd  UiL'y  often  subeido  u  suddenly  bh  they  ap|)rHi'i!cl.  Thi-  upiguatrif; 
lin  wad  vomiting  are  usually  most  marked  early  in  the  imlml  staj;c  ; 
it  «omeuin«!S  espwially  in  hwrnurrhagiv  cases,  vomiliug  muy  last 
itit  the  termination  of  the  difleaae.  The  average  duTnii<m  of  tho 
rittsl  stag**  ia  twn  days,  hut  it  may  not  be  more  than  one,  or  it  may  be 
or  mom.  In  kouiii  cawis  tlio  initial  eymjitumti  are  graihial  in 
et,  mild  in  character,  and  may  he  of  short  duration  ;  in  such  coses 
Uw  attack  usually  proves  miltl.  hut  thi;  converse  doea  not  hold  good : 
ftticnis  whoaut  sym|jtonis  in  the  initial  stage  arc  exc«odiii^ly  i^cven;,  or 
who  are  convulswl  or  comatoap,  may.  pass  through  mild  attacks,  hut  moat 
t«MS  of  severe  small-pox  are  iixhert-d  in  by  sovfte  initial  eymptLnns. 

Initial  Rashes. — Alonj;  with  the  initial  sympl^tniM  just  enumerated  a 
uria  of  eriiptiMiis  may  appear  on  the  skin,  which,  fn'im  their  occurrence 
JB  th«  initial  stage  •>[  the  disease,  arc  known  as  initial  rashes.  These  may 
h  diviiled  into  two  great  groups — (1)  the'  Erythematous,  and  (2)  the 
K*morr)uigi& 

1.  EtyUtarnitius  liashvi.  —  Thtwe  may  he  either  [n)  general  or  (/>)  partial 
ii  distiibution. 

I'j)  Gfiural  ErythtmnK-  These  are  imually  scarlatiniform  or  morbilU- 

furm  in  appearance.      In  many  cases  they  do  not  cover  the  entire  surface 

d  (he   skin,    limited   arras  being  free    from    cniption.      They  uMially 

L    TOTur  tbo  trunk,  limbs,  and,  to  a  less  extent,  the  face  and  neck.     They 

B   my  appear  on  the  iiret  day  of  illni'Bs,  more  generally  on  the  second, 

H  MoMimen  on  the  third,  fourth,  or  even  fifth  day.     They  persist  for  a 

B  wiud  varying  from    two   to  tive  daye^  disappearing  in  some  instances 

^   man  the  chjiraftrrislic  eniption  of   small-pox  ftp|iears,    in  other  caaes 

dnnltaDf'Ou.'ily  with  'Hs.  appearance,  and  in  others  not  until  one,  two,  or 

three  dayi  after  the  smiill-pox  eniption  is  nut,      They  reach  their  height 

nifnnn  twenty-four  to  forty-eight  hours,  and  often  rlinappejir  cnmpletely 

ivclve  hours  thereafter,  and  leave  no  at&in.      In  other  cases  they  dis- 

•Ifeir  nore  alowly. 

The  scarlatiniform  orvthema  reaembVa  the  eruption  of  scarlet  fever, 
W  it  ii  usually  less  punctate  and  not  of  so  bright  a  scarlet  colour; 
in  the  groins  and  flexor  surfaces  of  joinCa  If  often  of  a  deeper  tint 
tfcui  elsewhere.  It  is  not  raiced  ;  it  di.'»appcar»  on  pressure,  and  is  not 
uvompanied  by  faucial  inflammation  or  enlargement  of  the  cervical  or 
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Buhmaxillary  pUnda.  But  OMasionalty  an  int*moly  vivid  nwh  in  seen, 
which  appears  »t)m«timu»!  on  tlw  find,  wore  (i-wjuericly  on  the  ««wtd 
(lay  of  illnesit,  covers  tho  entire  stirfacc  of  vho  skin,  and  i*  of  a  uniform 
l)rilli»iit.  rvii  colwiir,  cluscly  rt-sembliiijf  ihe  bhwh  of  erynipclaL*.  ThU  lu* 
Iwen  culled  l>y  sumu  an  urysipt-laDiid  iiiiliat  rafih.  It  di^appeon  on 
preaaiirc,  is  oft«n  this  ;[ircciir«or  of  grave  hreinorrhagic  sympUims,  and  Luu 
a  rurviiij^  [H<ri<}d ;  in  luvmorrhji^pc  tuwns  it  Tnay  lu^l  lIH  death;  in  olhw 
oaaoi  mail  Uic  second  or  third  day  ufter  the  uppoamncu  of  the  char 
BOt«rirtio  cnipdim  of  amaJI-pox,  whi^^n  it  fadoa  gradually  and  loftrei  iw 
disco loruttuu  of  thu  Kkiti. 

Thii  morhillifonn  (Tythcmti  is  of  iho  pink  colour  of  moaslca,  is  very 
slightiy,  if  Ht  all,  raiawl,  disappcjim  on  pressure,  and  ahowa  in  ports  ihf 
vrescunliu  up]ie;i,n«ni.*u  uftvn  noticL>d  in  mooelus.  It  usiutUy  reaches  itc 
hci>;ht  within  twenty-four  houra  of  its  first  u[i]«»raiicp,  and  fwles  quicklv 
cither  just  l«(?fore  tho  charnctvrislio  cniption  of  umall-pox  appears,  or  soon 
afttir,  k-Jivirig  no  Ktuiu.  Thn  iru)rnla>  ii.tv  from  thr  linst  lar^nr  than  the 
Tnirmtc  niacnlm  of  tho  early  stfi^c  of  imea»tp.i  eruption.  Thu  rash  spreads 
over  thu  u-ho]»  lK>dy  more  quickly  th;tn  that  of  mwisles,  and  in  the  greal 
inajiinty  of  instjuires  is  not  pre(!edi>il  or  tu'comjiuniiHl  hy  mtarrh,  sniHiKing;  or 
cough ;  not  iiifrixjuentfy,  however,  theru  is  crmsideniblo  suffiiaicn  of  th«  oycs. 

(i)  Parttid  KriilluriMs. — These  are  usuuily  scarlaliniform  or  nior)iilli- 
foi-m  in  iipptiiinince,  and  aflcct  tlie  flexor  or  nxtcrwor  surfaces  of  joints 
and  ditrnnwrihed  areas  of  othi-r  jmrta  of  the  skin.  If  limittyl  t« 
flexor  surf;ices  tticy  are  distrilmtcd  on  the  lower  part  uf  the  abdomen,  the 
inn«r  siirfiu^ej)  of  tlie  thif^hB,  and  the  flexor  surfaces  of  iliii  joiiiui  of  the 
extroniitiiw,  |mlms  of  lmnd»r  «nd  iuHtcps  of  foeL  In  i>lh<^r  casem  they  aw 
limited  ly  lloxor  Burfacea  of  litnbs,  or  to  thfl  inguinal  region,  armpits, 
sidrH  (if  trniiU,  and  Inmhar  re^'iim.  In  others  they  aro  only  seen  on  the 
cxtenwr  suT-f/iees  of  the  extremiiie-t ;  wliere  they  are  limited  to  the  l>ack  of 
tho  haiKU,  thfl  wriats,  nr  abovi3  the  wristii.  i\\p  elliinvp,  I{nei3a,  and  donium  of 
font,  and  tho  extensor  Rnrfaro  of  the  j^roat  toe,  histween  its  inner  horder 
»xid  tho  tendnn  of  the  extencor  longna  hallucis.  They  appear  from  the 
iirst  to  the  fourth  day  of  thi;  disiease,  and,  if  niorhilliform,  are  very  sli^'htjy 
if  at  all  raised  aliovp  the  surface  of  the  snrrnmidinji;  skin  ;  they  fade  some- 
tiracs  before  the  enipti<m  of  small-fKix  appears,  nrni-e  frequently  shortly 
after;  but  if  they  appi^ar  aimnltJinnoiisly  with  tho  rhanieteristic  ftniption 
of  Rmall-fKix  they  do  not  fade  niitit  after  tho  I.-ip»e  of  from  two  to  four 
days.  They  disappear  on  preMuro  and  no  staining  residts.  The  partial 
erythemas  appeiir  to  vary  a  good  deal  in  character  and  distrilintion  in 
diti'ei-ent  ontbrf;ik.t  ;   but  they  are  invariably  f<'llnwed  l»y  mild  attacks. 

2.  liii:mi»:h:i:i..  !:■<-':■  :  ^These  are  of  two  kinds — (1)  Petechial,  (2) 
I*otcch!o-etytli'iiii:iiii--  '  hey  appear  on  the  first,  second,  or  third  day 
of  illness,  arc  not  attended  by  it«hing,  but  sometimes  by  a  sciutalion  of 
heat  in  tho  skin  of  thu  affected  part,  are  not  raisod,  and  usually  precede, 
hiit  sometimes  appear  siranltaneously  with  the  characteristiii  eruption  of 
emall-pox. 

(I)  Petechial  Hashes. — These  arc  most  frequently  observed  on  the  lower 
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ahclomiiuil  Mnl  ingiihial  region* — on  an  irrvfoilarly  shaped  triaugulitr  area, 
j^the  liaM  of  which  is  formixl  by  an  imaginary  harizonUil  Una  (tcrosa  the 
jmen,  sometimeii  at,  domctiroM  ahijve,  sdnivtiimw  below  (hu  umbilicus, 
tile  Hp>>x  iK'ing  in  mid-line  Wtween  the  lliijj;he  fuui*  to  ti  w  inches  l>i-I<iu'  the 
pul>e«.  Tlif  ai(I<»i  of  the  triangle  nin  outwania  and  upwanU  frmn  it« 
ap«X.  [larallol  to  and  three  or  innv  invhess  liclow  F<nip»it'»  li^'jiim-nt,  to 
tbo  grt-ai  irochiuitfr,  and  thence  npwaixls  to  mei't  the  \ia»v  linv.  I'hifs  is 
by  for  the  nioBl  frequent  nitc;  but  m  Bomo  coses  the  rai^li  extends  on 
the  lumlmr'  iv^on,  and,  in  a  nittre  8oitt«r(.vl  fnim,  nj)  tbo  sldcit  uf 
the  dioet ;  eomrtiniea  it  is  present  in  the  oxillas  sometimog  nn  thu 
neck,  ami  on  the  rheet  under  the  clnvieles ;  in  others  on  the  flexor 
turfaces  of  the  juintit.  The  ra»he«  vary  in  culour  with  tb«  vaiyiuy  pra- 
portionf)  of  the  different  petechiip  present,  which  are  of  two  coh'Ui-e, 
hrigfat  brick  red  and  dark  pur]>lc.  The  bright  rod  pctochiiw  are  small, 
rouml  or  irreguhir  in  outline,  vary  in  diuiuuivr  from  a  point  to  u  line,  arc 
rather  deeper  in  colour  at  the  centre*  tlmn  at  the  edges,  and  fade  glightly, 
hot  ijo  nut  dij«ij)pfar  oii  pri'jwuro.  Thw  pnrpk-  pelo<:biie  ttbowj  if  won 
whoa  making  their  appearance,  as  minute  pui-ple  dotti  which  epeedily 
inerawc  in  size  till  they  are  one  to  two  lines  acro«»,  and  htq  round  or 
int^ular  in  outline  with  ill-defiri(.tl  margins,  Tlie  two  kinds  of  ]wtccIiiR> 
oro  asually  present  together,  ini|>ai-tirig  to  the  utt'ectcd  area  a  purple 
Ime  tinged  with  red.  As  the  rash  increases  thfl  purpio  tint  be- 
Gomn  deeper,  and  tlie  rvd  pttt^-'chiu.-  begin  to  iadv.  If  the  purple 
pelediuo  bo  very  thickly  set  iit  liiHt,  they  coaleHCo  lUid  form  large 
mwa  of  a  deep  purple  hue.  In  the  Abdrimino-cmrikl  triangle  nbove- 
■ealioued  the  purple  petechiiv  are  usually  inusl  abiuidiiut  iilong  and 
jiftl  above  and  Ik^Iow  Pou]wirl'i(  liganiontj  wIktc  they  iu)])arL  to  tlie 
•Idn  a  deup  purple,  almuet  black  t'oluur ;  wliilu  the  itkiTL  towitrdd  tbo 
mai^na  of  tliu  triangular  Kjiseu  ruuiains  of  u  mixed  piuplu  and  vlhI  hue. 

In  some  cases  the  bright  red  petcehiro  only  are  present,  and  may 
0o»er  the  akin  of  the  aUloraen  and  lower  part  of  chest,  the  llnnks  imd 
himbor  rrgioii,  or  tliey  m»y  be  limited  to  the  groiua  unci  flexor  surfaces 
of  the  joints  of  the  cxtromitica.  If  extremely  nbun<liint  in  these 
eitutitioas  they  impart  to  thu  skin  the  appearance  of  being  covered 
"b^  a  punrtato  auarlct  nifih ;  but  on  preBKun^  their  juileeliiul  chamcter 
bapparont  by  the  fact  that  while  fading  slightly  they  do  not  di-stippear. 
[d  other  instances  the  purple  peU'chise  cnly  are  present,  and,  .w  a  rule, 
(rrapliona  c«imp«B4'«l  of  these  are  lens  widely  distributed  ihan  thonu  com- 
po«e<l  excliwively  of  the  bright  red  petechia'. 

There  is  another  form  of  initial  rash,  not  very  often  met  with,  that  is 
indisringuishabic  both  in  diatribution  and  Jn  appciiflncc  from  oi-dinarj* 
purpitra,  and  therefore  may  I»e  named  "purpuric  initi:il '"  to  distingixish 
it  from  tho  "jK'twhial  initiid."  It  conaistB  of  liit-ulai' ]mii;urie  spots  two 
to  foiir  lines  in  diameter,  of  tho  colour  of  ink  or  of  tho  deepest  violet, 
with  well-defined  margins  and  regular  in  outline.  This  eniption  doc.« 
BOl  ahoir  a  preference  for  thn  ftnxor  or  extiinsur  surfaces  or  the  abdomino- 
cmnJ  triangle,  but  is  distributed  irregularly  over  tho  trunk  and  limha, 
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and  ia  unaceompmied  by  any  other  initial  rasK.  It  occurs  usually  in 
chiliiruti,  iuvariiibly  procedwii  th«  chitrnt'toriBlic  tTuplitm  of  stuall-jKix,  isDot 
accompftnicd  by  hipmorrhago  from  iho  nmcoiis  Burfaoos  or  olaowberc, 
and  the  spots  are  limilcd  in  mimWr. 

(2)  Pcteefuther^iemat9us  ]{ajsft^s.-^Thim^  are  fnmiivl.  a»  ihn  name  im- 
plios,  by  a  comhination  of  petechial  ami  crythpnmtoiis  cniptioni*.  The 
erj'thcma  m:ty  Un  gfnuriil,  but  is  mt>ie  often  partial,  and  frequently 
limitiKl  to  tbu  ul}d(imino-LTuniI  tiiiiii^lu,  siilc»  of  trunk,  himUir  rrgion. 
axillffl,  nock,  and  flfxur  sui-fac^a  of  limlM.  It  usually  cofCM  a  larger 
arm  than  the  jK-Lt'chiul  portion  uf  the  nieh. 

Whtm  jit  itfi  hL'i;^ht  thfi  putrthio-crythnmatona  raah,  if  situated  in 
the  alwjomino- crural  triangl«\  prftscnta  a  red,  nomctimcji  a  deep  red 
colour  ut  the  borders,  deupuiiing  in  colour  towardu  the  more  central 
pnrtionsj  wbcro  it  ofti>ii  ui^uimis  a  dwp  piirpl*-,  almcMl  hlark  colour. 
The  p«t<;chi;o  arc  usually  much  more  closely  set  at  the  central  portion* 
Umn  Ht  thf>  lionlors.  The  :^kiii  is  in  mciHt  caHiiit  emoolh,  iivil  in  some  it  Is 
faintly  raised  and  rough,  owing  to  tbo  apprjiranrri  of  a  fpw  minuto  Teajclea, 
Shoidd  th(3  patient  recover,  the  erythema  dieappears  in  a  few  days,  but 
the  petediifB,  HspKcially  the  jnirple  ones,  ffulo  elovfly,  leaving  a  browniik 
dtacnloration  wrUch,  gradually  changing  to  yellow,  ultimately  diu^pew* 
completely. 

Tho  petwhial  and  petcchio-^rythcmatoue  ra.'^hea  reach  tbpir  full  d*- 
velopmfint  in  about  two  or  three  daya,  are  URually  not  raided  ami  do  not 
iteh.  If  they  are  accomiianii-d  by  hn^matemesis,  hajmoptysis,  hsemorrhogci 
from  the  mucous  surfac'ca  and  kidnpyB,  and  in  women  by  metrorrhapa, 
they  alinoitt  invariably  foreahadnw  hiemorrha^c  Hmall-jx)X.  The  lighter 
the  folour  of  the  petechial  portion  of  the  eruption  the  greater  is  the 
probnbilicy  of  tbi-  atuuk  ending  in  room-ery,  and  conversely. 

The  Eruption. — The  characteristic  eruption  of  small-pox  appears,  as  a 
nilc.  forty  eifjbt  hours  after  the  onset  of  the  initial  syraptoma  :  but  there  arc 
many  exci^ptionA  to  thi^  riilp.  Tn  some  casna  a  Aotitai-y  papule  appears  on 
the  face,  hand,  or  elsewhere  on  the  first  day  of  illness,  and  is  not  folloircd 
by  othei-s  until  the  u.iual  lime.  In  other  csaws*  numerous  papules  appear 
■Ml  the  second  day  fnllowed  by  an  abundant  eniption  on  the  third  day,  and 
Dccasionnlly  the  cniptton  docs  not  appear  until  the  fourth  day  of  iUnoes. 
Tho  earli<:'st  papules  are  n.sually  found  on  the  face,  arms,  and  Imck  of  wrista 
and  han<is,  and  are  soon  succeedpd  by  othei-a  on  the  lower  extremities 
and  on  the  trunk.  In  a  number  of  cases  they  appear  on  all  parts  of  tho 
skin  simultaneously :  in  others  first  on  tho  inner  surfaces  of  the  thighs, 
or  on  the  nates.  Simultaneously  with  its  appearance  on  the  skin,  the 
eruption  appears  on  the  buccal  mucous  membrane,  the  tongue,  luinl 
and  soft  jwlato,  fauces  and  pharynx;  aUo  on  the  viilva,  sometimes  on 
the  vagina,  and  on  tho  lower  part  of  tho  rcctiun.  The  eruption  doee 
not  extend  down  tho  icsophagii^  but  is  often  present  in  the  larynx, 
and  occsaionally  in  tho  trachea  as  far  as  the  bifurcation  or  a  Uttle  lower. 
Sometimes  a  vesicle  forma  on  the  conjunctiva,  but  never  on  the  coraea. 

The  eruption  is  not  distributed  uniformly  ;  as  a  rule  it  is  moat  abun- 
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dull  on  the  face,  8calp)  cxtrcmitiiie  ami  hock.  whiUt  the  skiu  ou  the  front 
ul  the  cfantt  is  lass  Hf\'ixUfl,  and  the  Mkiu  of  the  alxKmien  lojutt,  Geiivraltjr 
cpe»kiii{!;,  il  U  Ires  HlmuiIatiL  on  the  itoxor  surfacix  uf  vlbowB  and  knue«,  and 
Id  judlin?  and  groin*,  ihaii  on  tbe  fxtoriBor  surfaceB.  Whcro  petechial  or 
|i«tecliioK*r}'tbeinatoii«  ra«hf«  «]j]M-4ir,  thcrv  is  lutually  littUs  if  any,  char- 
acteristic aiaall-pox  cruplion.  In  natuml  siimll-pux  it  \iiiim  iti  amtputit  from 
a  few  hundred  reaiclea  tu  tliunAands  ;  and  if  it  be  discrete  the  vi^Kicles  may 
•omatimos  be  noted  in  grotj[»  of  tw'o«,  throes,  and  fives.  In  caiMM<  mixlified 
bj  vacdnatiou  thti  whole  uf  the  eruption,  in  itn<st  instances,  is  out 
within  twelve  hour»  from  the  appcAranee  of  the  fii^t  ptipnlo ;  hut  in 
natural  Braall-p«jx,  wpocially  in  ooiifluunt  aum,  the  papulw*  contimie  to 
appear  nntil  the  thinl  day  i^  the  ci-uption.  It  may  frcHjuciicly  lie  noted 
that  th«  eruption  is  more  eopioiu  ou  areas  of  skin  HulijecteiJ  to  special 
preasure  tliau  cUcwhcrB  ;  for  instance,  round  the  waist  in  women,  on  the 
■kin  of  the  leg  under  the  giu-l*r,  on  the  nhoultlers  of  men  under  the 
hncea,  and  also  on  areuB  whfrv  a  I'X-ul  irrilAut  \\a*  been  upplii"*!  Itefore 
the  appewsnce  uf  the  eruption,  ruiind  variciHto  Kores,  ete. 

l"p   to  the  ftppcaranco  of  the  charact^rialic  eruption  tlic  coni-ee  of 

Uio  diaeaM  awl   the  symptomH  are  ulike  in  imtiiral   smallpox,  and   in 

naall-pox  mixliliod  by  vaeciiiiilion  ;  but  al  this  Ktage  eo  wide  a  divergence 

in  th«  coUTM  of  the  natural  and  of  the  modified  diseases  bcgtnfl,  that 

it  is  disinblti   that  the  K^mplums   uf  each  elii^ii   i<b<nilii   Ite   descrihed 

n|Aral4<ly.      1  shall  thereforo  r(n-i(.-w  in  druiil  ihn  coune  of  the  eniption 

and  the  aymptoma  that  are  typiral  of  natural  smHll-|Kix,  iind  tliereafCer 

dcRribc  the  courne  of  modified  smallpox,  reserving  ihe  VHi-ictii'H  of  Hniidl- 

pnx — (I)  iimallpox  without  oniption,  (2)  discrete,  (3)  conHucnt,  and  (4) 

bnnorrhagic — for  later  description. 

Nj^TURAL  SualL-POX. — The  eruption  of  natural  smnll-pox  conaistd 
•t  first  of  minute  bright  red  macules  which  diwippear  on  prewure,  and  are 
lotbar  hard  nor  raised.  In  the  course  of  a  few  hours  they  increase  in 
us,  and  are  distinctly  hard,  red,  and  raixed.  The  macule  hu8  now  become 
•  pspule,  and  the  stages  of  its  growth  from  a  {mpule  to  a  vesicle,  from 
vesicle  to  pustule,  and  its  desitriation,  art!  as  follows: — In  the  course  of 
Ktnty-four  hours  the  pajuile  ha.^  xwelled  viitiljly,  and  shows  at  its  npcx 
i  rastl  vcniole  commencing  to  form,  -which  gi-ows  slowly  Iml  steadily. 
Uiy  by  day  it  widens  at  its  peripherj.*,  at  the  siinic  titnt-  frllinf;  out  with 
Wnin.  till  at  the  fifth  <lHy  of  eruption  it  has  allaiiu^d  the  limit  of  its 
pwth.  It  is  surrounded  by  a  thin  red  Iitiq  or  areola  from  its  cojumence- 
BxnL  A  fuU-siw?*!  vesicle  is  alwut  onc-fiflh  of  an  inch  arrows,  circular, 
■ell  humnI  afii>v(>  the  level  of  the  skin,  liunBluccnt,  of  tho  colour  of  dull 
poirl,  with  rounded  iMirtK-r,  in  many  cases  showing  a  centnd  depreysion, 
»d  ita  luoe  encircled  by  a  nam^w  but  tlixtinct  Kono  of  n-ilucss.  It  w 
SM  with  clear,  transparent  scrum  ;  on  being  pricked  a  small  quantity  of 
*ik  entdcA,  but  the  vesicle  docs  not  empty,  nor  do  its  walls  collapse. 
Tkecrntnd  deprewiion,  or,  as  it  is  often  tenned,  the  umhilication  of  the 
"aide,  is  inriiriably  to  be  noted  in  u  large  number  of  vesicles,  hut  not 
VOt.  II  u 
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by  any  means  in  all.  Between  the  fifth  and  itixth  days  of  cniplion  & 
uiimU!  uc-iili-al  upui^uo  dot  is  visible  ou  it«  surface;  ihis  opcieity  eiilurgcc 
towards  ilio  periphery  dny  by  day.  A«  the  opooily  incroaaes  Ibo  veeick 
stvvlls,  lo^cs  at  the  siuno  time  it«  ceTilral  doprcssion,  and  acqiiiroe 
by  dcyi'ccs  ii  homisphorical  «l«ipo ;  the  Rurruunding  arouhi  lx*foiii« 
brighter,  iiiid  in  ihi-ec,  or  at  most  four,  daya  from  the  perit>d  of  full 
vosit^iilur  growth — that  is  to  wiy.  o"  the  eighth  or  ninth  day  of  enip- 
tiun— it  presents  iicia'ukr,  domo-sliaped  uppewance,  is  completely  upatiue; 
ut  auiToiiiKk'd  by  d  vivid  areola,  and  ho^  now  become  a  pustule.  On 
niiuiiii^'  u  piu  tbrcHi^b  it  frum  sidti  to  sidti  pm  or  turbid  lymph  eecapo, 
uttd  on  forfil)ly  emptying  the  pustule  iw  walb  eolUiwo. 

The  papiiloA  of  natural  Mimll-pox  are  rod,  raised,  and  hard.  If  the 
finger  be  tirinly  pifs^ed  oji  the  Klein  and  dcawn  itlowly  iicii>sk  it,  the 
pupulei)  feel  like  &.\\bS\.  ithot  embetldtMi  in  the  skin.  These  chumeteriHtiee 
liwt  till  the  [Mi|jiile  has  utlaiiied  some  degreL-.  uf  VL-j«ic:uIation,  and  ill 
Ihruuyli  the  v\:«ieular  stage  the  vesielea  are  hard  and  resist*iiit. 

The  areola  ia  present  fmm  the  ourliu^it  stuj^e  of  the  veitiele,  and  U 
at  its  height  on  ih^-  t^-igbtli  to  the  ninth  diiy  of  erupliuii.  It  i»  brighl«at  at 
ita  inner  luitrgin,  shading  oJV  tuwaitlii  iu  periphery,  is  raided,  and  in  tlio 
pustular  stage  is  often  more  or  les,^  indurated-  It  bcgina  to  fade  with 
the  bunting  and  dcviccaliou  of  the  pustules. 

The  pustule,  if  it  ho  not  rupttued  forcibly,  rcmaina  intact  for  a  day 
or  more,  when  it  niptures,  usually  in  the  centre  ;  pus  cscapea,  and,  nipidly   ■ 
drying,  forms  a  dirty  yclluw  erust.  I 

Fmm  the  tlr'«t  apiiearanco  of  the  macule  the  aneceaaive  stages  of 
papuk',  vesicle,  and  pustule  with  inenislation  oceupy  about  ten  or  eleven 
days.  The  crufts  uuw  iK'giu  to  fall  ulV,  exposing  a  rod  surface,  (hat  may 
be  raiacd,  flat,  or  depressed ;  in  the  last  case  it  may  or  may  not  ho  _ 
ulcenttod  ;  or  the  cnials  may  adhere  lor  a  wwk  or  more  unleH*  removed  by  ■ 
Huitable  appliiutioris.  Many  of  the  pustules  du  nut  ruptun^  but  their 
contents,  Ja'  |iartial  absorption  or  e\api)i-atio(i,  bcetime  inspissated  and 
of  a  iMi^wriiMli  colour.  The  walls  shrivel,  and  the  pustule  bising  ito  dome 
shapi!  becomes  fiattened  ;  afttir  a  lime  its  walls  rupLurc,  and  tlit-  drif?d 
contents  and  epidermis  fall  ofl"  together,  exjKising  in  sonic  casir*  a  raiswl, 
in  othens  a  tlat,  and  oometimu*  a  depressed,  led,  new  epidermis. 

Cotiuurrently  with  the  doveiopHicnt  of  the  eniplion  on  the  skin,  tho 
vesicles  on  the  li{M.  ton^ie,  palate,  tonsils,  and  pharynx  ineroasu  in  nire 
and  presyjit  a  round,  more  or  le»»  tlattciied,  white  a]jpearance.  Ev«u  at 
the  limit  of  their  gniwth,  which  lliey  iittairi  sooner  than  the  vtjsichw  on  the 
skin,  they  iire  smaller  than  those  on  the  latter  situation,  and  only  S4>miv 
vimos  are  eun'(.>undi*d  by  an  aiTola.  The  mucnuB  niemlirane  swells,  and 
about  the  fifth  day  of  erupUoii  many  of  the  vesicles  nipturc.  exposing  a 
ragged,  ukemlo*!  surface  ;  this,  if  the  eruption  he  cAmfluent  on  the  faucv« 
aud  [lulauv  luu  the  appearance  of  dirty  dteiutegruling  diphtheritic  minu- 
brano.  The  shreds  of  mucous  membrane  come  away,  the  ulceration 
heals,  the  swelling  of  the  parts  subsides,  aud  the  thn>at  resumes  ita 
normal  condition  about  thi!  time  the  orusta  aru  falling  oft'  thu  skin. 
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Such  U  the  course  of  the  ordinary  small-pox  papulo  through  the  Mvenil 

raflfuK*.  paptilo,  vesicle,  puatulc,  and  incmstrttion.      Et  must  nut 

o>l.  huwtfVLT,  ibat  mII  the  vo>ir]tf8  on  a  |MitH-nlti  skin  ntt^iin  thfir 

full  dcvflopmcrit  aimulumouasly.     Thueo  llmt  apjicar  first  ni;unt;i.in  their 

\au\  throughuut ;  luid  those  uii  the  fiRc  are,  in  point  of  dcvpli^pment, 

UBUiUlv'  a  (hiy  in  advance  of  those  on  the  lutrer  exlrvmities :  but  on  any 

given  part  ol  the  body  eomc  vceicIcB  are  in  ud^'uncu  of  otbi!i-s,  and  Incur, 

trhDe  Bono  of  the  piistnlcs  have  ruptured  nrid  emsts  are  forminjj;.  hame 

ihrivd  ami  al»ort,  ulhens  dr«iccat«  uiinipUired.     Su  that  on  the  limhs,  for 

iwtenc<%    (htti«    ™n    usuaHy    \m   seen    dirty    yellow    sealw  and    hmwn, 

dericcalod,  unruptured  pn^tule^  mixed  together.     On  the  face,  however, 

most  of  the  piistiUw  buiTfU      Wien  the  cnista  have  fallen  off,  and  the 

uloerutiua  healwd,  a  branny  or  powdery  desquaiuation  followa  not  only 

on  tbe  part  of  ihc  skin  covered  hy  the  pustule,  hut  on  the  inner  margin 

oi  tlw  skin  afTfcted  by  the  areola.     If  the  pustutus  deiticuate,  uiirujiturt-d 

tlM<)iumation  often  takex  place  on  the  areolar  BiLrftice,  someliincn  heforct, 

wnnettioe*  after  the  desiccated  pustule  hiut  se]jiiiato*l  ivrm\  the  iikiu.      The 

dcBquNtnation  is  thou  ueiully  branny  mtber  than  powdery. 

b  Symptoms. — In  some  case*  simultaneoiwly  ivith  ihp  appearance  of 

H  tlu  char;K-t4>ri8tic  eruption,  in  oIIioi-r  not  until  it  he  fidly  out  (second  to 

^^AM  dAy  of  eruption),  there  u  an  almterncnt  or  comj)lel<;  cea^itiun  nf  the 

^^ndachts  hackachu,  and  many  of  the  other  initial  symptonn  ;   and  the 

patient  i»,  but  for  the  itching  and  di)tconifi>rt  due  to  the  eniplion,  uiiiially 

irao  fn>m  piiin  ur  re^tlesBneas,  and  ejtproBsoa  himeolf  as  boiug  fairly  coin- 

Idrtolile. 

kThe  Umperatvrr,  n-hic-h  at  the  height  of  the  initial  gyinptoms  may 
luve  reached  a  height  of  10-1 '  F.  or  higher,  begins  to  fall  soon  aftiM-  the 
<np(ian  appears ;  and  by  tho  end  of  the  first  or  on  the  socond  or  third 
4iy  of  eruption  it  liaa  fallen  in  di^inx-ie  cases  to  99"  R,  ur  i'vi}ii  to  noniiiil : 
Iwl  in  confluent  cases  It  often  does  not  fall  much  below  XOd"  F.  This 
foniuiun  ooutinues  in  mild  casett  till  the  vexicle^  begin  to  ehnw  opacity, 
kit  in  severe  caaea  the  pi^riod  ia  shorter.  The  tempenituru  now  ri»i-H  with 
tkd  process  of  pnstulation  till,  when  the  pu-^culc  ib  mature,  it  rcafhfs  a 
btight  in  discrete  cai>us  uf  102"  F.,  and  in  cuntUienl  amtsi  of  104"  F.  or 
ttj^cr.  This  is  the  so-eallud  »e«in*l«ry  fever  of  sinall-imx.  Thw  niorning 
^  rtmiwions  are  tuiially  one  or  two  degrees.  Along  with  llio  pr<3cessr« 
■  'if  douccation  ami  incrustation  the  temperuluru  falls,  till  at  about  the 
trtilh  to  the  twelfth  day  in  uncompHmtecl  diiwrtMe  cum'A — clevt-nth  in  the 
ikirtoenth  in  favourable  confluent  ea«es — it  ia  normal.  The  dumtion  of 
ikc  rise  of  tempemture  ilependtt,  in  un(M>mplteateil  vmsts,  on  the  depth 
n!  ukeration  of  the  skin  and  the  amount  nf  foneomitant  dermatitis. 

>lu  ihe  early  stage  of  eniplion,  with  tliL'  f;ill  'if  tenii>era.tiiiv,  the  piilae 
slow*  tu  SO  ur  9u ;  in  mild  c-utes  uven  lu  thu  uonual ;  In  cunfluetit 
«UM  Co  90  or  100:  it  remains  slow  till  the  jniatular  stage,  then  it 
bKomes  rapid,  and  in  discrete  case*  i»  uHnally  full  Miid  regular ;  hut  in 
mfloimt  attacks  at  the  height  of  tlie  imatuliir  stagu  it  becomes  vltj* 
n]iid~120  to  130  or  more,  and  visible  pulAation  of  the  carotids  may 
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often  be  nolu'cd.  In  the  pustukir  st^gu  tbu  first  sound  uf  tbu  heart 
is  oflon  Miirrod  am]  fndisliiit;t,  and  tbf  [)uU«-  w*.-ak,  in-ngular.  ami  tK>m»- 
timet»  dicrotic. 

Tlio  frnqucncy  of  ri-wpiralion  correRjiionds  witb  ihn  rapidity  uf  the 
jmlso  ;  but  in  conHiiont  caA(-.<i  tbc  brrjithin^  Ih  often  nballow,  laboured,  and 
stertorous  in  the  height  uf  th«  pxiattiUir  sta^fe:  if  laryn^tis  accumjaniwl 
by  much  dyaptia-n  cH'air,  the  lovvur  ribs  ami  Kturnitm  full  in. 

"With  the  growth  of  the  vesicles  the  skin  begins  to  swcU,  most  noticeably 
on  the  face,  noc)<  and  limbB.  At  ur  before  the  height  of  the  veHivukr. 
and  in  the  pustular  stage,  there  is  much  Bubi-utaneous  oedema ;  tfao  ■ 
eyelids  am  often  int«n»e1y  swollen,  and  can  only  be  opened  with  difficulty, 
if  at  all  In  confluent  cases  the  noee  is  twice  its  nonniil  size,  the  scalp 
and  ears  ara  itwiOleil,  the  li|iti  i^norinoiisly  ro,  ibo  mouth  stands  o])«ii, 
and  Bftli'V'a  trickles  from  it  in  a  coniitant  stream  ;  the  cheeks  and  nc<:k 
are  baggj',  thfl  contour  linen  of  fare,  chin,  anil  neck  are  obliterated,  and 
the  feu-turea  ho  disfigured  that  the  patient  is  not  recognisable  by  his 
nearest  frieods.  The  oxtremitiea  —  the  forearms,  hands  and  feet 
eqiecially — arc  (sdeniatous  and  painful,  the  iingent  being  kept  in  a  [mrtially 
flexed  po.iition,  wbilc  the  weifijht  of  the  bcd-rlolhes  and  the  pressure  of  the 
ni)ittree.s  en  the  skin  cause  much  sufTering  and  diiKromforl.  With  the 
progress  of  the  incniaUition  in-ocesa  the  8»'elling  o£  the  skin  siibMdcs, 
atid  the  piitient'A  featurejs  begin  to  renunie  their  nnrmal  appearance, 
though  blurred  in  many  cases  by  the  presence  of  scabs  which  fall  dH 
slowly,  and  by  dirty  powdery  di^bris  and  desquamation. 

The  derniatitiit  in  mild  cases  is  vorj-  flight  if  any  ;  but  in  many  <jf  the 
ooiifluont  ctu>es  it  \%  well  ninrkeil.  The  areola  changes  to  a  tiery  red 
colour,  becomes  indiira(e<i  in  prp]M)rtinn  to  the  amount  of  inflammation, 
the  cru^tc  udberc  tcuaciouely  to  the  cutis,  and  when  they  full  off  a  more 
or  loa»  deeply  ulcerated  surface  is  exposed. 

Thii>t  continue))  throughout  the  di-^caxe,  but  is  much  increased  iu  the 
pustular  stage,  and  in  severe  casca  is  excetwivo.  Siilivalitin  is  a  very 
common  Bymptoin  in  confluent  caar-s.  The  mouth  cannot  bo  closed, 
partly  on  account  of  thu  swoUcti  condition  of  the  mucous  meuibmne, 
iind  pJirtly  on  account  of  thu  swollon  state  of  the  lip«  and  face  generally. 
Sordc*  collect  on  the  teeth  and  gums,  the  tongue  is  diy,  the  fauces  and 
pharynx,  already  swelled  and  covered  by  mucus  and  shreds  of  disintegrated 
mucous  miMubnme,  bcconio  dry  and  paivhed,  The  breath  \&  foul,  and 
there  is  oftL';ii  much  fii*U)r.  There  is  usually  little  or  no  vomiting  or  sick- 
ness, liquid  nuurishwent  being  Uikc-ri  frei-ly  and  retained.  Consti|uitiun 
is  the  nile  during  the  whole  course  of  the  diaeaae,  but  diarrhtca  oocunt 
in  the  puftttilHr  and  stubbing  stiigt-x  in  a  certain  proportion  of  severe 
eases,  and  in  Binmi  mild  cases. 

Rome  degree  of  laryngitis  mth  trachcitii  and  bronchitis,  accompanied 
by  cough  »n<l  expectoration,  are  present  in  all  severe  ca«es  from  an 
early  stage  ;  the  cough  is  often  husky  and  Uiyngeat,  and  accom|Hini(Ml 
by  stridor.  Conjnnctivitia,  with  Boroe  mucopurulent  discharge,  is  present 
in  many  confluent  cases. 
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The  un'no  is  secreterl  freely  in  ihp  vftsicnUr  "tage,  and  usuaJIy  also  in 
the  pnstuUr.  In  tbe  latter  tlie  quantity  of  urua  is  largely  iucruaiicd, 
tMfd  in  confluent  cases  albiimin  in  |ii-f.-ReTit  in  about  onc-tbird  of  tlio  cmm, 
Boraetinuw  in  \xrgft  nmoimt.  FTipmHtuna  is  rare  except  in  liwznorrhagic 
and  pustular  h>'*-nior> hagic  (uises.  Itetcntioii  of  lu-ino  is  ex^ntnlinyly  rar& 
In  miM  vAsett  ihn  ininii  is  dear,  but.  in  severe  attneks  confused 
ddirium  is  fnx[iiiinl]y  ptvsent.  The  di'liiinm  of  >inij«ll-|M>x  v«rio« 
much  in  character  according  to  the  sLiges  of  the  disease  in  whiiih  it 
oecura.  In  the  resiailar  KtJigo  it  is  often  noisy,  %'iolcnt.,  and  crafty  ; 
in  the  puitulju'  stage  ]e«>  noisy,  sometimes  violent,  but  more  often 
of  the  muttering  character.  In  discrete  eases  it,  is  usually  absent 
bi»th  in  the  veaiculnr  an<l  pnstulnr  stages ;  but  in  many  confluent  and 
TcsictiLu"  ha^morrhaj^ic  cases  it  is  often  exci-ediiijily  troublesome  dnrinjj 
the  vesicular  EtagR,  and  requires  most  careful  waU-hing. 

Kniaciation   is   not  a   feature   of  mild  dmull-pox,  but  in  severe  caxei^ 
licated  by  extensive  derrmidus,  celluliliis  deep  abacusfius,  and  ficnotw 
long  mischief,  it  is  considerable  artd  may  bo  extreme. 

If    the    course    of    naluml    sniiill-jMix,    Uimltetuled    by    hs'Tnorrhajpc 

qnaptonui,  be  towards  pecovcry.  the  syiiiptomK  priw-nt  in  thu  piistular 

fllago   subside  simultaneously  with  the  prugrfsw  of  tho   incrustation   of 

the  pimtuK-*,  and  the  jxitivut  become*  rapidly  vr  gradually  convalescent 

uconling  to  the  mildness  or  acverily  of  tho  attack.     Kul  in  unfavour- 

>Ue  cases  the  severity  of  tho  symptoms  incrcjises,  tbo  tempcriituro  rises 

tOniAtimcs  tu  107"  F.,  and  the  patient  dies  Usually  twtwuoii   the   twelfth 

and  sixtconlh  days  of  illness.       In  othor  eases   the  Hympttuus   of   tho 

]nAular  stage  subside,  and  death  occurs  lator  from  lung  or  other  com- 

iJictttiumt.     Death  may  bo  duo  to  hypostatic  conge^tiwi  of  the  lungs,  to 

atorrhal    pneumonia,   somctimea,   but    rarely,    to    lobar    pneumonia,    to 

dtmiatitis  and  consequent  interference  with    function  of    the  skin,   to 

Kfiticinaia,   occasionally  tu    pya^miu.    and    in    aged    put'son.-i   with    fatly 

bvu  to  cardiac  synwjpe. 
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J^DIFIED  SM.u.l^rox, — A  huge  )H-oportiou  of  thiu  cases  that  occur 

in    a  wcll-vaccinat<'d    community  are    of    this  niranficd  form. 

iiutanCGS  so  completely  is   the  cmtrRO   of  the   cruptimi   altered 

nd  the  syraptnmE,  aft*ir  the  initial  Kt^i^n  ia  over,  are  so  miHlifici!  that 

it  ii  often  difficult  to  rocognisd   the   identity  nf  the  ordinary  and  the 

■edified  diseases. 

In  m<Kliticd  sraall-pnx,  as  a  rule,  the  whole  of  th^  eniption  is  out 
»iihin  twelve  hours  of  tho  ap[>ea.mnce  of  the  first  papule.  In  ordinary 
COM  it  is  not  ttbumlant,  and  may  be  macular  nt  first  or  from  tbo  very 
beginning  papidar.  In  either  ca.so  much  of  the  eniptinn  is  usually 
ftsicular  within  twelve  to  twenty-four  hours,  and  tho  vesicles  attain  their 
Ul  growth  in  alioiit  three  (Uys,  while  Home  of  the  papult^  abort  without 
Iwraraing  vosiclca.  In  aize  they  are  usually  smaller  than  those  of  the 
nitural  smatt-pnx,  less  regularly  circular,  more  conical,  and  verj*  often  not 
ilrpressul  in  the  centre,  attbuugh  many  show    a    fuiiit  line  of    redness 
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from  lIia  lii^ginriiiig.  On  the  third  and  fuiiKh  clan's  of  orupiion  the 
vesicles  arfl  opjujiie,  tho  lynijih  is  cloudy,  and  in  many  patiente  thoy  do 
not  bi'Cuine  |tiii<tul('H.  IiuL  (InsicL'uU;  unru|itunHt,  tbu  itispi!«atod  ]ym|>h 
forming  smiiil,  Kniwn,  flat  Jicwl  «lightly-miwd  prominences  alKuit  the  size 
of  H  «iimll  sago  grain  or  lf:»(  iiiuitT  tliu  c[jiJerrai*,  If  they  do  IkcciAoe 
])ustiiiL's  ihuy  uLUiin  Llii>  ^Uign  of  full  puxlulatiun  within  five  or  six  days 
of  thii  ap[>c«ranee  of  the  eitiption,  ami  thercafwr  desiccate,  nipturod  or 
nui-opturetl  as  thu  cist;  nmy  Im.  The  cmst  or  desiccated  pustule  falls 
ulf  ill  the  couroe  <if  h  wiH)k  or  Ichs,  Rx|X)fiing  a  flat,  reddened,  healed 
siirfuee  of  cpid«:rtiiis  whi-n;  namUly  a  little  dcjujuamatioti  follows. 

Within  <i  few  Inmin  of  the  appearaneu  of  tli«  crupliun  the  symptoms  of 
iKc  iniliul  slagir  vanish,  and  ihi!  tcinpeiaturi!  falls  tti  iiin-mal ;  in  somu  cases 
it  may  rine  agjun  a  degnic  or  two,  Imt  iti  many  it  remains  normal  through- 
uut  the  subseipK-nt  course  uf  tho  disejise  :  the  constitutiojial  symptoms  aif 
Hcciinliiigly  of  the  mihlcst  ileaTifttion.  Thero  i«  little  retnlessness,  the 
mind  may,  in  sevpre  casns,  >»e  confuMni,  hut  delirium  is  tisindly  afiseiit,  and 
thirst,  if  proHiuL,  '\»  nKNitMiite.  Thtf  iiitenst'  irriuititm,  amnuiiting  in  many 
foscji  to  torture,  often  to  he  iiotod  in  thost;  suffering  fnini  eonflnent  attai^ks 
of  natur.1.1  amaU -pnx,  id  ci^mpletely  a''»t-nt.  The  apiwtitc  is  goo«l,  and  the 
{MtitMiC  CDRiplaiiiii  (if  litthi  Kut  the  discomfoit  arisirtg  fnim  the  vi'sicles  and 
piiatules,  which  may  rentier  the  skin  tender  to  touch  and  pressure.  In  a 
week  or  little  more,  often  less,  the  patient  is  well ;  and  liy  the  end  of  a 
fiirtnight  or  Ipjia  from  the  liegiiuiing  of  hin  illmws  ha  is  up  and  ahoiit. 
nermatitift,  salivation,  and  factor  are  ahscrit.  There  is  littie  if  any  swelling 
of  the  skin  of  the  extremities;  hut  not  infrequently,  if  the  eruption  he 
fairly  ahtuidant,  the  face,  es|Miri(illy  llui  n<we  find  ryclids,  \x  H«-clh'd,  and 
the  lids  trdenmtous ;  in  most  cases  the  features  arc  rpiitc  recognisable 
Uiniughout  the  discuiee.  No  eomplieutioiis  of  importance  arise,  unlees  it  be 
a  few  hoils.  or  an  rxrasional  atuwlt  of  facial  ciysipelaa,  slight  eorijtinetix'itis, 
or  an  occasional  eornejd  ulcer  The  appetite  is  good,  and  p-ilients  take 
miunRhmetit  well  from  the  linm  that  the  rmption  apjiears  on  the  okin. 
Reeo^vry  is  rapid  and  complete,  and  patients  can  with  difficulty  he 
restrained  from  going  int<^>  public  hefore  they  are  free  from  infection. 

These  are  the  symptoms  anil  luiursu  of  mtuHlieil  small-pox;  Imt  it 
ia  well  to  reniemiier  that  many  eases  are  much  milder  than  ia  indicated 
in  the  above  description,  while  some  may  lie  mure  aevere,  though 
death  mrely  results.  If  it  fin  occur,  it  is  usually  due  t*»  acddent  or 
iiiterrnrrent  disease. 


I 
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I  have  dencrihwl  natural  and  modified  nmall-pov  without  special 
ix'fereuce  to  the  character  and  amount  of  eniptioii,  or  the  severity  of  the 
symptoms.  For  descriptive  purposes,  however,  it  is  desimhle  to  regard 
tibese  feattues  of  the  disease,  and  U»  divide  small-pox  into  four  classes, 
Avhieh  iiichirle  nearly  all  tho  eases  met  with  in  actual  practico^{l) 
Small-pox  without  eruption:  (2i  The  discrete  small-pox:  (3)  The 
confluent  small-pox ;  (-1)  The  hamopphaylc  small-pox  —  and  to 
eonsiUer  sejiaratdy   in   efu'li  cIusb   the   natural  and  the  niodiScd  formE, 
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hearing  in  mine)  ihat  iiatnnti  8niiill-j)ox  tit  not  restricted  to  iinvAccimitetl 
persons,  but  may  occur  jii  vaccinaU'd  stiltjocU  in  n-hom  the  immumty 
utfonletl  hy  vaccination  from  nil  attack  f>f  finiull-pox  lias  c«ise<l. 

Premwiiij;  that  tlip  tiioDluitioti  pfriotl,  iiiitud  RtJtge,  and  (\&U:  of 
appearance  of  eruption  ait)  alike  in  the  four  cUsseft,  I  now  prooewl  to  a 
dotailcd  Hc-scHption  of  uu-h. 

1.  Small-pox  without  Emptlon. — Occtuiionaily  such  ctu)«4  are  «een. 
The  initio  symptoms  aio  tboso  already  described,  and  may  be  eitlier  mild 
or  Mvere,  or  may  lie  accumfxiniud  1>y  a  paitial  initial  erythema.  At  the 
time  that  the  cliamcteristic  enipiioii  iisiuilly  npiKiars  thci  symptoms  unU- 
fide,  the  tempenilurc  falls  to  ncirmul,  no  eruption  appeal'^  and  the 
patient,  after  an  interval  of  a  day  or  two,  is  [[uite  wc]l.  I  have  only 
»ee«  such  c»aes  in  vaccinated,  and  noinelinioft  in  revaccinated  subject*; 
one  BUch  case  apparently  comoiuniciited  the  disease  to  another  perioii 
who  paA-ie«I  through  an  attack  of  nuniifieil  emall-pox. 

2.  Discrete  Small-pox.  —  A.  J han-fii-  Niilurai  SiiMti-pox, — The  fnll 
animint  of  eruption  is  out  u»utdly  within  twenty-four  hours  of  the  appear- 
ance of  the  first  spot;  on  the  fifth  day  of  eruption  (seventh  of  discjiHe) 
the  vehicles  are  full  nize,  entirclwl  l>y  a  tmrmw  areola  ;  on  the  seventh  to  the 
eighth  day  of  the  die«ago  a  central  o})iu|ue  dot  is  seen  in  many  of  the  vesicles, 
ami  hy  the  ninth  day  most  of  them  are  ipiile  (i]iai)i)c,  and  thiwe  <m  the  faco 
ar«  pustular,  a  linj(ht  arciila  enciidin^  eai-h.  The  [lUHLtule!!  nn  the  faw 
rupture  first,  and  small,  Ii>;ht  or  dirty  yellow  cnwts  funn.  On  the  extrerai- 
tio*  and  tnmk  some  riipiurc.  ntlici-s  de-wx-ate  iinruptnrwi,  and  towardg 
the  end  of  the  second  wuck  of  the  diseiwe  in  man)'  wwes  thu  »cab«  art*  falling; 
ofT  ami  tho  iKilient  is  convalc«cenL  The  temiK^ratui-e  iigiiHlIy  folia  to 
normal  in  the  vC'Sicular  stage,  rises  a  few  degi'ccs  in  the  piiatnlar,  litit  is 
seldom  higlic-r  tlmn  KU"  to  102'  F.,  and  falls  with  tin*  desiccation  of  the 
IMuilulei!.  Th«  puUo  i«  seldom  over  li)0.  There  is  a  giiud  deal  of 
swelling  of  the  face  and  skin  generally  ;  and  during  the  lute  ve«iculiir  and 
pustular  8tagV4  the  patient  sulTers  pain  and  much  discuniforl  from  the 
cru|rtion,  and  in  addition  there  may  l>e  Horo  ihixiat  dun  touiiiption  on  the 
fauces.  Tho  mind  is  sometimes  confused,  but  delirium  is  very  rare.  In 
chiUlrvu  under  two  or  three  ycai:s  of  jifje.  and  esi»ecially  in  infants,  the 
dennatttifl  may  be  considerable.  The  ccmdidun  of  the  fnuees  in 
infants  interferes  with  swalloivinj;,  ami  they  take  nyurishmcnt  with 
difliciilty.  Lung  comptieatiunK  are  rare  except  in  infanti;  and  childix-n 
up  to  four  years  of  ago,  in  whom  larfn^tis,  hronchitut,  or  cjtarrhid 
poeumnnia  may  occur.  Dermal iti«,  niultiplu  Buperficial  aljeta-sses, 
erysipelas,  cellulitis,  traneiunt  facial  puralysiis,  cunjunirttvitis  or  cornoal 
ulcer,  and  otitia  occur  as  complicationa,  hut  mostly  in  young  cliiUlren,  con- 
vnle»cenc*  in  those  over  five  years  of  age  Ixnny  ustuilly  uninterrupted. 
Deep  pitting  occasionally  resultjt,  but  Ui^unlly  not,  and  there  is  often  none 
at  all  Death  may  be  due  in  infants  and  children  to  dermatitis,  to 
ceUolitie,  or  to  laryngeal  and  lung  complications ;  and  in  adult«  to  lung 
complications  during  later  stages. 

R  Diuieii  Modeled  SnuiU-jKix. — If  the  eruption  He  fairly  copious  the 


distribution  is  that  dcBcribed  under  nfttural  smallpox.  It  is  not  abundant 
»  a  nilc,  aiid  the  luunbcr  of  %'e«k-I«8  may  tiot  exceed  batf-Ji-^loten ; 
iiftualty  there  arc  a  ie-.w  voniclcs  on  fact',  limlis,  and  trunk ;  but  I  have 
seen  a  case  with  only  five  vi>siclc-s  all  to1i[,  aittl  ibuM^  «iUiatt-d  uii  the  iui]h- 
of  thf!  rif(,k.  MiKrli  uf  the  i!m]>ltt>ti  i«  vi-sicular  within  Iwulve  to  tweiuy- 
four  hours  of  its  uppcanmcf,  hut  in  Monic  rare,  casos  tho  i)a[ni]ar  Btnge  Iam* 
f(jr  a  couplu  of  days  hefore  this  hiijjjwns.  Tbn  coui"»e  of  the  diM-iU(«  i» 
short ;  tin;  turai-wnituro  falU  tu  iiannnl  with  the  s.])|7uaraDce  of  tlic  cnip- 
liort,  and  in  very  many  cases  does  not  mo  a/jaiiL  In  the  mildiat  attackn 
the  imtiL-tit  fcols  quitti  u'ull  aftos'  thu  iiiilial  »ym{itum4  have  ttnljsided,  and 
Lh«  discaao,  mi  fur  as  r^-pirilH  suhjeeiivn  aymptonie,  ia  at  un  end. 

In  more  i^tverc  faaes  the  temjjcrature  ri«C9  to  99"  or  100''  F.  durinj; 
the  ])iuttulnr  etagu  ;  thv  pulse  is  elij^hlly  accelerated,  but  tUo  coiuttitutiuiiBl 
symptoms  siro  viiry  Klight,  and  the  patient  IB  vonvaJcsccnt  within  a  w««k 
or  «ight  days  of  ihft  onsL't  of  the  disease.  It  ia  free  from  danger  to  life, 
and  cniival<)RC('n<;i<,  savu  for  an  occaatoiial  iMiil  or  niri:  attack  uf  fariul 
crysipclaR,  ts  nsually  unintomiptod. 

llnrf  Foniif  of  Di^rrrlt  Smnll-jmr,  attended  btj  tevert  Nerrtnu  Symploms. 
— Kiime  utUickH  ai  iliHcrcU-  Hniall  |iox  in  vacciriiiberl  and  unvaccirMt«il 
fliibjects  are  nshnrcd  in  Uy  great  mental  disturliancc,  delirium,  con- 
vulsions, and  perhaps  coma.  In  sotne  cases  these  symptoms  subside 
at  thr  UBHiil  piTiiMl  ;  hut  in  othi^nn  thent  is  no  intenniiwion  of  tbti 
initial  (Ii'liriiini,  ivhirh  hwomcs  murn  and  mora  violent,  and  merjp-s 
into  acutt!  mania  that  may  lust  sevt-ral  weeks,  The  symptoms  may 
gnulnally  aliate,  ami  tlm  itttin-k  result  in  comph'tn  n'covwry  ;  but  in 
others  pfirmanfiit  dpnientia  may  result.  In  other  cases  the  coma  of 
the  initial  etnge  gets  mere  profound,  and  tho  ]Kitient  dies  in  a  few  days 
without  rpgaining  conacioiisnnas.  In  a  fuw  inat/incHs  ecmvnlsinns  »t 
in  about  the  seventh  to  the  ninth  day  of  illuee^,  cuma  rapidly  supcrvcnei^ 
and  the  patient  flies  in  twenty-four  tn  forty-eight  hours.  Only  in  vt'rj' 
rar«  ea^es  rines  recovery  take  ]]]a«-ft.  The  symptoms  are  iiftiially  due  |o 
congestion  of  tho  brain,  and  sometimee  to  hieniorrhage  under  the  pia  mater. 
The  temperature  munlly  rises  to  105"  or  100"  F.  bc-fore  death. 

In  a  few  very  rare  cisea  of  smalUpox  symptoms  of  grrat  mental  con- 
fusion, with  loss  of  the  power  of  co-onli nation,  occur  in  the  initial  eugc. 
accomp-miod  by  aphtusin  and  sometimes  by  partial  or  complete  paralysis 
of  the  extr'BHiitii;!!.  This  i»t;itc  lasts  a  varying  time,  one,  two,  or  three 
weeks,  when  the  patient  begins  to  recover  tho  use  of  his  linjlts,  and  the 
power  of  articulation  retums  slowly,  the  utte-rance  being  difficult,  thick 
and  jerky.  The  pandysis  and  loss  of  co-ordination  la»t  a  vei'y  long  time 
after  the  patient  is  convalescent^  and  the  walk  of  the  patient  in  manv 
rospocts  rL'semMt:»  that  of  tabes  dontalis.  Time,  however,  brings  gradwd 
im'pi-ovomeat,  the  genurfil  health  is  good,  and  the  8_i,Tiiptora8  ameliomtc  if 
oompleto  recovery  ^lo  not  take  place. 

S.  Confluent  Small-pox. — A.  Confiufnt  N<itural  Simitlrpox.  —  This 
includes  all  degrees  of  couducDce,  limited  in  some  t<p  small  areas  of  con- 
fluent veaielea  in  fact;  and  extremities  ;  in  others  tho  skin  of  face,  neck. 


diut.  iind  baclc  ia  completely  covered  hy  vosjcIm.  In  the  former 
th*  nvptioD  u  fnliy  oin  within  tvcnty-fotir  to  thirty-six  hmm  of 
■fipwiiaiiiio  of  tht^  ruth,  in  the  luttur  not  iiiuU  thu  m'coiiiI  or  third  t-Uy  of 
ara|tC{nCL  Shortly  after  the  appuni-anfu  of  ihc^  oruptiun,  the  ttkiii  of  the 
fanmniu  and  Eiice  often  tMH.''Omc«  deeply  faypora-mic,  in  some  cnxen  uiiifonnly 
etythtiinumu :  and  as  the  vesicles  grov,  their  paler  uutlino^  uro  thrown  ixito 
relkif  MgUSM  the  reddened  backgiY^und  of  skin.  The  tt.'mpcmtiire  fiills  in 
milder  rantm  to  99'  F.,  or  to  nomml,  Knt  in  the  severer  nut  niiicli,  if  at  nil, 
Iwlow  1 00 "  F.  During  the  period  of  vesiculiir  j^rowth  in  milder  cases  iho 
pBtirnt  in  frt-o  from  n'«tIe*8neiB,  and  hut  for  the  itehing  and  discomfort  of 
ihr  4>ni[Kiuu  twit  Udembly  well  ;  in  severer  crwei*,  eHjx'cially  tln«o  in  which 
tlw  eruption  a  eompletoly  oonfluonC  on  the  faeo  and  extremities,  there  is 
inleDW  irritation  and  discomfort  towards  the  end  of  the  vehicular  period. 
So  acat«  i*  it  thxt  patients  often  tCAr  the  cpidermiB  completely  off  th» 
mrnu,  Irgi,  and  facii,  uxponiiig  a  nnv  anrfiu-e,  from  which  a  scrosangiiine- 
OUM  fluid  eKiidvK.  The  skin  dritnt  mpidly,  lieconicK  KtilT,  ruic^li,  niul 
M  a  diwp  uuho^uy  oolimr.  In  llioau  vmv^s  the  u^^mpc'i-uturc  does  not 
Ul  below  100"  F. ;  oxtcnrivc  dermatitii!  cnaue»,  the  temperature  riaes  to 
lOl^-lOft'  F.,  or  higher;  there  is  extreme  n»tlc's«nc»s,  much  delirium, 
rapid  pulse,  and  the  patient  succumbs  about  the  utntb  to  tho  eleventh  day 
o{  tho  cKseue. 

In  the  majority  of  conflnent  rjiaes,  as  tho  vesicles  approach  their 
foil  icmwth,  theru  is  etinsidenihle  mihcutaneoun  crdrmn,  mn«t  nuti'ktid  nti 
ibe  Im«,  neck,  forearms,  hands  and  feet.  At  the  hnij^ht  of  the  vesicular 
pMiod.  and  in  lh»  poBtular  staj^.  the  eyelids  am  often  intensely 
adimaiooai,  the  upper  pyclid  overlajipin^  thn  tnwKr  ;  the  patient  is  quite 
sntble  to  npen  his  eyea,  ami  the  lids  can  with  lUfficulty  l>c  ticpunitcd. 
Tk  Dose,  checks,  and  lijn  hwcII  ennnnnindy,  the  ni>rk  evi^n  in  a  greater 
dBgre«^ ;  thn  hands  and  feet  are  swdlivl  and  arntely  tender  to  tho  tonrh, 
At  Bngem  being  partially  flexed.  Tfapro  i»  eopioiw  eruption  on  the 
Weal  mucous  membrane,  fauces  anrl  pharynx ;  wdiva  trickles  incL-B-tantly 
fmn  (he  o|ien  mouth.  A  day  or  two  later  pus  cio7.cn  from  frfshly- 
wptnrefl  pu*tulea,  and  from  luider  the  freshly  fonneil  Fc;di«,  and  the 
ptient  presenta  a  picture  of  hidenua  lii.'tltgiin-nuuit  and  helplriw  iKxlily 
diwomfort  without  a  parallel  in  acute  iiifecli>>u»  di^ranes.  There  is 
V^  temperature  (103"  to  106"  F.,  oc  even  higher),  quick  yalse,  rapid 
bnathing,  coujjh,  and  expectoration  of  mucuA,  foul  mouth,  much 
lattor,  unquenchable  thirxt,  extreme  re^tleasneaa,  s!eep!e»«ness,  and  often 
delirium.  Dermatitis  follows,  sometimes  niorlcrate  in  de^ce,  but  often 
eofxtensive  with  tho  eruption.  In  favourable  cases,  coincidcntly  with  the 
iDOVStation  proooss,  the  subcutaneoiis  oidcma  subsides,  tho  eyes  open,  and 
tlw  loafaB  ^I  off;  tlie  features  begin  to  rcsiuiie  their  normal  outlines,  and 
tfcc  patient  about  the  beginning  of  the  thiid  week  of  tho  disc^w  generally 
oten  on  the  stage  of  convalescence.  In  unfavourable  cases,  and  these 
fenn  50  per  cent  of  the  confluent  attacks,  The  temperature  in  the  pustular 
Bige  Hms  to  10n°-I07°  F.,  the  pulse  becomes  rapid,  weak  and  irregidar; 
thm  is  husky,  huyngeal   cough,    rapid,    s^hallow    breathing   sonietimea 
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aitendeH  by  (lysptirea,  miiclj  fn?U>r,  miisciilar  tromoni,  a.m\  wimeti; 
diarrhcea;  the  nnnc  uiid  fxwe  are  fKisstnl  iinolunUrily.  (iolirium  is  more 
or  loBS  conKbint,  iiK^rgiii^  into  Ri'inicftnui.  ;ii)(l  th<'  puliimt  micntmliR  luiuUIr 
from  the  tenth  to  the  fifte^jnth  dny  of  the  disease.  If  the  patient  survive 
till  iK'tniatatifwi  Im  well  lulv.-iin-etl,  pleurisy,  pneumonia — in  children  UMuUly 
Cfttarrhrtl  pneiiuirmia — rli>cp  and  esteiisivo  colliditifi,  diu.n'lia>fk  or  oth<^r 
vomptication  may  supervene ;  and  such  complications  often  prove 
fatal. 

One  striking  form  r>f  cnnflui-nt  small -pnx  deservM  Mparat*  notiw*. 
In  Bomo  of  the  completely  confluent  cuseA  the  vesiclea  at  the  usual 
pcritwi  of  full  vesicular  development  (fifth  to  sixth  day  of  enipuoni 
aru  flat,  with  nhallow  centi'H.1  (le])rei*Hion.  only  partially  lille<i  with  Kerum 
not  translucent,  Init  of  a  dirty  white  hue  j  there  is  not  much,  if  any. 
sulicntaiienua  fiflcma  :  the  features  though  Murrwl  are  recopiisahle ;  th* 
eyMlidii  are  not  o^dRnuLtouH  ;  there  i«  liltle  swelling  of  the  face,  handa,  or 
feet  other  than  thai  due  to  the  raised  vesicles ;  the  skin  is  rouph  and 
flat,  pre^entin^  the  appcAranco  of  coame  pHrehment.  The  t«mpe-ratiire 
in  the  vesicular  stage  ranges  from  about  lUO"  to  t02"  F.;  the  piUM  is 
mpid  antl  wejtk,  the  minil  is  eoafiwed  ;  there  is  great  pnistraliun,  but  not 
usually  ninch  Hiwir.mfort ;  thrre  is  no  conjunnlvntis,  hut  a  non-inflani- 
matory  keratitis  often  occiut!,  the  fin>t  sign  of  which  is  a  dulnei!6  of  the 
cornea  mpidly  changing  to  eloudiness  and  complete  opacity.  The  whole 
cornea  may  become  opaque  in  twenty-four  to  thirty-six  houi-s  from  the 
onset  of  the  keratitis ;  a  portion  or  the  whole  of  it  may  slough  off  in  a 
day  or  two,  and  partial  or  complete  anterior  staphyloma  result.  The 
keratitis  sometimes  afl'wts  Imtli  eyes,  hut  UKiially  only  one,  or  one  l6M 
extensively  than  the  other.  This  form  of  confluent  small-pox  ia  usually 
fatal,  death  taking  place  from  the  ninth  to  tho  eleventh  tiny  of  the  diseaM*. 
Occasioimlly  rcc<iV(.Ty  laktat  place  in  patients*  Iwlweeu  ten  and  twenty 
yoars  of  age,  hut  it  is  slow  and  protracted,  and  there  is  much  emaciation. 

B.  Conjiiuul  Miittjird  Smiill-fit/r. — The  cimrst^  of  cfise*  of  this  cla«8  i* 
precisely  Kiniikr  to  tbut  of  eoiLfluent  naCumI  muall-pox  till  about  the  third 
or  fourth  day  of  the  f!nipti<iii,  when  the  vcaicles  have  a,ttained  their  full 
gi-owth,  Iwing  in  tmwt  itixtumcM  cunsidcraMy  smaller  than  those  of  con- 
llitcnc  iiaiuml  HniaLI-pux.  Then-  ih  oftt^ii  gveat  awelling  of  face  and  neck, 
anfl  pronouncctl  oxicma  of  the  cyi^lids,  as  well  as  subcutaneous  a^dcnu  of  _ 
the  oxtreiuiLicii ;  thu  t«in[>«raturc'inay  rise  to  100^  102°,  103°  F.  for  a  fl 
(hiy  or  two.  Kut  at  thiia  time  a  remurkahio  change  in  the  cijurso  of  the 
eruption,  takes  place.  Instead  of  the  vesicle*  continuing  to  grow  till  the 
fiftb  day  of  the  eruption,  thi>y  tXiow  on  the  third  ur  fuiu'th  day  a  central 
opacity,  or  become  uniformly  elouily,  and  hy  the  fifth  day  are  completely 
opaque ;  a  few  may  hecome  pustular,  hut  the  great  majority  shrink,  be- 
come hrowu,  and  desiccate  unniplnnMl,  tho  skin  being  thickly  studdad 
with  innnmorablfi  raised  brown  specks,  about  a  line  in  diameter,  more  or 
lew.  At  the  aamc  time  the  Bubcutaneous  wdema  subeiderf,  the  temperature 
falls,  and  the  patient  ahuut  the  eighth  or  tenth  day  of  disease,  when 
natnral  small-pox  is  just  at  its  height,  enters  on  conviJcscence,  which  in 
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mort    auas    U  anintcrroptcd  except  liy  t^o  occnrrftiic*  of  hoik.     The 
trwicular,  pustular,  and  'Icsiccative  sia^va  urc  nil  ehortcniHl. 

4.  RMBMlTha^c  Small-pox. — Tlii^  inclwhts  casct  in  uhtch  rLil.iiiooti» 
•nd  ntbouLuieixiM  h.fiiuirrh.ij;cs  appuir  with  or  ivithwit  llie  prt'Sfiice  of  the 
cfatttvcUtritiCic  erujiLmii  of  hmiill-|Kix  on  thu  skin.  It  ia  cimvcnient  for 
(icaeriptavc  porpoMa  to  iliviiie  tbtfac  into  two  gmiips :  tho  firft  including 
thoM  ooaOB  duuBcteritfed  by  the  proaence  of  niimeroits  cutiineoiw  an<l  sub- 
cntaoaoua  hxmoiThagoB,  by  blooding  frtim  ihe  iducouh  tfui'fdKrH  am]  Inilncys, 
ud  by  ft  <Kunpl«te  or  all  but  complete  alwcnee  of  tho  chHractcriAtir.  small- 
pox vmption,  which  are  known  as  hKniorrhugiv  or  black  t<niiill-[M»x  ;  the 
wtami  tnclndiiig  thoee  cases  oxhiliiling,  in  atltlilinn  t^o  thn  charactfrintic 
mipcion  of  small-pnx,  cntaneoufi  and  BulictitArirmia  ba^niDrrba^es,  nccom- 
|«iie(l  or  not  hy  bleeding  from  thu  mucutis  Guifiiveu  and  kidneys,  uhjch 
tra  known  oa  veeicular  or  pustular  hrtinoi-rhiLgii:  timnlL-pux. 

(I)  Th«  fftemorrha^.  or  Blafk  Smali-fmi. — Thw  is  hy  no  means  rare. 
h  occurs  both  during  pptdemic  and  nnn-p|iidt!mir  j^-iiiHlH.  The  niiijriHty 
ti  Attacks  <iccur  in  vaccinatt'd  ptirsi»ns.  Thn  initial  symptoms  ai-p  alrrnjat 
ttuviaM^  Kcroro,  e«p«cialiy  the  W'kiivbu ;  iiml  there  in  often  violent  and 
loag- continued  vomiting,  atUMnloil  by  snveru  epigiittlric.  jmin.  'I'hta 
Mipcratun]  in  tho  initial  stage  is  not  high,  tunally  not  above  100"  F., 
«fMi  Ik'Iow  it.  \vty  early  in  tho  coiinw  of  the  di«<.>ase  the  cutaneous 
■odmbeiitaniKniJi  ha!mnn-li.igrH  li^gin  ;  th4'y  arc  «if  thrpo  kinds — thp  brick- 
red  petcebJK:,  the  {Hirplo  |>etcchiii>,  and  tho  vioL-t  or  ink  sfKitit  rlcsci-ihed 
■Dxler  the  hooding  of  initiiU  nishes.  Titesn  cntarmonH  hn;mtiiThii^es  ma}' 
V  wkf  not  bo  preceded  or  nirconijianit-d  hy  either  general  or  ]jartial 
WTllwrnia*,  which  appear  iisuaUy  on  thu  firet  or  secnnri  day  of  (he  illnww- 
IW  f^envral  orytbema  is  often  uf  a  vivi<l  red  euluur  ;  tlit*  furtial  en'themas 
ue  of  the  eliaraeU'r  dpscrihed  under  initial  niKhrs.  On  tin*  mTond  or 
ikinlday  red  and  purple  p>elcchi»  may  appear  in  masses  in  the  gi-uins.  the 
Sutna  of  joints  and  eWvrWre,  with  violiit  or  ink  H|>ot;^  a  little  lutf^r,  to 
bnociMdcid  by  imt>onnjunctirftl  hirmorrhage  in  onn  or  both  rye-s,  nsiially 
bt^nning  in  the  inner  as]>ect  of  the  eye,  and  giiidiially  extending  round  till, 
it  tlu  patiunt  live  long  enough,  the  cnmra  is  iiirirclcMl  by  a  dt^ep  jmrple 
ImiI  <if  ccchymosia.  Purple  spnta  appear  on  tho  forchejid  and  face  ;  minute 
(Wple  pGt«ehin<  apjiear  on  the  eyelids,  gnidnaliy  increasing  in  eize  and 
DOBher  tutil  the  eyelici);  assume  a  bin*'  blank  a]))K>anince.  Bmi^e-like 
pUdlM^  varying  in  Hize  and  situation,  and  t<iigge>«tivc  hut  iiidepondent 
rf  oootusion.  not  infrequently  appear.  I'urple  hiemorrhages  raay  often 
be  Men  on  ibotimgne,  palate,  and  fance-t,  but  the  mueoiis  membrane  is 
gniwally  pale.  Blood  oozes  from  the  gimis,  in  rare  instances  fnmj  the  skin, 
ndepistaxis.  hipniatemeaiR,  hjemoptysis,  and  meinma  niay  occur.  Jilood  is 
(iwd  in  the  urine,  and  in  women  from  the  vagina  and  ntfins.  The 
muwa  of  bsemorrbage  In  the  alxloniino-crural  triangle  and  other  flexures 
p^  darker,  and  the  violet  apoLs  increase  in  number.  The  temperature 
uutuUy  low,  seldom  over  100'  Y. ;  often  normal  or  even  subnormal. 
^Polse  is  soft  and  compressible:  the  mind  absolutely  clear  and  un- 
tied.    The  breath   is  clammy,  but  there  ia  not  much  fcetor  if  any. 
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Noumhmt'nt  is  taken  fairly,     'ITi*  patient  is  re8tlc«»,and  often  com 
of  a  Bonso  of  oppnasion  in  tho  pifficordiuni.     The  backache  is  mogt  severe 
and  pentUtcnt.      KoUiitil    K^murrlmgcs  sometimes  occur,  and  may  caitM 
partial  or  taUl  bliiidiii-ita. 

As  tli«  fiisiywo  progn-ssca,  Korflcfl  collect  on  the  jpuoii ;  the  skin  of  tW 
fac«,  (luLt«(l  )iy  ptirplu  attd  ink  spH^ts,  Itecoimti  of  nti  ashy  huo,  anil  pL-rtiajw 
liltlQ  pull'y  ;  tho  li[>s  untl  ttjngiiu  are  lilaiivhcd.  In  Koinir  uuens,  pirrliaps,  half 
a-dozeri  pnpu](«  may  bo  soon  on  cUwc  examination  on  tho  back  of  the 
lutnds,  on  the  (iocxum  of  tho  foot,  or  on  tbe  forelieatj  or  checks ;  but  in 
other  ca^fM  not  u  singln  [wpiiU-.  In  thn  ^ont  majority  of  caacti  the  mind 
is  unclou()<!t]  to  the  last.  Defttt  may  take  place  iis  early  as  the  third, 
moro  often  on  tliu  fourth,  fifth  or  sijcth  flay,  and  is  frequently  due  lo 
sudden  eiirdiiLt;  ^^yIle^l|H^. 

III  snnie  canes  no  wrythcma  '\%  present,  and  there  may  bo  but  a  small 
nunil»ur  of  lurgu  vi^jlet  ink  8pi>t«  oti  ibu  trunk  and  oxtrcmilie*,  and  a  fe* 
amallor  pnrplci  petechia^  accorapaniod  by  cpistavis,  ha^matcmeais,  and 
blu<K]  in  the  urine. 

An  exci'iMtingly  raro  and  rapidly  fatal  Form  of  the  black  timalt-f)0x 
has  been  described  in  which  tho  initiiil  Rymptoms  am  m<i5t  severe: 
lb«  temperature  reJighes  lO-T  or  over,  wilh  delirium,  coma  and  Collapse, 
rapidly  tcirminating  in  death  after  an  Jilne^^o  In-ntiiig  a  few  lioura.  No 
akin  hafmorrhagen  aro  8e<>n,  but  internal  ha^mo^rhagofl  similar  to  those 
deteribed  on  p.  227  are  found.  1  have  not  myself  kcuu  this  fulminant 
varirty. 

Itburk  Hmnll-pox  rare-ly  occ^urs  in  vaccinated  nubjecta  under  the  age 
of  puberty,  I  have  not  seen  it  in  those  under  seven  years  of  age. 
Youn;;,  vigornuB  and  appiirmtly  alnm;j  and  healthy  atlulu,  are  not 
infro<^  lien  Ely  attacki^d  by  it,  I  have  not  met  with  a  caae  in  any  one  who 
halt  oiic-tIiird  of  a  mpi.-ire  inch  of  wnlhrnveateH  varctnation  cicatrix,  and 
who  had  bfvn  sucrossfiiUy  rirvaccin.ited.  Recover)'  does  not  take  place 
frgm  this  kind  of  timallpox. 

(2)  ft'tticuhir  ami  tiisttihr  I7<rmorrfutffic  Small-poT. — This  class  includa*' 
a  very  lai-ge  Tiumber  of  ciwes  oceun-ing  among  vaccinatrd  and  unvae* 
cinatcd  subjects.  There  ai'c  two  varieties.  A.  Ca«e3  which,  in  addition 
to  hfpmorrhagtc  sjTnptoms  of  varying  intensity,  ahow  a  conaideraWe 
amount  of  characteristic  siujill  -  pox  eruption,  B.  Cases  in  which  the 
hnnnorrhnge  is  confined  to  the  cutis  under  the  vesicle  and  int«  the  skin 
immediately  Rurrounding  the  vesicle,  ivith  or  without  hirmorrbages  from 
tli(j  iniR'ims  Tii^mbranea.  These  nmy  be  named  sub-  and  peri-vesicular 
hajmorrhiigic  cases. 

A.  H.Tmori-hagic  cases  attcndwl  by  moro  or  less  abnnrlant  charao-' 
toriatic  sroall-pox  eruption. 

General]}'  speaking,  in  thia  class  a  fairly  copious  eruption  of 
vesicles  Biiccueds  the  hwrnorrhsigic  appvarauces  and  symptom*,  find 
the  anifimit  of  chanictoriatic  eruption  is  usually  in  the  inverse  ratio 
to  tho  Bcvorily  of  the  hrcmorrhagic  symptoms ;  not  only  do  hfemorrhagee 
take    placo    into    skin    free    from    eruption,  but  there  ia  often  hasmor- 
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rfaage  into  thft  cutis  under  the  vuicio,  and  into  the  ekiu  immediately 
fumHuidtag  tlw  vesiclo.  The  U-mpcraiun'  iii  tbutii;  ciuitte  is  usimlly 
Above  100  F^  and  if  ihe  patieni  live  till  thu  piwtulatjon  htgins  it 
riaeft  to  103*>t04°  F.  The  miii<l  is  lUwuyis  moru  ur  Wh  cuiifusL-il,  ami 
there  is  ofteu  activo  and  violuiiL  dcUriuai,  tlic  dcgi-ut;  of  itientul  con- 
foeion  and  delirium  b«ing  usually  in  direct  mtio  t«  the  amount  of 
intttic  unuitl-pux  vnijitiun.  Thu  face  and  limtn  swell  in  |>n)i>tjr- 
to  the  amount  of  the  emnll-pox  eruption.  The  pulso  Ik  m[iid,  weak, 
may  be  iircgtilar.     R«epiration  \&  rjuickcncd  and  shallciu-,  cough  is 

ly   troublvDome.      Sondes  colk-ct  yii    the    guiun.     There  is  usually 

mnch  eraptioo  iu  fauces,  while  drit-d  nnirua  adheres  to  the  montli  and 
throat,  and  blocks  the  iiostril.t,  and  thirat  is  excessive.  There  \^  nften 
much  fiJirtor.  In  fstct  the  symptoms  »]>pru<ich  those  of  confluent  iiutiu-Hl 
small -pox. 

H'ilh  Terr  rare  exceptions  indeed,  |>ati«nts  atTecUxl  with  this  kind 
uf  anall-pox  do  not  rcvuver.  The  dtuution  of  life  is  longer  Ihun  iu  the 
pare  haMncnrhagie  case's,  and  shorter  than  in  the  naturul  eoiiflui-nt  coacs  ; 
il  i»  dirpctly  proiKirtionfd  to  the  annjunl  of  siuk11-[w>.\  enifitiun  present, 
ind  in  iuverso  nuio  lu  the  umouiit  uf  tikin  hikI  olher  hiemurrha^jM. 
bnth  nKUully  tak4»  place  from  seventh  to  U'nth  day  of  diauaw. 
b.  t>ub-  and  pcri-vosicuhtr  ha-uiurrluigic  casus. 

In  these  eases  there  is  an  absence  of  onliiuiry  eutanemis  and  suIj- 
haBmorrhflge*  The  small  -  pax  eniption  may  be  discpcte 
inRu«nt;  the  papules  and  liiiu  of  redness  round  the  vesieles 
ut,  however,  often  of  a  deep  Htigry  red,  or  even  purplish  wilmir. 
The  Vesicles  develop  in  the  usual  way,  hut  obout  the  third  day  of 
tlw  eruption  a  durk  central  discului'atiou  appears  in  ihu  vesicle  \  It 
quickly  enlarges,  and,  in  twenty-four  hours  or  lean,  the  vtwiclo  has 
a  nnifonn  purjile  or  leaden  apijearaiice ;  simultaneously  with  this 
ckugc,  if  not  before  it,  there  appears  niund  the  lia«ir  of  the  vesiele  a 
(hrct-coloiired  areola,  about  a  line  in  width,  whieh  does  not  fmie  nn  pres- 
WPB.  Those  8ub-  and  |>eri-veH)cul«r  hiemonhiiges  ni;jy  bo  coextensive  with 
iheeruption.  They  are  often  seen  mi  the  lower  [txlremiticH,  eejiecially  on 
lb£  \t^ ;  in  other  cases  on  the  lower  and  upper  limhit  and  trunk,  and  tn 
•AtuTB  on  the  face  also.  jVs  the  VL-sieles  HII  and  JU'e  distended  hy  serum, 
wWh  is  itBually  quite  elear  and  free  <if  lihxHl  or  ItieniogEotiin,  the  snli- 
'oscular  baimorrhages  disappe«.r  from  view ,  but  the  chirety  areolaj 
{Knitt.  There  is  usually  hiemorrhuge  from  the  mueous  eurfuees,  and 
MraetimiB  from  the  kidncyH,  hut  this  is  not  so  niarketl  «m  in  tho 
«hrf  variety  of  ha-morrhugic  cases  <Cla«s  A).  There  is  often  much 
fetor,  great  thirst,  and  usuatly  ddirlum.  The  temperalnni  ranges 
telwscQ  99°  and  102'^  F.  in  the  vtviicular  sUige  ;  and  in  th(i  pustular 
n»«t  to  103^-104"  F.,  or  even  higher.  The  pulse  is  rapid  ami  weak. 
Btoovery  is  not  infnupient,  especially  if  huIh  and  jK'ri-veMii-uliir  ha-mtir- 
ih^  be  confined  to  the  lower  extremities,  and  to  a  few  vcsic!e«  on 
tnnk  or  anne ;  but  if  the  hsemorrhage  be  on  the  face,  trunk  and  cx- 
tnnities,  and  the  eniption  confluent,  recovery  does  not  Liiki^  place     1 
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fanrc  seen  a  fuuil  I'^i-st^  nf  diHcr«tce;niaIl-]>ox,  viilli  f>ii))-vc8icului-  ha^maiTb&ge 
uridor  ovcrj-  visicli',  but  no  pui-plo  s[»)i»  or  pctwhiw,  and  not  »  tmc*  oi 
hicinniThii^'u  fmm  miicoUH  surfiuMi.  Vesicular  ami  pustulur  liaMUUirluigic 
smiill-ivix  mfty  Im  citlKir  confluoni  or  diacrt'Wt,  but  w  moet  commonly  con- 
fluent, and  :itt«clc«  IhjIIi  ■^acciiiaUtl  and  lui^acciliAtwl  subjccU. 

f'sftiilf-iHniwrrkruiic  C'ttes. — Thuro  ia  tt  form  of  mwill-pox  Bomctima 
cji]k>d  ha^morrhngi'C  vcsiciilnr,  in  which  thw  a|)peiininctfs  are  a*  follows  : — 
No  cutancoua  or  aubciiUinroiXB  h;i;iiioiThjif;^*«  penetrate  either  into  tic 
piirLa  of  this  skin  (n:u  from  eruption  or  into  ihu  ukiii  nixliir  tho  vesicJeu. 
About  the  fourth  or  fifth  day,  ivhcn  the  vcaiclcs  are  filling  with  Mrran, 
ibey  acquire  a  purple  colour,  tinged  with  red,  due  le  the  vwsicular  fluid 
liciii^  filjijnrd  liy  liii'imvglohin.  The  veaiele  in  UKually  well  fillwl,  and  on 
bi^in^  pricked  reddish  serum  escapes.  This  ii  a  totally  diffcrenl  con- 
dition from  the  jiul>-veKicul;»r  hwuiorrbage  alxjvc  deseribed,  which  appean 
on  the  aocond  to  ihu  fourth  day  of  urupuon,  and  disapprflrs  fn>m  inew  as 
the  vesicto  fills  with  clear  lymph.  It  in  uauaiiy  met  with  in  vaccinated 
8ultjiH:;t^  and  ia  very  often  seen  on  the  lower  extremitios.  In  women  some 
uterine  hirmorrhage  nmy  ocenr.  These  pseudo-hicmon'hagic  caars  usnally 
recover,  and  are  not  infrt'unently  recorder.!  »*  reeovcries  from  black 
small- pox. 

AiHimnlfms  Forms  nf  Eruplion. — During  the  pustular  stage,  in  soma 
diBcrete  eases,  in  vaccinated  or  unvaeeinatcd  subjects,  the  epidermis  of 
the  skin  at  the  Imisp  of  tht.'  pitsuilu  is  nii^ed  by  an  exuddtion  of  cb«r  t»r 
«tniw-cn inured  Huid.  A  bulk  like  a  perajihigus  blialtr  u  furmed  with  the 
pustule  anchored  or  flouting  in  the  centre,  ^ 

In  certain  c^LseR  of  iiKiditiod  smnU-pox  some  of  the  vnaiclea  on  the  Aic«^V 
ej»pecii»lly  on  thn  nnse  nn*!  cheeks,  do  not  deaiccJitc  and  fall  off  in  the  usual 
manner.     The  l,ymph  ap[jcars  to  bucumu  ptirlially  organised,  ami  a  verm-  ^ 
cose  condition  roaulta.  ■ 

Owing  to  the  modifications  produce<l  in  the  eharacteristic  eniption  W 
vaccination,  many  forms  of  Ktnall-|mx  baKc<l  on  these  modifications  have 
been    describerl,   sueh  as    niiliary^  crystallino,   amcifomi,  and  so  forth  ;fl 
but  the  vaneties  are  fanciful  rather  than  important.  V 

Mr.  Marson  describe*!  a  variety  hiisrd  uu  thn  ilistrilnilion  ami  aggrega- 
tion of  the  vesicles,  which  he  namwl  carymbfwo  Kmail-pnx.  Cluster*  nt 
voaieleti  like  corymbs  apjHsar  at  different  partu  of  the  i>ltin,  and  the 
attacks  were  usuatly  if  not  invariably  fatal.  This  variety  1  have  not 
seeiL 

Inoculated  Small  pox. — On  the  second  day  after  inoculation  the 
filrin  lit  the  point.i  of  inm-idatinn  is  puckered,  and  of  a  yellow  colour.  On 
thfl  ttiiixl  day  a  papule  hits  formed;  on  the  fourth  a  vehicle.  On  tho 
sixth  day.  if  inoculntloii  ha.'^  taken  place  in  the  arm,  tho  axillary  glands 
are  swelled  and  puinful,  and  on  the  seventh  or  eighth  day  the  vc«iclo 
has  bQC[^mo  a  ptiAtulc.  The  temperature  is  raised,  and  there  may  IhC 
headachB,  backache,  and  vomiting,  followed  soon — eighth  to  tenth  day^ 
by  the  chamcteriMlic  genonil  ernptinn  of  amall-])ox.  Jnotailated  smalbjHix 
usually  hut  not  invariably  ran  a  mild  course. 
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Second  Attacks. — ThcHc  are  very  rara  Many  emnllpox  patients  stHto 
ikatthey  have  had  a  proviouft  attack,  but  if  rarpfiil  inquiry  he  nmdc  into 
Um  Rynptoms,  dititribution  of  cniption,  mid  duration  of  illncse,  and  if  tbo 
scare,  if  any,  be  cxaminefJ,  th«  alleged  lirst  atUirk  will  uamilly  turn  out 
to  have  Vwn  rhirkpii-jx)*.  In  thrpo-fourtha  of  the  ciweH  of  allc^^wl 
teoond  attack  that  hiivo  come  under  my  notice,  1  was  able  to  satisfy 
rajTMrlf  thai  the  first  atlavk  liiul  bf-eri  uno  of  cliii-kpiL-pox ;  an<I  in 
BKWt  of  the  othtTS  there  wtw  not  mflicient  evidence  to  show  whether  tho 
Brat  attark  h»d  hcon  emall-pox  or  not.  I  have  not  iM>en  an  attack  of 
mall-pox  in  any  porsiin  who  bore  unmifilitkjibbi  cviflciru-o  of  having  had 
inia]U|i>»[.  SecnrNl  iLttackauftually  run  a  niikl  (-ourHi;  liktr  thut  of  mudified 
imall-pox,  luit  severe  second  attacks  aru  said  Lo  have  occun'ed.  I  have 
Men  a  mild  attack  of  small-pox  forty  years  after  successfiU  inocula- 
tiuo. 

Small*  pox  after   Re  vaccination. —  Such  cases  occur,  but   in  the 

■ujority  of  caswa  it  will  l>e  found  that  the  reviwriruLtion  had  been  uu- 

mcccMfuL     Some  persons  who  hiivu  l>een  successfully  revaccinated  do, 

however,  rontriict  snudl-pox.     Of  such  cases  observed  by  me  the  time 

intcrvttniiig  l»etween  the  revaccination  and  the  attack  of  »nia]I-pnx  vjLriod 

fwm  one  to  twcnty-fivo  year«  ;  the  average  being  tOJi  years.     The  attack 

ii  tuuaUy  mild  ami  modified,  but  1  have  necn  a  cnso  of  pure  hiemon-hngic 

iBlll-pox  ill  a  vromaii  whi*  s(at«d   that  Hhe  liad   liL>eii  Hucce8«fii]ly  vaixi- 

nud  fonr  years  previoiinly  ;  and  on  her  arm  were  eoirs  alKigcd  Ui  be 

die  lo  unrl  indittingiii!«hnb!e  from  those  resulting  from  viu-ci nation.     I 

km>  not,  howuver,  m'oii  fatal  c<ni;itl-pox  in  any  one  whose  primary  vacci- 

Mian  WHS  efficient,  and  who  hnd  al^o  been  successfully  revumiiuted. 

Small-pox  In  the  Foetus.— This  is  said  to  havp  occuiTcd  as  early  as 
tha  fuurth  month.  The  lial>ilily  of  the  iuilun  to  sDmll-]iox  is  not  great, 
Imm  il' appiMirg  to  iniTo-'we  diructly  with  its  age.  It  is.  however,  excirp- 
liswil  to  lind  that  the  I'hil'tin'n  Imrn  <if  variuloux  mothcm,  evun  iliiring 
MTalcsccnce.  have  bad  8niall-i>ox  iii  iitero,  or  that  they  arc  bulTerittg 
baa  it  at  the  limo  of  birth.  There  is  some  roason  t«  believe,  indcod, 
ibl  thvy  arc  more  or  le^s^  protected  agttinst  «mnll-i>ox  by  the  niuthtir'H 
ilUck.  Of  half-a-4lozcri  infants  iMirn  of  variolouH  niuthr]*u  which  have 
ecBui  witler  mv  oVwervalion  only  one  had  fnudl  pox  at  the  time  of  liirtb. 
Bm  inf;uits  have  l>een  born  at  the  full  time  who  imd  vvidcntiy  pH6&ud 
thwufth  on  attaek  of  Bmull-pox  in  utero.  Cnaei*  have  been  rocurdiMl  of 
irfinu  showing  the  eruption  of  small-pox  woU  developed  at  birth,  ihc 
Botbvn  Dot  ha^'ing  had  small-pox  ;  and  in  on«  such  ca^e  the  muthur  is 
■id  to  liiivc  rnntnict<«i  sniall-pox  from  her  infant. 

Complications. — S^in  ami  Sniu-ulaiifing  TiMvre. — Miiltipk  abscewes  are 
ikiDfHi  fri-^jucnt  of  all  coiiiplii^dLtiiin^.  They  ajuM-'ar  during  ar  aftnr  the 
(napldinn  of  the  prrx-can  of  sciibbing,  aro  sinLiU-J  usiutly  on  the  extremities 
(ifihiv  «ca1p,  are  Miperfifial,  vary  in  size  from  that  of  a  large  pea  to  a 
*>huit,  iir  Lirgpr,  are  iinattiMided  by  mneh  jiain  or  cormLitutiunal  dis- 
tiirbincip,  and  are  often  present  in  large  inimbeni.  Large  absccssca  on 
■fcoulden,  hip«,  limbs  and  neck  are  not  uncommon.     Ischiu* rectal  abscess 


Oceun  occasionnlly.     PrCHsure  altsccases  aiid  bed-snru  rarely  occur.    Gia- 
grene  of  tho  Uicb  is  even  luuio  niru. 

Frysipcias  is  nnt  infivijntMit  ;  it  romcs  on  during  tlir  R«ibl>ing  stage  or 
later,  moRtly  attnckR  the  f»ve  atid  Bcal[>,  <jr  tW  anns,  am)  snniettme«  tbe 
scruttini ;  it  is  iipt  to  npivail,  iiihI  i»  AttBn<3cil  by  pyrexiu.  U  li»ii  t-xti^neive, 
the  coEustitudnnal  Aymptnms  may  l>o  severe,  and  the  ])Ati(-i)t,  if  wcak«nc<l 
by  a  severe  attack  of  sTnall-EK>x,  is  not  iiniikely  to  succumK 

Drop  cnlhiliuy,  (isiially  ufToctiiig  tbi-  i-xtruinitJUH,  BU}H>rv(!iiu8  in  miue 
coiiHiifMit  c»wA  <binii^  tht:  Utc  pustuUr  or  scabbing  stage.  It  is  often 
extenfivi*,  KonivttiiiflB  involving  a  whulu  linil; ;  tbu  alTvclvd  part  is  red, 
brawny,  iind  bot  to  th(^  tdiich ;  pyn-xia  is  high,  constitutional  Bymptoms 
Aoverp,  iiml  it  eift^n  pmvcs  futal. 

Obstiiuitc  acne  piutuloBii.  of  tbc  tioE>e  utid  face  is  not  uncommon  during 
convaleacencp. 

Jii/rf. — t'onjunctivitiB  is  present  in  a  large  proportion  of  confluent,  and 
in  a  amall  prnportion  of  discretm  ciiBea.  In  adtiku  it  is  tiot  often  swvere; 
it  oci:iirs  niattly  during  the  vpsirular  nnrl  pnstnkf  stJigcs,  hut  snmfitimffl 
duritig  convalescence.  In  uiivnceiiiiUi'd  infants  and  children  under  three 
years  of  ago  it  k  not  infrequently  severe,  and  may  be  atti'mled  by  jmliwlmil 
dennatitis.  with  Iiai-d  mvetling  of  the  lids,  the  upper  so  overlapjHng  the 
lower  that  it  is  ivith  the  ntmoet  difficulty  that  they  can  l>e  opened.  In 
favourable  cases  it  subHidcs  with  tho  commi-ncement  of  ronvaloocence, 
but  ucni^iniiiilly  iion-inHmiinialDry  IceratitiH  Hr>t»  in  ;  the  cornea  iMscomea 
rapidly  opa<jne,  and  sK<nghe:,  with  the  formation  of  partial  or  complete 
anterior  stAphylnmii.  I'hlycUtnnlar  ulcere  of  tho  conjunctiva  an!  not 
uncortiinon.  Come.il  ulcer  is  common,  rarely  adecta  l^otb  eyns.  is  usually 
supcriiciid,  and  is  attended  by  photophobia,  luchrymatioii,  and  injection 
of  the  eorneal  zniif  of  vessels. 

Acute  inflanimittory  keratitis  occur;  in  »om«  severe  cases  during  the 
pustular  or  inenistation  etage.  Photophobia  and  incrcw^ed  intra  omlar 
tension  are  usually  present;  usually  the  inflftmniatioa  is  often  limited  to 
une-bidf  of  llic  conie^i,  is  sometiiues  accompanied  by  hypopyon,  in  other 
uues  by  sloughing,  and  formation  of  a  deep  pei-forating  idcer.  It  usually 
affeet*  one  eye,  ^r  if  both  eyes,  one  loss  severely  th-in  the  other.  If 
thi3  ulcer  be  not  very  deep,  the  opacity  often  disappe^i's  in  time,  though 
it  is  sometimes  |iermanent^ 

Koti-intlauHuatury  kenilititi  occurs  during  tho  late  vesicular  or  pu«tuJar; 
Ktagtis,  and  Ik  most  freipiently  muiccd  in  very  confluent  cases,  especlidly^ 
those  in  which  the  vesicles  arc  flat,  and  give  to  the  sktn  the  appearance  of 
jjarchiuetiU  There  i»  complete  abBcncn  of  injection  of  vesaeU  of  the  con- 
junctiva, or  of  the  cnnutnl  zone ;  and  no  photophobia  or  Incbrvmotion. 
'Vhu  tirvt  sign  of  itx  onset  h  diminished  liifttre  of  the  cornea,  which  Ux>k8 
dull  and  sluggish:  it  iguirkly  liecomi-s  cloudy,  and  the  whole  cornea 
may  Iwcomu  o()iiquc  in  from  twenty-four  to  thirty-six  honre.  In  a  day 
or  two  it  sloughs,  diNrhurgc  of  llie  af|UCOUs  follows  with  prolapse  of  th« 
iris,  iiruti-usiuiL  of  tho  lens,  and  complete  anterior  stapliyloina  ;  or  ev 
jianophthahuittB  :iiay  ensue.     In  olber  cases  only  a  portion  of  the 
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»y  alougb.  ami  if  the  perfgniticn  be  sninll,  a  t;mall  RUiphyloma  only 
«1l     This  (orva  of  keratitis  is  often  limitfrl  to  one  cy^,  hut  if  Ijotli  he 
rtvd,  ODO  tmuiljr  less  than  the  other.       Ulincliiess  duo  to  8ninll-;>ox  i^ 
vstullr  a  rrxuU  of  this  non-iiiHiimnintory  kt^ratttii?^ 

A  p«riili.ir  fi>mi  of  cortical   iilreralion   is  <)ni)i«timcs  met  with,      II  is 
sujwrlicial,  t>egin5  at  thy  niar^^iri  of  the  corrrwi,  gnwlmiHy  creeps  from 
lie  to  the  ollitir,  litiil  ili!nui]4.w  tliii  conic-i  of  tU^  (3{)ilh«liiil  layer.     U 
'>inpanie<l  hy  i>ain,  photophohia,  and  injwiion  of  tho  cornea]  zone  of 
and  of  the  conjunctiva;    intiltnuinn  of  the  deeper  layers  of  the 
does  not  oomr.      \^  the  iilcfrntinn  pni^cHRin  the  rennwiil  nf  the 
•pitheliiim   fdllowD  on   doAvly,  tht^  nli/iTiitiutt  iihiiwing  :i*  a  thin  Hni^  :u4  it 
,«ree|)e  fmm  one  side  of  the  cornea  bo  the  other. 

Retitia!  haemorrhage  oocnw  in  somi*  h.Tmorrhagic  cases,  and  the  patient 
lOninplaitiii  of  being  linahlo  to  wei  tviCh  nne  of  his  pynn.  Iritis  an'l  eyclitiH 
ven*  mrc  Orhital  c«lhiliti!«  occiifh  in  a  few  cases. 
IMtlt*  i»  iiotcmiimon,  Imt,  if  it  occur,  it  is  ntinally  ntitin  m*^di:i  uf  ono 
both  ean,  ami  may  end  in  jiartial  or  complete  (leafTieas,  U  appt-ai'K 
BiJmes  in  di^rrct^,  but  iLsiuilly  in  severe  casus  ami  during  the  pustular 

Ma«toid  almcesa  i»  very  rare. 
B^iratery  Tract  and  Lttnys. — Noeal  catarrh  18  rare,  and  only  occurs  in 
kTfrj  few  confluent  oases.  Epistaxifl  is  not  uncommon  In  htpmorrhagic 
xiuU-poz.  LarTp-ngitis  i»  u»«ially  caused  by  ttie  prcwnce  of  vesicles  oti  the 
mnrous  memhrane  of  tlie  Iuryn.K  :  it  occurs  in  vesicular  or  puatiilur  ^ta^t'K 
in  a  large  niimlter  of  confluent  cases,  and  occa'^innally  in  discroto.  Its 
oMet  io  ii«iially  grudiul,  and  in  attended  hy  husky  voice,  hiryugeal  lohj;!), 
Hd  not  infrequently  by  dytipntoa  which  may  render  tracheotomy  iicci'i!«uiy . 
bmcdiate  relief  is  often  thereby  obt-iinerl,  hut  unless  the  puticnt  bt 
nuing,  and  the  atlaek  of  sniall-pox  nut  very  scvui-e,  recovery  Kcldoin  l;ikf>K 
piue.  Most  confluent  c;l44!s  tliat  present  symptoms  of  liLryngejJ  ulistruc 
tioQ  haw  much  bnmchilit  and  oft>>n  hypostatic  or  cAtarrhal  pneuniunia 
indtlilion.  Luryngiti*  occasionally  (x.Tura  dunug  convalescence.  I'en 
dnwlritB  with  necrosia  of  wirtilagea  occur!!  in  a  few  cases.  CEdoma 
«f  the  glottis  is  rare.  Bronchiti<«  is  univer«al  in  scvvre  caxcs,  aR<I 
ii  kUcnded  by  frujucrit  cough  and  nnieh  ex]iecti)ration.  ('atarrhnl 
pnMtnonia  is  exceedingly  common  in  ennflut-nt  cases,  nnd  in  VL-sicuIar 
•od  pustular  hjpmurrhagic  itmall-pu.x.  Ici  unvaccinatod  children  it  h  ii 
fmjuenl  euiiso  of  duath.  Loliar  pneumonia  is  fairly  cnmrnDii,  iintl  ui'ually 
wars  in  piwiillar  and  incnistulioii  stages;  sometimes  during  the  stage  of 
deeniAtatton  or  during  convakwcence,  and  for  thij  most  part  in  confluent 
(■BL  Plouriay  with  suppnmtive  efl'usiori  ia  also  f;iirly  coinnum  in  bcvcps! 
■*•  during  the  ineru*tation  and  deii-qstatirju  stages.  Gangrene  of 
'wgi  and  (wIcmJi  of  lun^  an;  very  nirtt.  (.'"llupsH  of  portions  of  lungs 
«  not  infrcijucnt  in  Liryngcal  cascA.  Congestion  of  lunps  is  present 
>ii  anvt  e&ses  of  so^'ere  confluent  and  in  all  vnricties  of  hiemorrhagic 
UMlI-pOX. 

Difedm  System. — Glossitis  is  of  rare  occurrence,  and  occurs  in  th« 
alar  or  postular  stages  of  confluent  cases,  rarely  in  discrete  cases. 
Vol.  i[  p 
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It  U  attcndwl  by  niiich  pniii ;  the  tongtie  !«  often  cnonnously  swelled,  ffib 
up  thif  cavity  uf  Itii!  mouth,  prutrudea  fruiii  Lhe  li)is,  and  prevrnts  tht 
liatient  from  Uikitig  noiirisliiTicnt.  It  is  UBiuUly  a  fortal  complicstion. 
Parotitis  ix  occAximially  *,v«\\. 

Ulceration  of  iho  pulato,  rimeuit,  uiid  plmryux,  utuitidiid  by  a  raggnd 
eondition  of  tho  lauooua  ni>L-iul)nino  (liio  to  nipturo  of  the  vesicle^  is  ttol 
infi-urjriutit  ;  -awA  if  tho  eni|iliiin  lic  vory  copiotis,  tlie  fuiicv«  and  tunsiU 
.uppcitr  til  In.'  itivtwUid  with  dirty  whilo  diiilitlicriiic  iwiiilininc; ;  but  (he 
«!o;rditic)ii  oidy  roscnihle^  and  is  not  diphthevitL  IDiplulieriu  is  vcrj*  nuv 
iiidetfd  in  i«umU  - |iox.  Ulcerative  stonintitis  (iccuns,  but  gungrenoiw] 
stomiaiti^  I  have  never  seen. 

lUart. — PtMicai-dilis  occurs,  but  very  rarely.     Ulccmtivo  cndocarditi*. 
i-t  extrvmoly  ran*,      Myocarditiit  occurs  itt  a  largo  iiiunber  of  ttio  coafluent 

A^tlomiiKi!  J'lJifiTii. — Poritoniiis  occiira  in  rare  i:a8u«.  I  have  M*n 
oxtviisivH  |)[iritoriiti»  in  two  auav^  iiftfi-  iiliortion,  onco  (uxtonsivcly)  in  un 
adult  m^h;  iilonK  with  plcuriay,  onci)  limited  to  the  left  hyp«ichondpium 
and  to  ibis  epigastrium  in  a  patient  whose  splfon  was  stiiddod  by  lai|^ 
ijinbitli.  Albiimiriiiria  occurs  in  about  uim-tliinl  of  llm  coiiHuunl  casn; 
Xfiphritis  ia  cxc^oodiri^'ly  mrc,  but  may  follow  during  oonvaloaeenoe. 
Cystitis  ocgtun  ocL-asionally. 

\Wm>ui  S'lstnn.' — («)  Acuti!  slaj^o.  Tho  inl«iiso  bnadachp  of  the  initial 
»bi^  U  not  iiif reijutTLtty  atl<^tid<id  l)y  delirium,  in  somu  caiic^  by  c»i\  uImioiu 
or  c^ma.  In  tliu  va»t  nmjurity  of  in&tancos  tliuso  nervous  ttymptoma  subMdi- 
or  di.vi]ipi»r  entirely  on  thr  apponrancn  of  tha  nniption  ;  but  in  a  number 
of  cmrtucnt  cases,  especially  thoBft  of  Uib  vt-tiioular  lia-raorrha^ic  type, 
altliou^h  there  may  Lo  boiiiu  diiiunutiori  ol  the  dt'liriiuu  aftvr  the  vruptton 
h^i3  uppruirrd,  tho  lull  is  liut  temporary,  and  it  soon  )(ci;omca  noisy  and 
violent,  ;irid  ]:ist.s  until  shortly  befurt^  ihi-  ditath  of  th«  {Kitient.  Ilalluoiiia 
tiuiia,  ddhi^ions.  and  nu^l.Anehifiia  ix^utir,  but  usually  diMtppfur  af lur  a  sliurt 
time.  Anisnhnaiaand  hypcra^thtwia,  with  or  without  painlyais,  are  of 
occMional  occurrwuco.  (A)  ne&iccLiion  Btafrc  an<i  conv^ilescencc.  Facial 
paralysis  occurn  in  a  U-^w  vhsks,  ami  ulwayfi  terminate  in  [:iHn]>lHte  recover^'. 
IVriphivral  nwiritis  is  raro.  Myelitis  wiih  |u»rapIopii,  paralysis  of  the 
hlsiiltior,  occurs  sometimes  in  thu  late  ]iu8tular  stage,  ami  1  have  met  with 
■  it  during  conv.'dfso(-nc(5 ;  hut  it  in  a  ram  complication.  WVntphal  describes 
n  ciMO  of  ptmplcjipa,  in  which  he  found  snmll  foci  of  softutting  widely  h 
distributed  in  the  f;ray  and  white  eul>«tanee  of  tho  cord.  fl 

Tho  .ijinptnms  of  irHuliir  ncli-roHift,  talieH  dortiidi^,  and  acute  ascending 
paralysis   provinjj  fatal   in  a  few  days  with   nn   n-cogiiisalitu  Icflion,  have 
been  known  ro  follow  Rmall-pox.     Orebral  hiemorrha^e  occurs  chiefly  in 
vftiicniar  or  piiitular  ha-nmrrhajpc  ca-W-s.      lU  onset  h  quite  sudden,  and  ^ 
if  the  hueiuon'hagc  ho  extensive,  recovery  does  not  take  place.  ■ 

PfftBmiti  occura  in  a  few,  and  is  somcfcimos  accom|)anied  by  acute 
ilisorganijtatioii  of  some  or  all  of  tho  principal  jointi.  S<^pticnemiA  occuri 
in  some  ca«cs,  attended  by  deep  ulceration  of  the  skin,  and  in  those  with 
exticnttivc  and  deep  celluliti.t. 
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likmmatam  i«  cxt'eedingly  rare,  Ijut  may  occur  in  coiivaltwcence. 
fhUltHiSy  u.iiul]y  of  the  lou-ur  lim1)B,  ttu-iy  happ«ii  during  thu  iiicrUBla- 
tioo  Uu^  ur  titter.  OirkiiU,  often  dntiblR,  with  clfiiftion  into  tuuicA 
vi^pualis,  b  not  infre<iaent,  itKuatly  in  tim  pustular  and  iiicriisULiuii 
perioda.  Oraritia  ucciira  i>c«:u»ii>iuUlv.  J'aiujffumusis  is  somvtinios  Rccn 
iadiadna. 

FrrfmoKf. — Lialiility  to  abortion  increase*  tlirectly  with  the  ago  of 
tbe  fivliu  Ami  the  severity  (if  the  tittiick  of  HniaII-{Ktx.  In  hujiuDrrhagic 
aod  cuuSucnt  cwWd  abortion  invariably  occiira  If  tho  puLiertt  HUrvivc  lon^; 
enonrfa — GtimL'tiracs  in  the  initial  stage,  mom  Civqncntly  later.  It  is 
ttnuUy  Attcmlrd  with  cnnsitlorablo  lia^niorrhagi*,  anri  in  Homc  traacB  tlic 
pUoenbt  in  rrtaitnx]  and  bas  to  bo  lie-tjichcd.  In  cli^tcniti;  i<nt)),II-]>ox  nlxir- 
Itton  nmy.  but  morp  often  does  not,  occur. 

Sequela. — Fittimj. — -In  nwcs  in  which  tbi-n;  hiiH  bciin  little  if  any 
ulcontion  of  the  skin  the  pitting  ii>  sligbt  or  none.  At  Hr6t>  on  the  separa- 
in  of  the  di-aircaitwi  ecab,  there  in  in  iimiiy  caaeH  cnnaitjembje  byimrtruphy 
tin  at  the  sitf*  of  iho  piifltiilf^,  the  cpidermifl  being  reddcnc*]  nnd  raised. 
lo  wniTBC  of  time  this  sulfides  and  IcaveB  the  skin  (Hiito  smrMiih  i>r  fiiirilly 
|ictt«d.  Hut  in  rrifuK)  in  trhirh  thi<r»  in  doep  itlci'-mtiori  nf  tikin  the  pitting 
tt  maHicd  and  somctimcH  cxcosnivc,  buing  most  notici-nblu  on  the  face. 
Hie  extent  and  depth  of  pitting  are  in  direct  ratio  to  the  uxtent  of 
Ow  influDination  of  the  p»j)illie  of  the  skin  anil  the  cons»<tuent  nlctira- 
tion. 

A  vertueoae  or  warty  condition  of  the  skin  of  the  noso  and  cheeks 
mnlta  nnt  infreqnpnlJy  from  drc|)  nlcunitiou,  In  a  few  continent  caoca 
Id  ■tuch  thtfre  1.4  deep  tdceratloii  and  nim-h  <Irrnialiti6,  btin<U  nf  cicutii- 
ndtisiue  form,  and  a  cMvid  condition  results.  The  face,  which  ia  the 
fU%  ttuully  afTectnl,  Wconuu  scarred  and  diAfigiirod  ;  ectropion  and  di»> 
kftiMi  of  the  mouth  may  result. 

Ai'p^'ui  is  noticeable  only  after  oerert'  iittaelis^  and  is  usually  more 
Bniird  in  odultn  than  in  children.  If  thf  ulceration  of  the  cnii.'*  of  the 
HSlp  he  w>  deep  and  exU'ii^ive  its  to  destroy  the  hair  foHicles,  pemiimeiit 
puUil,  Bumetimes  almost  eomplete  alojipciri  folIowH.  Dui  in  many  caaes 
tkthair  gmtrs  a^in  in  great  abunrlance. 

Wgin-ndiflion. — When  the  desiccated  Kcabs  fall  off  thero  is  in  all  casefi 
I  md  diKolorntion  which  la-tta  a  considenibli?  time.  In  vesicular  and 
pnttiiULr  lupine rrhagic  ca)«eM  there  ih  dark  pij^iiieiitiitioii  of  mkin,  iihinLliy 
ttnt  marked  on  the  lower  extremities.  This  pigniencalioii  liisl^  a  long 
tine  and  rlUappeara  very  slowly. 

i*oit'/tbrUf  itiMniiy  is  a  rare  iequel  of  small-pox,  and  usually  ends  in 
«apl«te  rooovory. 

Tvlirrrtii^isit  t^  thf-  limt/i  occasionally  follows  a  severe  attack  of  smidt- 
|oi  cither  during  couviileecence  or  litter. 

Convalescence  la^ta  a  varv-ing  periotl — from  n  week  in  the  mildest  case 
to  vmny  nuiiitb^  in  the  moat  severe;  n  fpw  pJLtienl.^  never  completely 
ttguo  their  health.  But  in  most  cases  ultimate  recovery  is  complete, 
Md  it  is  not  an  unusual  occurrence  to  hear  p&tienta  assort  long  after 
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recovery  from  severe  fnnall-pnx  that  they  <!nJ4^y  bfitter  1ip.illh  than  bAfoii^l 

Kocovery  from  di'scri^tp,  and  mild  conlliierit  smfiU-pox  uiiuoconi paniod  liy^l 
h.'pmnn-hagie  symptTfms,  wht'thor  in  vaccinated  nt-  miraccinntod  fiiihjnclJt, 
ifl  in  almost  evuiT  c:isc  rapid  and  complete.  Mnny  viii'vinattxl  patients 
are  w(?ll  tnmi  the  timii  of  K\\v  apjmanince  t>f  thi-  t-haractfristic  eniption. 
Recovery  aftnr  sovorfl  confiiiotit,  jind  vtisicular  anrl  piwliilar  htt^morrhagir 
attacks,  whether  discrete  or  confluent,  is  usually  sJow,  and  may  be  reUrded 
hy  tilt)  iK-curfciici'  of  sorirniH  (■nmplicatitiriH. 

Tho  duration  of  the  Infectious  period  is  so  variable  tbal  a  hard  and 
fast  rule  aa  to  ita  limitti  wmtiot  ln'  lajil  down.  It  varies  tram  a  week  in 
llie  mildp'^t  \'\  tw<i  mnnthfl  or  more  in  very  severe  caflen.  In  ordinary 
diKcri?t«  ivumrti  it  laHt.^  UHiially  three  tn  fmir  weekn.  A  patient  U  not  to  be 
regarded  as  free  fntm  infection  till  all  the  crusts  and  desiccated  pustules 
have  fallen  r>ft',  and  thi>  KiiIiKcqtK'nt  dcflipmmation  on  and  nronnd  the 
newly-fomu'd  epi<lcrmis  is  complete!.  I'nder  the  thick  epideniiis  of  the 
palni»  of  Lh<*  liiiiiiUand  tlie  boU'b  of  the  feet,  and  under  the  nails,  many  of 
the  jinstiilns  do  not  niptnr*%  and  must  he  eut  out. 

A  small  pox  con^alesicent  should  not  he  allfiweil  to  go  out  in  public 
until  the  physieiiin  han  satisfied  himself,  by  persoiuil  olwervation,  ikit  lh« 
whole  of  the  skiix  ia  free  from  pustulpfi  and  from  the  aiduwNiuent  deiMjus- 
mat  ion. 

The  coexistence  of  smalUpox  with  other  acute  Infectious  diseases, 
each  in  lli'*  iiciik'  ^l-age,  ii>  vi'iy  x-w^  inili'inl.  In  oliHiriAatiMiis  tpix-aui 
ovtir  a  series  of  years,  ineludin)^  many  thon^md^  of  cases.  1  have  not  seen  a 
single  instance  of  it  with  the  exception  of  a  few  cases  of  small-pox  with  _ 
hoopiny-ciHiKh.  Most,  if  not  all,  of  iho  recorded  rasen  of  coexistence  of  fl 
small -po.s  with  scarlet  fever  and  with  measles  are  instances  of  nearlatini- 
form  and  morliillifoiTn  initial  ni.'ihcR,  Of  course  one  or  other  of  the 
acute  iiifcctiuiis  diseases  may  occur  in  emall-pox  patients  during  the  xtnge 
of  deenislation  and  during  ronvniescence. 

Eryi»ipela9  occurs  in  the  ineniutation  and  convalescent  stages  of  smalt 
pox,  but  t  have  not  seen  it  in  the  acute  stage. 

Diagnosis. — DJflieultiea  occur,  fii-st,  in  the  initial  stage;  second,  in 
the  eruptive  »\&,^e- ;  and  it  is  not  possible,  until  the  initial  symptoms  hare 
been  followed  by  the  characteristic  emption,  to  make  a  ]>i)i!iiive  diagnosis 
of  small  pox.  Neverth^'leas,  even  in  the  initial  stage,  if  due  weight  be 
given  to  certain  ttyuiptunis,  sonm  a|jproRch  Uj  a  conx-et  diagnowi*  may  bo 
made.  Should  n  person  be  snildcrdy  seized  with  headache,  t«everc  backache, 
rigors,  epigii.strie  pain,  nausea  with  or  without  vomiting,  and  complete 
anorexia,  and  should  tl)e«e  symptnms  be  Hccom[>;inii-d  hv  high  tempeiB- 
tiire,  nipid  ]iul8e,  and  (though  not  at  first)  much  prostration,  one  may 
strongly  jtiutgH'^cl  theoiiuvtof  Muiall-pox^.  If,  in  addition  to  these  syntptoins, 
on  the  first,  second,  or  thii-d  day  a  pHeehial  erylhcmiitoiw  rash  appear  on 
the  abdomino-cniral  triangle,  with  (U'  without  it.3  appearance  on  other 
lloxor  siirfaectt,  onu  may  say,  almost  with  certainty,  that  thu  disease  will 
prove  tij  \ic  small-jiox.  A  tnistwoilhy  history  of  defiuite  exposure  to 
the  infection  of  small-pox  within  the  usual  limits  of  the  incubation  period 
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■Ml^^paU'riolly  increase!  the  pmhability  of  tha  cn^t!  \mn^  8niall<pox. 
fct'tSffprotwliilUy  is  incrwweci  to  certiiiity  if  on  the  Becorwl  or  third  day 
of  SlneM  thcro  apprar^  nn  cniptirm  of  rtvl  niHciilei  on  the  fac<>,  ex- 
irvmKies,  and.  to  n  lesa  extent,  on  the  trunk,  which  at  the  time  of 
tlkfsr  appvorancCi  or  on  hour  or  two  liter,  are  raised,  distinctly  hun.!  and 
dwtiy. 

A.    Didfftwnjf  in  the  fnitiat  Stuife. 

Id  ilB  initial  stiigu  8nial1-[xix  coiint^rfmtii  certain  Acute  infectiotis  Knd 
•llMr  dtMjue*,  notably  i^cariet  fpver,  mc-asle-*,  niMcular  itj'philiHeift,  iiifliienxa, 
lypbiu,  vypbilitio  roseola,  erythema.'!,  ivtheln,  lumbago,  nt-ute  neiihritis, 
lad  tni'nstntal  nutheo. 

Sasrlet  Ferrr.- — The  Bymptoms  common  to  «miiII-[iox  and  scarlfit  fever 
■TO  headache,  nausva  or  vomitiiij;,  anorexiii,  rigoru,  followed  l>y  eiup- 
tion  on  first  or  Bocond  day.  The  pyrexia  is  of  Viiriotl  d(\gnie^  the 
{■nlw  is  ntpid,  respiration  is  quickened,  and  in  both  the  skin  may  bo 
dry. 

Symptonut  pecitltmr  to  Scarlet  Fever. — Tlie  ptiticnt  usually  complairw 
(4n(v  thro,-it.  Ou  examiniitioii  a  bright  re<l  ring  <jf  faufiiil  injection  is 
mm  on  tbo  unda  and  free  (mI^c  of  the  eoft  [ralnte  and  iiiUiim  of  tonsils ; 
ad  there  may  or  may  not  he  inllammatirm  of  the  tonsils  with  dots  of 
KDiUtinn  on  the  crypta ;  pcrccptilile  enliii^cment  of  Ihu  cervical  or 
■AoKxillary  glands  is  present  in  the  majoKty  of  caaea ;  the  tongue  is 
wmed  by  a  vbito  fur  with  red,  swtJled  prominent  jtfipilhe  on  a  white 
fmud. 

Sjnnptonis  pecidiar  to  Sraall-pox. — Severn  Iwickachc,  absence  of  ecArlet 
BJoetion  or  infUmmation  of  tbv  fuiictu*  Mich  it*  \»  uMialU'  piv^cnt  in  Mitrlet 
ftwr,  no  enbuyement  of  the  cervical  or  Bubmaxillary  glands.  The  throat 
My  fccl  dry,  but  the  puitient  does  not  comijlain  of  it  being  sore.  The 
txi^e  may  be  coated,  but  it«  papilUc  not  eiiLirged.  In  ordiiuiry  caxcs  of 
odl-pux  the  temjM^ntturc  ih  usually  higher  tliiiii  in  ^curk't  fever;  but  in 
ibtlupffloirhagic  small  pox  with  acirlattiiibmn  iin'lial  fa-^h  the  teropei-«liire 
iiW. 

If  the  initial  cr\'thcnm  of  enmll-pox  bi>  general,  enveloping  the  skin  of 
tkeUce,  n«ck,  trtiuV  and  limbs,  it  rweiublcj*  the  rash  of  sL-arlct  fuver  j  but 
•vloofcing  doAely  it  will  \m  noticed  tlmt  the  punctale  appiiimitee,  which 
■  alwiya  preaont  on  the  thighs  cind  arms  in  the  case  of  bright  ficarlct 
tuhm,  dues  not  appear  in  the  iniliul  crytbeni:i  of  Rrua.ll-pux.  In  th^' 
9>)b8  there  will  most  probably  ln>  a  more  umrked  deepuning  of  the  tint 
rf  tfce  r»h  than  is  to  be  noticed  in  scarlet  fever.  It  may,  however,  he 
'WfrndHe  to  give  a  diagnosis  from  the  apiHunuice  of  tbu  eruption. 
IWboaM  should  therefore  be  examined.  In  a  ease  of  scarlet  fever  with 
U(m|ilion  so  exl«iiinve  and  lirigbt  there  will  1*  ninrkitl  rednciw  »»n  tht' 
vftpaUtu  and  fuuccs,  and  swelling  and  inCtiminialiuti  uf  the  tooeils.  In 
ViO-pQX  these  appoarancoi  trill  bo  absent. 

K  the  erythema  be  [lartial,  limited  to  the  trunk  abnie,  ot  to  the  trunk 
•*l  flexor  siirfaecB  of  tho  lifnba,  scarlet  fuvcr  may  bo  excluded  by  ibo 
•Ueiw  o(  eruption  on   the   ncclc  and    np[>ir  part  of  the  chest,  by  the 
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altaencc  of  ftiiicinl  injiNrtion,  timl  of  cirvical  and  tsulmiaxilliLry  gtiinduLkr 
enlargement.  The  tint  of  scark-t  fever  nisli  in  usiully  brighter  thin  ihal  of 
the  HL-ilrlaLiriifiinii  raxli  itf  trnmll-pux  ;  ami  a  liirgu  uumltur  tif  vvuf>*sA  may  Im 
Kxcludcd  fnim  the  diflicnlty  of  liiiiji^insis,  if  tho  fact  he  kept  in  vi^-w  ihiftl 
tiieso  initial  scarlatinifurm  ntshe-s  do  not  nccnr  In  cbiUlrcn  iiruler  ten  yean 
iif  ugR.  I'lLrtial  initial  HMiri.il.iiiiftpi'ni  i-rylliftmiiH  jirutujiit  jwrhups  less  dilS- 
cully  in  diajfiiosiB  than  gpneral  wsirlatiriiform  crytiionias ;  Lul  tho  enip 
lion  of  scarlet  fuver  cieciisii^nally  i-iinnterfi'il*  (he  initial  [MU^-chio^rylh©- 
niatdtbi  niflh  of  Hniall  pnx  ho  {'Uiscly  that.  &  niii^uiku  in  dijignueis  may 
readily  occnr. 

Case!)  i>f  Ecarlot  fever  are  seen  in  which,  along  with  tyjiicol  ficarlL-l  in- 
Hamnmtion  of  faut'ifs  ancl  pnlurp^nn>nt  of  tuilmtaxillury  and  ucrrical 
^'IjiikK  there,  is  h  In-ilUant  wjirU-l  ra^ih,  with  minute  jmi^ile  |»l«hi« 
ebuvring  un  neck,  juf^l  a'love  clavicli^e,  and  in  groins.  In  such  cased  ii  tc 
most  ne(;i!a>«Lry  thai  purticiiWr  can-  Im  tiiknn  t«  wnigli  well  th«r  siuniS- 
caiice  "f  the  fimcial  inH:tnini:itinn  and  remcnl  and  finlmmxilliiry  jilandntar 
iMiUrgtiment  that  an;  iiivartjibly  tci  be  notoil  in  tht'iH>  i-ukim  ;  iM-cauHO  tbu 
minute  pitrplo  prtechin?  in  the  jjrmnfl  unil  on  the  nnek  are  itidijitin;oiid)- 
able  from  thone  that  appear  in  the»e  situations  iu  casiMi  <jf  the  ha-limrrhaeic 
small-pox  with  a  general  bright  H<.-ar]iitinifiinn  initial  iiu^l).  After  cx^^B 
amining  the  throat  there  shnuKi  lie  no  difficulty  na  t-o  diagitositf.  ^ 

Mfiy^hi.  -Symptoms  common  to  measles  and  sniail -pux  are — eruption, 
pyrcxiii,  nipid  pulBi-,  amlrexil^  and  in  kouih  rn.-M>a  Knirub^iiin  uf  conjnnetiva-. 

Symptoms  p<-enliar  to  Mcaslca. — Catarrhal  Mymptoms  almost  jnvarial>lr 
tlio  earliest ;  luelirymaliou.  cough,  corj'za,  for  one,  two.  or  ihive  days ; 
iiiiuuto  pink  diitrt  on  snft  palate,  fnurei^,  nrid  jitiar^-ux,  and  these  may  1« 
itlightlv  swollen.  The  eruption  appejirK  on  the  skin  iifinally  on  the  third 
<ir  fuurLli  day  ;  it  ri)nni!i<ts  ut  lit-Ht  of  minute  niii^iid  pink  ilote  Uihind  the 
oJira,  mill  nn  foreheail,  ehin,  ehoeks,  ;»ml  neck,  rapidly  showing  on  the  UmlM 
and  ch(»«t.      Meusl<;s  niiit«lty  atta^jk-s  chiliirtin  under  ten.     The  eruplitm. 


reaches  itK  Imight  cm  the  necorid  nr  tliird  clay  of  the  rtu>h,  thjit  is,  on  tb»fl 
fifth   or  sixth  dav   nf   the   di^^easc  ;    it   iii   then  oompnsed   of  large,  aoft, 
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velvety,  nuswl  pink  pipules,  cnntluent  in  many  iiarts  of  the  skin.     On 
drawing  the  (in|L:erH7i.erctHii  ihr  fontiend,  the  8|hiIm,  although  very  diiilinetlyi 
raiKod  and  Knnurwhat  ix^istant,  are  soft,  not  hard  ur  shotti'.      The  tfi 
pemUire  in  nn-fisles  is  not  high  until  the  rnsb  appeani,  und  it  reaches 
iu-ight  with  tin.>  full  (h>veli)]inient  of  the  ernptiun. 

In  smidl-pox  with  initial  morbi tlif«>i-ni  eruption  entarrhal  symptoms  are 
not  proBent,  or  oxtremely  niroly  ;  and  B<*me  of  the  symptoms  — Kueh 
oa  headache,  buckaehe,  rigi>ni,  ('[>igHstri(-  pjiin,  nauKra,  and  vomiting — 
will  be  |>reaent.  This  initial  eruption  a]tj>eai*8  on  the  tirsl  or  seeomi  day  J 
of  illnem)  on  the  face,  trunk,  ami  extn-niiliea  sinniltaneouHly.  The  epoufl 
at  first  arc  larger  in  size  than  the  minnto  spots  of  measles,  and  the  erup- 
tion has  spread  over  the  entire  surface  uf  the  skin  by  the  time  that  thej 
eruption  uf  me^iLsles  is  beginning  to  a]tpear  on  the  fui-ii  and  neck.  Thai 
eruption  is  very  slightly  if  at  nil  rnised.  It  disapjimrs  in  twelve  toi 
Lwenty-four  huui's  after  it  huA  re;i^hed  its  hvight.  and  does  nut  leave  thoj 
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;»tain.  Before*,  BimuItariTOiialy  with,  or  immediately  «ftpr  the  dis 
ici-  of  ihc  rush  tliH  pii|niI(V4  nf  Hiniill-pox  appear  anil  ihc.  toniiK'Kintre 
I*.  If  tbo  initial  morMllifomi  rash  hn  partial  it  nppcars  on  the  groins, 
fidoa  n(  Imnk,  tliB  flexor  Biirface-p,  or  the  eKtciLsor  Kurfnoes  of  joitita,  it 
IB  not  Jircoinpntiioit  liy  ratarrlial  symplonis,  Anil  hnving  regiu'd  to  \ls 
di«tnl>uti> 111.  BtHiiiliI  not  give  any  exviLse  for  a  cliji;:iiu.sis  tif  mLvistes.  In 
B  vt-ry  Kni:ill  niimliiir  uf  cjumw  of  mtranlt's,  f>n  tlip  first,  or  urcond  <l3y  of 
rlifMHp,  iJii  iniiijil  jrennvi]  orv'tJiemM  (icnii-s  wliich  is  ahsotmfly  indi*. 
lui^SfeluiUc  fruin  tbo  ^eneml  t^^Lrlatinif'tnu  crytlirma  of  tmnll-pox.  It 
bnwfrt-rr,  so  f ftT  oa  my  ohsorvatifin  goes,  only  in  children  under 
tho  affp  )M?rio(I  in  which  thi^  initial  so:Lr],itiniro[-m  raiih  of  snuill-pox 
diMis  nut  twfur. 

r^fpAnA,— Si-mpUiTns  commdn  to  typhus  and  small-pox  aro  pyrexia, 
h«ailaclie,  ri]j;ori,  an'uvxiu,  ihiret.  In  typhus  tlit'iu  it  occHMionaily  an 
tDHial  erylii«in.i  on  the  faco  and  forearms  <:in  tho  third  or  fourth  day, 
follaw«fl  by  thn  typhus  Rni|)tiiiii  of  ntl  uiaculf«  on  the  forearms,  chust, 
abdomen,  aiid  limbs  on  the  fourth  to  the  fiftli  day.  Ilai-dly  ever  docs  the 
of  typhus  ap[M>ur  mi  iho  fai't'.  Tlie  iitiRiile^  nre  not  In  tho  fuinlest 
,ni  or  mi**-*!.  In  sm;dl  ]iox  jl  xliotty,  [uipiiUr  fruptidn  as  a  rule 
Hh  mj^Ksred  hy  the  third  or  fourth  diiy  of  illricHs,  and  with  its  appear 
uwa  thii  high  ttnniK'mturo  and  initial  t<_\-Tnpu>nis  mih^ide ;  whLTcas  in 
lyphus  ibv  tvnipemtiut)  doe«  not  fall  whfn  tho  cbaiiu;t«nstic  eruption 
ap^mirs. 

Stfihiiitie  Resmia  ("Maculnr  Kyphilido")  appears  usually  on  the  trunk 
•ml  \at«,  M>on  ch.-inging  lo  u  i-av  ham  colour;  it  16  nut  acc'onipani<i) 
tif  initial  Fjbinptoms  of  the  soverily  of  small  pox,  unlesii  it  apiK-iir  just 
lAtf  a  dchanrh,  when  headache  and  niaUi^e  will  doubtlftss  ho  pre- 
*aiL  Tlie  iuguiuol,  pei-kips  the  cenical  lyiupha.tic  ghiiid^  will  hv  fouud 
i!nUr;g«l. 

Injtnmza. — The  poinljt  whcrrin  it  differs  from  sraalUpox  aro  tho  more 
nddi.'n  seiiEiu-ti  and  more  c'om|ilote  pniHtin.tiim  at(ir«t;  the  hcaUuvhe  in 
MDompiuiifd  by  BuflVision  of  tho  eyoA  and  piiin  behind  them.  whiUl  pi.in 
ia  tho  limtu*  is  s  frry  prLiinincnt  symiit'tm.  If  sc^irlHtinifiinn  or  nxirbilli 
(onn  ta»hts  neconijiiiny  iiitliU'uza,  the  dillii-uhy  nf  diuj^nneia  ia  increiLsed. 
Oo  the  third  day  the  connu  «tf  the  disease,  iin<\  tlw  appearflricc  or  noii- 
qipeuiuKv  of  H  «niall-pux  oniption,  will  I'emovo  any  drnthL 

In  ordinary  Kij^hrvms  ncilher  tho  initial  sympunna  nor  the;  initial 
ttnpanitur^  of  inmll-pox  are  pn-sent.  Ptuniiiinc  erythemas,  duo  to  shell 
Wl,rte..  may  ])rewnt  i-iinsitlendile  rnBemhlanee  to  emall-pi-x  initial  r.udie«, 
Buliinly  til  their  apiicannire,  Imt  in  thu  rapidity  of  their  ih^velopnieiiL  If 
tlwTf  he  no  hpjidnrhe  or  iMckachc,  an<l  the  temperature  not  much  rained, 
inquiry  ithould  Ihi  mjulo  into  thti  reeiMit  diet  of  thn  patient.  In  many  in- 
■ttnce*  th«  cause  of  iho  attack  may  thcn-hy  hn  diseiivered.  In  most  cuse:* 
of  plORuiine  poitwning  the  onset  of  the  eymptomj  n  more  sudden  than 
tran in  araallpox. 

In  Hothetn  the  initial   t«m|iemturA  and  sy-mphims  of  smallpox  aro 
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Copaiba  Itanh. — In  thiti  thorn  is  usiuiny 
kymptoms  and  temperature  i>f  small-pux. 

Lutnlmpn  miiy  U(>  iiiist.-ikvri  for  HJiiall-jiox,  liiit  the  ubeciice  of  fever,  thr 
headache,  ami  nthrr  dymptoiu-s  shouUl  Ik:  BtLfficient  to  oxcludo  the  dW 

tgriueis  of  Biiiatl-ppx.  ^ 

AcKir  i\r}y}aitis. — In  this  disenao  neither  is  the  tomperatiire  raised  toS 
auch  a  dt'^oo,  nor  mc.  the  hcAtloche  aiKl  hackacho  9.n  prnriniincMl  as  in 

tMiiall-pux.  Tbc  scanty  secretion  of  urine  vuntninirig  aDMimin,  the  ^ 
occiirrenci;  uf  (eduniiL,  nnil  the  ubsunce  of  small -pox  (imjiiimi,  shtiuld  fl 
remove  any  doiilit  as  to  diuf^noHis. 

Mttuiritat  llashfs. — A  goiioral  erythema,  covering  the  entire  akin  of  a 
doep  purple  culoiir.  ;iri(l  faditig  on  pressure,  occurs  Honnttinips  in  women 
(iver  thirty  nt  tW.  timi*  of  nu'iiNtiiuktion.  The  wilour  is  so  ci^trk  thAt  it  luu 
RornetimLti  heeit  niintuken  for  liiemun-liajfic  Bniull-pox.  Stuull-pox  sliuiik] 
without  much  diflieiilly  he  exclude]  hy  the  fact  thiit  the  iiuh^oiih  hipmur- 
rbago  is  exchisively  uterine,  thore  being  no  bleeding  from  the  guuu,  no 
cpiHtasia,  h<emoptysia,  or  htcmivtemoWB,  nor  any  circular  purpurii;  fi]Kits  w 
purple  petechia'  on  the  skin.     The  eruption  is  not  acconipftnii>d  by  the 

^initiul  synipionis  of  smallpox,  except  perhaps  IvickaL-he,  nor  by  the  prw-^| 
traiion  that  invariiibly  atUinds  the  hiemorrluigic  smalljHix.  H 

B    fHafiiw.m  in  iHt  re.firuiiir  Stage.  H 

Sm III)  pox.  whoii  the  chai-acteristlc  cniption  is  fully  out,  may  be  mi>-  H 
taken  for  clisca-ses  that  are  aceomp[inier[  by  piipiilai-,  vesicular,  or  piusttdkr  H 
eruptions.       These   Are    cliielly    niejwle*,    chicken-pox.  By  [chilis,   ecxeuio, 
enteric  fever,  prickly  heiLt,  acne,  herpes,  lichen,  ghinders,  und  rheumatic 
ra«he«.  d 

Mfii'li's. — Confluent  gni;i]l-pox,  on  llio  first  or  second  day  of  the  ™ 
eruption,  is  frequently  diagnosed  m  mea^lcB.  The  &igns  that  mislead  the 
observer  are  iwually  cunfiiied  to  the  face  and  anus,  where  llie  skin  is  often 
congested,  intensely  hypera^niie,  uf  a  purplish  i«d,  Btuddcd  with  Uu-gc 
raised  ptLpuli'i*  about  the  size  of  the  spola  uf  mejtsles,  '['he  skin  is  swollen 
an  in  iiifji»k*«,  the  (.-ye*  are  moat  probably  sufl'usefl,  and  a  carelt-jw 
observer  nut  looking  closely  may  easily  bu  mistaken  as  to  the  nature  of 
tho  disciisf.  In  smidl-pox,  however,  careful  examination  will  show  that 
the  papuleii  are  more  raist-'d  than  thoxe  of  meusk-s,  thut  niinuto  vesicles 
are  forming'  in  the  ecntn^  of  Boine,  if  not  in  many  of  the  papule*,  and  on 
pressing  the  fingers  of  iht-  hiinil  firmly  to  the  forehead  and  drawing  them 
fllowly  across,  tliu  jjapiduB  arc  felt  to  be  rusi»t;int,  Ijani,  and  shotly.  In 
moaslea  there  ia  not  a  Imoa  of  veaiculation,  and  the  eruption,  though  nv 
■istant,  ia  volvoty  and  soft — not  in  tho  faintest  degree  hard  or  shotty. 
Further,  iin  examining  the  mouth  and  soft  palate  nuoierous  small,  white, 
veaicuhxr  spoti  are  often  B(;cn  on  tho  mucous  membrane  in  small-pox,  but 
not  in  meiiMles.  ^ 

t'liidi-n-iKij-.—Thin  <tii%eaae  is  the  one  most  cnmmoidy  mistaken   forfl 
small-pnx.     Cftse«  of  Bmall-pox  nccnrring   in   unvaccirmted  children  are 
very  frequently  mistaken  for  chieken-pux. 

'J'hc  diagnuMlic  pointa  of  chicken-fKjx  are  as  follows : — 


I 


(i)  Tho  iniiial   symptomB.     (ii)  Th«   dwtnUutioii  of  tho  eraption. 
{tiL)  Tbe  cbmnvler  uf  Utu  oniptiuiL     {iv.)  I'liu  Lumjwraturu. 

(i.)  JvJtial  SgmptamB. — There  is  luiiuUy  compluto  atiscnco  of  choAe  in 
chicken- pi><,  but  occasionally  they  cliwoly  niiuulatti  thnse  uf  aniall-pox, 
vith  this  cxocptioo.  ikut  tlio  tutu|H!i-ului-u  i»  imt  rui&eil,  ur  Imt  sli^hlly  no. 
(ii.)  {hjtJrUinlian  of  Eruplifin. — Tho  emption  ia  most  nhiindant  on  thfl 
trunk  aiitl  MHni^tinK'-^  on  tlic  Kcalp  ;  it  \i  lc»4  on  fucc,  loss  still  on  thu  amw, 
ih^^H,  {oTMnuH  and  legs,  and  k-ust  of  all  on  lliu  haiul^  and  fciuL  U  is 
il«B]r«  dwcrptc,  and  tnay  appoai-  all  in  ono  crop,  or  in  successive  crops, 
fitffodiiig  over  ouo,  twu,  tlii-uo,  four,  tivo  or  nioru  days  uftvr  the 
Int. 

(liL)  f.7utraeier  of  Emption. — In  all  cases  of  chicken-pox  tho  emptioti  is 

Kt  first  eith«r  macidar  or  papular ;  but,  on  account  of  the  alisi-iiuu  uf 

■ymptonui,  the  «ru|iUori  in  ninu  Ki&m  onl  uf  tt'n  is  not  avi'.n  xiiiti]  tho 

Toucalar  stage.     Within  a  few  hours  of  their  uppvuirance  thi*  nmciilus  have 

baeonio  Tmcular.     On  the  alxJomim,  chirst  anil  !i;u.'k  many  uf  iho  vuBiclts 

anoval  in  »hapo,  Imt  in  addition  there  may  bn  a  cnnsidcraliio  riumhcr  of 

dnolar  «w  iireigularly  circular  vesicles     Thiwc  on  th<?  face  aiv  usually 

imgnkrly  eirenlor,  Imt  on  tin-  sculp  tliiiy  aru  rirLuid  or  oval.     On  thu 

IRM  and  thighs  they  an;  miistly  roiinrl,  with  a  few  oval  and  t.'IlipLical 

oMa  here  and  thcru.     Thust:  on  thu  foruaram  aud  legs  an;  alnioat  iiivari* 

Mj  round,  ami  Bmallcr  than  thoHPi  on  the  trunk  ;  while  tlmae  on  tho 

haodsaiul  iho  feet  arc  cvt-n  smallflr  than  those  on  the  forearms.     The 

oral  VBfiiclcs  when  fully  distended   liy  Huid  arc  of  an   elongated,  diimo 

itfo,  wbtltt  the  einular  wwiitli's  when  full  aro   In'iniHiitieriral.       They 

in  dear,    bright,   and  shiny,   ami    filh^d  with  a   clear   traiispareul   fluid. 

TWy  are  unilocubr,  and  when  pricketl  tollapfie. 

(iv.)  TcmjicTaturo  is  not  at  all  or  only  ftUjfhtly  raised  before  the  rash 
ifpauv,  and  nuiy  or  may  not  rise  when  tho  rash  comes  out ;  hut  if  it  be 
nJsad  before  the  Bp|ieai-aiin)  of  the  ?ash  it  thw^^  not  then  fall. 

In  Bin&l]-[K>x  tho  initiiil  symptoms  an-  marked,  and  ihero  is  hi^h 
km.  The  tMiiption  is  n'lt  fully  vesicular  within  f-'w  to  twelve  hours  of 
iti  appearance ;  the  ve.Hir|es  wlien  formed  are  not  oval,  tliey  are  multj- 
kmlu*,  and  do  not  eollapse  on  bein;(  pricki.'<l.  The  smjill-[K>x  eruption  is 
■Ml  abundant  on  the  face  and  extremitiet^.  and  the  temjiemturo  falls 
ther  the  rtpix-anincc  of  the  cliamcteri.^tic  eniption 

The  dia^^uksis  of  chicken-pnx  must  Im^  detei-nii ued  by  tlie  distribution 
rflhe  eruption  aud  tho  chnmcier  of  the  vesides  distributed  on  the  trunk, 
thi^  and  arma  In  chicken-pox  the  eruption  is  must  abundant  on  the 
tnmk,  Imm  ao  on  (be  face,  still  [{nnn  »o  on  the  forearm-'*  and  le^^s  an<l  least 
>f  all  on  hands  and  feet.  This  circumstance  attracts  attention,  and,  if 
liu  eniption  lio  carrfnlly  examined,  typical  untW-ular  o'^tlI  vesicles  are 
■nriably  found  on  the  abdonicu,  cheiil,  sides  uf  triuik,  or  back,  mixed 
'■y  often  with  maeubw,  giapules,  and  smjill  almrtive  vesicles.  All  the 
fvndu  in  tliene  silnntion.')  are  not  by  (my  means  ebaractenst.ic ;  some  atv. 
""•mi  OT  UTC^ilar  in  shape.  Fi+^'j'iL'utly  on  tliti  tii-st  or  second  day  of 
<^ii|tioo  some  of  the  vesicles,  ruptured  by  scratching  or  other  means,  have 
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SYSTE3t  OF  ME DJ CINE 


pikrtly  if  nnt  entirely  ooEIaps»l,  and  slmw  a  small  central,  at 

(Huilt,  which,  if  tlio  whnid  of  ihfi  vesioiiliir  fliii«l  liarn  nol  cxmli^l,  rmta 


thfl  i]i 


a\ 


TMitre  fit  tliQ  vosipio,  ami  gives  it  aomowliat  irii!  appt-aunnce 
of  ftdpprc'wc.d  sninll-pnv  voaiolf-.  In  iiiittn-al  Dniull-pov  tlut  vt'^JoU-s  dn  not 
attaiti  to  a  honiirjpheriral  flomo  etuipc  on  the  first  or  nccoml  day  of 
priiption  ii-s  do  the  chit'knn-|Hix  v(ifticli;»:  this  (Uh?s  imt  t«k«  place  until 
thoy  hcfonie  piistnlps. 

On  the  oxtromitk's  tho  Fiiiuilarity  of  the  vessicles  of  cbickcu-pox  to 
those  of  nmdifipi]  smallpox  ii3UiiIly  iiidraapa  in  tliivi't  ratw  tfj  the  di»- 
Linc4f  from  tlio  t^^^^tk.  In  nisny  ca»<«»  iho  vesieW  on  th«!  furoanns,  le^ 
backs  of  the  haiidi*,  and  h;ick  and  dorsum  of  foot,  are  i"oniid  and  hard, 
Hmall  in  t^i'/c,  ni)t  unlike  ttRt  cniption  nf  miniiliftd  nmall-po\,  iind  if  one 
rii^aniwi  only  tho  nniption  on  the  f'lrinirniJi,  h;ind.«,  U'p*,  ami  fwl,  it  would 
1)0  impoBitiblcs  in  more  th;ui  half  the  number  of  casao  t^>  say  whether 
ihn  difieaso  was  cliicken-pux  o]*  Rmall-piDc.  Hut  all  cjises  nf  chicken-pox 
present  typical  vesicles  on  either  the  nbdomen,  chest,  hack,  thighs  or 
arms. 

Oiaes  of  «mall-pox  in  unvaccinatod  children  have  frfiquenlJy  been  mi*- 
taken  for  ehii;ken-pox  ;  Imt  if  due  I'ci^u'd  lie  liad  to  tho  di<)tnIjiition  of 
tho  msh,  and  ahoveall  to  tho  fact  that  in  chicken-pox  »oni<3  of  thi>  vesiclet 
at  leajit  have  reached  their  fidl  development  within  one  day  from  the 
ftppeamnce  of  the  papule,  while  in  small-pox  the  veincloH  are  not  ftUIv 
developed  Tiulil  five  daysaft^r  the  appearance  of  the  eniption,  no  raistake 
on^fht  U>  iie  poKiiililo.  Mi>itakes  of  this  nature  have  a^ii  ami  again  be«n 
the  cause  of  sinjill-pox  outbreaks, 

.Si/f/hUis. — Ufiiially  the  eealy  papular  and  pnntnlar  emptiona  are 
mistaken  for  8ni!i.Il-i««x  ;  in  some  wiic^  the  history  <if  the  gradual  appear-  _ 
ance  of  CK)ppcr'Coloui'ed  ecaling  papules  and  tho  f«ymmoiricnl  disCrihution  I 
Hrill  at  once  «ilggej>t  Myphitis  ;  ond  further  oxaminutjnii  of  the  condition  of 
tho  lymphatic  glands  and  the  history  of  the  case  will  uc^uive  the  dia- 
gnosis of  »mal]-pox.  If  eo|ypcr-f  olmired  iiapnk's  coexist  vrith  sciding  papules 
and  pnKl.iilex,  a  iiiixliikc  wlioulil  not  I"!  piwxilile,  Imt  if  ihrre  have  been 
high  initial  fovor  of  a  fu-w  days'  duration,  followed  by  a  general  papular 
eniption  heooming  in  jiart  at  iuoiil  vehicular  or  pustular,  the  diagnosis 
may  present  S'jme  difhculty.  In  inoi«t  if  not  in  all  such  cjwcs  of  nypliilitic 
erupliuii  then^  am  flat.  coppciMiciloured,  Bcaly  papules  along  with  voudea 
or  pusinli^s,  and  the  evolution  of  thrt  eniption  ia  slowei*  than  STnall-pox. 
Huch  a  combination  never  occm-s  iti  umall-pox,  and  many  mistakes  rnado 
in  the  diagiiosia  of  piiHtuhir  syphilide^  nii^ht  be  avoidwl  if  this  fact 
were 

Um    a^ipcaninre    of    the    cnipti 
as  to  the  exclusion  of  <tmal]  [»nx  as  a  possible  diagnfwis;  while  the  invari- 
able  pnwence    of    enlfirgcd    lytnphatic  glands,  and    the    history  of    the 
ttoM-,  add  t(i  thn  certainty  of    iu  being  syphilis,    not  small-pox;    hor« 
again  an  examination  of  the  entire  surface  of  tho  skin  should  not  huM 
omitteil.  ■ 

Ilrrfies. — ^A    clust^T    of    papulet)    arifw    on    a    circumscrilwMl    arw   erf 


the  (liagnosia  cij    piintukir   syplnlule^  might   be  avoulwl  it  this  tact 
ere  carefully  noted.     If,  in  addition,  tho  lemporatnro  do  not  fall  witkfl 

m    aiiiuaninre    of    the    eniption    thnrc    should   Iw  no  doubt   whatuver 


SMALL'fOX 


ition. 


iciiliir  bv  tho  omi  of  llm  fii-st  ikv,  arc  trans- 
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ilcnr 
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ipM  on  ("eiiig  jincked.  If 
pcvscntt  iin  tliL>  [kidiilu  aud  fauL'cs  Ibuy  luuk  iiol  iitiliku  thii  votiiclrti  nf 
smiill-jNtx,  but  the  tliBtrihutioii  uf  tho  rash  mid  thi;  nLsctioo  uf  the  initial 
•ymplMnia  of  small-pox  trnglit  to  remove  any  dilliculty  a*  to  tbe  diagiuwio 
uf  ttip  cases 

AVrrtMa. — Here  agjiin  the  initial  «}*inptonu!  of  smoU-pox  arc  nhiMjnt ; 
r|lM  vesicles  ara  BniiUi,  ami  amiiigi-'r)  oil  uri  iiiOtLiiivcl  Uiso  uliicti  i«  hirgt'r 
'■an  the  ^npiili)  tif  souUt-pux.  Thu  hurdni»»  uf  thu  iiiQuuicd  skin  is 
dtfliue,  not  shoUf . 

Q\an<la».~~\i  the  poison  bv  iiihaU'd,  after  the  usual  incufialion  ])eKod 
haa  rlajiapd,  tfaeK  is  nuilaise  with  pyrexia  and  jxiiii  in  thi;  liTulia  Thu 
craptioa  iti  at  lirst  (.■ooiiiosimI  of  red  pujiiilL-s  ;  these  arc  iiidumtod  and  in- 
crmsc  ntptdly  in  si^u  till  Iht-y  aru  abuut  as  big  us  a  jK'a.  Pustuk-s  furoi 
iM  iho  top  uf  the  papule.  Thcra  is  a  ftttid  nasal  discliarg*'.  The  initial 
lymptoms  and  ouurw  of  the  vruptiun  and  of  tbv  dist^usu  vixv  Uitally  liiiliko 
Uke  BvnipUims  and  coiirtic  of  euialUpux  ;  whilu  thu  nuvurity  of  t])u  euiistiiu- 
•ymptoms  is  oMl  of  all  jjniiiortion  to  ihoxo  that  accumfiany  a  case 
■l]-p"X  with  a  like  iiminiiit  of  vniptiuii.  Moix-ovi-r,  nawtl  di^cliurgu 
it  alinaat  unknoM-n  in  tniall-pox.  If  iiiocuUtcd,  tht-  local  uuiuitl, 
(harnctcr  of  tho  eruption,  and  iht'  liwtorj-  of  the  Ciist\  sulliei*  to  <.*xchido 
thu  dta^usis  of  sntali-pox. 

t'i/mttic  Stin  lCr>if'lit»ui — Thiwi!  mifJtJikcn  for  sniall-iMix  tiflcii  oL-cnr 
in  cases  of  ulcerative  ciidooanlitia.  Thrre  is  pri-SL-nt  an  triiplimi  of  a 
■nail  number  of  petechia-  ami  pu^tulei-.  Tiit.'  jietvchiiK  vary  fn^m  tho 
uw  of  a  li-nttl  t(i  a  split  pi>a,  aru  irri->;uUr  in  oiilJirir,  of  a  ntd  tirtj^eil  n-ith 
[Kirplo  oolour,  and  diitribrntii  mostly  on  the  extremities;  intenpersed 
«ith  ibctw  ai'e  amat)  pustuli'H.  'ihc  gradual  onset  of  the  Byniptoni^  tho 
diU  of  Uw  appearance)  of  the  cniptton,  its  fljmnteness,  tho  alisonce  of  deep 
riolet  or  p«irpie  s|H>ts,  the  corittiuied  high  teinperature,  the  jjrwit  pros- 
Uation  and  sercm  ounstitut tonal  liyiiiptonis,  lu'i^ativci  the  diugnoeis  of 
■nall-pnx. 

Knierif  Ffrrr. — If  the  eruption  he  present  on  the  trunk,  Hrabs,  and 
perha[t8  on  th«  Ukv.  tlie  roKn  f<{HitH  nnich  nii^cd  hii'I  tnoro  or  less  re-sistant, 
or  if  some  of  the  spots  shou-  minute  vesieuiation,  the  disease  may  tto 
■Ukukon  for  ittQall-pox.  The  history,  symptoms,  and  duration  uf  illucss, 
me  vcck  nt  hvist  Wfoni  the  a|)[>('amrire  of  the  rash,  should  n  uiove  any 
^lit  as  to  tlio  nature  of  the  lulnienl. 

I'rkkii/  litat  may  he  excluded  by  thu  abiienve  of  the  iniliul  symptoms 
■ml  tnniperaturo  of  3mnll-|Hix'. 

Mide  Jtcuk. — Id  this  the  initial  symptoms  and  fever  of  small-pox  are 
•laent. 

fiJtfvmaHe  Eruptitms.  —  A  copious  eruption  of  miliary  vesicles 
occurs  in  rheumatism  and  other  diseases  attended  Iiy  great  sweating. 
It  ia  Tao«it  aliimdant  in  th(^  tnuik.  The  vetiielea  nuiy  lii^  of  thu  tizo 
'lia  Urjjre  pin's  hejwi,  or  slichtly  largi'r,  am  closely  aggregjitod,  L-ovoring 
tlie  ttbdomen,  chest,  and  bock,  and  often  there  U  a  large  number  on  the 


extremities.     Tbo  distrilmtion  of  the  eruption  U  not  that  of  siiuilt-pox : 

the  voaieltw  aro  snmll,  hfiiiiHjihuriciLl,  (Ulwl  with  a  clear  or  slraw-coloHred 
Hui<],  and  t^Ihipse  on  pricking.  Thu  liistorv  nf  rlmiimalium  or  other 
liisitaiti!  attfiniJcil  hy  HwiuiUtig,  tbn  uIkciicu  of  initial  symptouia  of  small 
pox  bcfoni  tho  uriiptioji  appoarcd,  ita  distribution  and  character,  ou^t 
to  emihlti  uriu  lo  oxclui.Iu  sinall-pox. 

Aenf. — liiilial  t;yiii|)toma  of  smull-pox  wanting.  Thu  oruplion  is  dt^ 
tribtitcd  on  thfl  iaco  »nd  shoiihlcrs.  The  jiuatulea  are  acumitiatwl,  snme 
of  thum  iriduraUKl,  and  they  show  a  ventral  dot  or  comedo. 

Lii-htin.~'Vhi:  pajinlca  mn  soft  anil  red,  and  du  uut  liovomo  ru&icuLiri 
thofK  arc  nn  initial  symjitoms. 

I'tinphitjas. — The  initial  sympLoms  of  sraail-pox  are  wanting;  tlip 
lm]l;e  aro  iiiiich  hirger  than  Kniall'|Kix  viu^icliu ;  ihc.y  are  diutondwl  b>' 
clear,  at  raw -coloured  fluid,  and  collapse  nn  heing  pricki^d. 

Urticaria  papnhm. — The  wheals  are  Boialt,  of  the  size  of  a  split  pea. 
and  of  a  dull  whiUj  cnlnnr ;  fhiiy  rino  in  an  hour  or  two  to  tho  full 
aiz-e,  either  with  no  nMlnewj  at  the  Kise  or  that  of  the  usual  oryth«ina 
uf  iirticana.  'I'lie  V(vicle  in  liarrl  llkti  the  Hniall-pux  ^c^iclu,  hut  in  urticaria 
it  atuin^i  the  mzo  nf  a  fipltt  pea  in  a  few  hours ;  the  initial  symptonu 
aro  not  those  of  auiall-pox. 

Ciw.miml  irrUnnU  aometimes  prodTiM  a  vesicular  eruption  indistin- 
){ilit(hal>lfl  fi-oni  that  of  Hitudl-pox.  I  hiive.  tteon  a  confluent  vetiicular  erup- 
tion on  the  foiuuins  and  hanrls,  with  a  fow  vesicles  on  thu  najie  of  necli, 
mistaken  for  small-pox,  Tho  vesicles  wore  of  the?  sizo  nf  those  of  nahiral 
sniall-p:>x  at  fifth  d;)y  of  einption.  The  limitation  of  a  confluent  vehicular 
eruption  to  tho  forearms  and  hands,  and  complete  absonco  of  eniptJoD  on 
tnink  anfl  extremities,  nogativeii  the  diii.gnosifl  of  fimall-posf.  In  addition 
inilifd  sympt^^ciLd  were  abtieiit,  and  the  ra-ih  had  attained  ita  height  within 
two  days  from  tho  time  that  the  patient  h»d  immerHed  his  arms  in  a 
strong  solution  of  washing-soila.  The  vesicles  on  the  nape  of  the  rwxV 
were  accounted  for  by  the  fact  that  the  patient  had  scratchod  the  spot 
with  llis  wet  fingers. 

To  avoid  mistakes  in  the  diagnosiit  of  eruptions  which  counterfeit  that 
of  smalt-pox,  hu  it  the  natural  or  modifit'd  smulNpox,  is  iu  all  ctuM  per- 
haps iinprMsililu  ;  hut  a  carofid  cxnmination  of  the  cnliro  surface  of  the 
skin,  with  full  inquiry  a»  to  the  history  uf  the  ca^e,  will  obviate  the 
occurniiico  of  niitny  errors  in  diiigdosis.  The  jirejil.  practical  imjMirlanw 
of  the  diagnosis,  and  tho  anxiety  with  which  doubtful  cases  arc  regarded, 
must  bo  uiy  excuse  if  I  have  yone  too  tediously  into  this  jMirt  of  the 
subjccL 

Prognosis. — A.  The  general  considerations  which  affect  the  pro^osis 
of  Kni;dl  pii.\  aro  a;^c,  vaccinalritn,  and,  in  a  niimir  dn^rtic',  thn  sex  of  the 
patients.  The  following  tiihle  shows  tho  fntiility  of  smallpox  in  un%'ac- 
cinuted  and  vaccinated  patients  in  the  different  qiiinqueaniads  up  to 
thirty ! — 
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TabLB  showing  number  uf  Caeeit,  Di'utha,  and  f}tirc<>iiUig8  MorUUity  in 
diffcront  quiTMjuonniada  ap  to  Thirty. 
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VnruKnyvtn. 

V^KCivKtta. 

0mm.        DMCh^ 

Nort.ii.c 

Caam. 

IhktTu.  lllarl.f.c. 

Undnr  &  vean 

1131 

Ml 

G7-2 

865 

30 

7-6 

5     ft         „             .         . 

%m 

3H5 

io-4 

1,4RH 

AS 

4 

10-H         „ 

007 

165 

2i-5 

S.OSO 

90 

2'9 

15-1» 

886 

l&H 

11 

4.01)1 

i»i 

4a 

20-24 

278 

1*29 

ll>-8 

8,48i[ 

Sttl 

0  2 

25-2!) 

199 

1)1 

I&-7 

2.079 

1^28 

10-9 

30  and  npwardi 
ToUU 

390 
3040 

164 

SO 

3,167 

fi-i2 

10-4 

nas 

t4-8 

I7,7&8 

lUl 

«•! 

It  will  bfi  nnbnl  thnt  thn  aj^  nf  leaat  fntAtity  in  the  twn  cIiuuiM  is  10 
to  14.  Thu  next  most  farouniMu  quiii4)ueniiia<lt)  in  Wth  urn  ii  to  9,  and 
15  tu  19.  The  mortality  in  unvacLtnatcil  cn»i'»  is  lK?tw(>4>n  4<i  atul  50 
per  cent,  and  varies  fmm  20  to  .tO  ])t>r  rent  tn  4]uini|iii*ntii.ii]  10  to  14, 
lo  »0  to  60  per  c«nt  under  5,  wlii!»  in  the  vacdimted  at  the  same  periods 
it  is  2'9  per  cent  and  7  8  per  cent  respective ly. 

The  character  uf  the  %'a>(!ci nation  also  afl'ectA  propiOHtu. 

Tablb  showing  number  of  Cjiscs,  Deaths,  and  pcrcontogo  Mortality  of 
Patient*  with  one,  two,  throe,  and  four  or  more  ^'ood  and  iiitlifftfrent 
nutrkg. 
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iri>.ofHuk«. 

ChuBCtwr  of  Uarka- 

lfo.arOMW. 

DmUi*. 

Miirtaltiy  ^.g. 

One         •        ■    { 
Two        .        .   i 

Tlrno 

Pour  w  nore  .    I 

Goocl    . 
iDdiffcreat   . 
GooJ    . 
Inilitl'ctent   . 
G«d     . 
IndilTuretit    . 
Goo.)    . 

Totnl     . 

l.OM 
2,044 
1.461 

a.47ii 

i.r*.'! 

1.779 

826 

B49 

70 

341 

54 

279 

41 

23 
4A 

e-4 

l»-7 

3-7 
11-2      ■ 

3-7 

7-4 

27 

4-8 

11,731 

»l»7 

R*l 

J 

This  tabid  BbowH  that  whilt>  mortality  amcmg  Ciuea  with  om;  j;(hh1  mark 
is  6*4  per  cent,  among  those  with  one  iridiflcront  it  i«  16"7.  Anmng 
those  with  two  goodniarks  it  i*  3'7  ;  among  those  with  two  indifTL-rent 
marks  it  ia  11'2.  Amung  those  with  three  goi^d  mai-ki;  it  \&  3'7  per 
cent,  and  in  those  with  three  indifferent  it  is  l-i.  Among  those  with 
four  or  more  good  it  is  2"7  ;  among  iIidbb  with  (our  or  more  indifferent 
it  is  4'8.  Good  marks  are  ihoei!  that  ebnw  a  wult-foveat'iH)  BUi-faci-,  and 
indifferent  arc  those  showing  foint  foveations  or  smooth  siirfnce. 

If  efficieut  i-accination  b«  estimated  by  superficial  area  of  marks  the 


lUfTorvucD  h  evtin  mora  striking.  ECEcIunt  vuccirmtion  is  now  bold  to 
rtoL  liftiB  ihuii  Kulf  a.  u<iiuiri>  inch  iif  wtill-fovoatod  Hurfatn  but  even  u-illi  aB6>^ 
thini  uf  a  8i|u:irB  ini.-li  uf  woll-foveated  HUrfaco  of  I4S5  ajnaetutivo  OMf 
uUsurvtu]  Ijy  me,  unl^  36  liiml,  giving  u  niorUiUtv  of  2'i>  per  cent ;  while 
among  +373  patients  with  less  than  one-thircl  of  a  eqiiaro  inch  of  woll- 
Foveatcd  surfiice  or  any  (.-xtvtit  of  noii-fovcatod  aiirface,  378  died,  that  is, 
b'7  ]n'r  cutit.  So  that  tliu  pruluL-tiuii  a-^iiiat  fitUd  atUitk  is  alKHil  three 
or  fuur  times  gi-c\ater  amuiig  patients  with  efficient  than  those  with 
nou-(.'IIidi.-)it  w-icci  nation. 

ShiuiM  H  pi'fjion  whil  haa  lipon  aiicceaHfuUy  revaocinjitfd  c^mtnictsmAU- 
pox,  the  risk  of  the  attack  provinj?  fatal  i^  very  small  itKh^ed,  unl«M 
siaall-pux  bu  stipviaddud  to  tumiv  prs-cxiBtent  serious  diseiiso,  f<:>r  example, 
of  kiilricy,  lun^;,  i>raiu,  uta  Th«!rp  iirL-,  hnwovdr,  Bomn  i>xci'pti<mal  {wrsuna 
in  vfht>m  th*  protection  against  sniall-pux  affonU-ii  hy  vaccinatiim  and 
rnvai'uiiiatiiiri,  or  provioiu!  atUiek,  deiiw  ni>t  la^t  nioii'  tliim  a  yt'Jir  or  two; 
and  it  is  impossibtu  in  all  cases  to  promise  immunity  fmm  attack  or  even 
from  doalh  after  vaccination  and  reracci nation.  Hut  1  hwe  not  seen  a 
fatal  cuHd  of  suiall-jxix  in  any  rmit  whuiji!  priinar}'  vacci tuition  was  good 
(onu-thi^l  of  a  sqiiun'  inch),  and  whosn  r<!vaccination  had  hccn  succavfid. 

Xcj:  nf  f'titifnts. — 8maU-pux  is  utxiut  1  [wr  cent  more  fat^il  in  male* 
than  fmniili^ 

Thf  iitiiiiiY  of  iJi/r  prrrinlin.fl  fjddtimk  afTectii  projfnosia  to  fionn;  extent , 
for  iiiHUiiu;«,  the  epidumic  of  lt*7i  was  coasidemMy  more  fatal  jjonenUly 
than  thfi  outlirwika  for  Honm  limn  before  nr  Kince. 

\i.  special  considHfations  atfc^^tin^  prognnsia. 

Serious  autocvdent  or  coexistent  illness  afTects  the  prognosis  un- 
favouralily,  and  BmalL'iHix  when  it  attacks  tipplers  seems  often  to  assumi* 
the  vcftic'dar  or  pustular  luemoiThagic  form,  the  prognosis  being  thta 
moHl  titifavoiirahln. 

The  (Itiratinn  of  thc^  iticiibation  penod  hardly  affordti  rcliahle  indica* 
tioDB  as  to  the  seventy  of  the  e:iib«ei|uent  attack,  but  aoiue  have  uoted 
(hati  in  pure  lia>niorrhagic  caBes,  it  ii^  not  infrequently  nhnrter  than  ibe 
average. 

Considerable  assistance  in  prognosiji  may  be  derived,  however,  from 
the  early  symptom:*,   the  appearancos  prcseiitt-d   by  initial   raphes,   the 
amourtt  of  the  chamctenstic' eruption,  and  particularly  from  the  bwm' 
rhngic  symptoms. 

huliiil  Siji/iptfims. — If  these  he  mild  the  attack  will  probably  not 
fata],  Bnt  the  converge  'Jo>es  not  bold  good,  fur  allhougli  In  the  majority 
of  coiidncnt  and  in  all  pure  haimorrhagic  coses  the  initial  Byniptouis  iiru 
«even.%  yot  never*  initial  symptoms  often  iwher  in  a  mild  attack.  If  the 
t«mperatm-e  be  nut  altove  100",  and  there  be  dusky  I'r  general  vivid 
erythema,  the  case  will  proliably  prove  hipmorrhagic  and  he  fatal.  ■ 

Inilinl   !ffi.s/tff, — I'artiaf   crythemiw,  unaccompanied  by  h»raorrhagic ' 
signs,  indiciitti  every  pmbability  of  a  mild  attack.     Gcnund  scarlutinifnrm 
and  morbilliform  erythemas  arc  luiiially  followed  hy  mild  attacks,  capacially 
in  vacciualvd.  subjects.    Ou  the  other  hand,  a  vivid  rod  general  oiytheBaia 
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ti'ii  ra«L  witli  in  ]miU«iiU  w^initt?  Attack)*  pix've  to  be  of  the  lia-munliii^nc 

pp.      IE  A  gcnrral  erj'thfnm  bo  acconipanicd  by  an  abuticJont  cntp  of 

.tri>lo  pcU*cbiA!  ill  the  groiiu'  oi'  cUewhcrc,  the  mse  will  pi-ulmlily  provo 

.IaI  ;  ami  if  ncrompaiiiiHl  l>y  isoliitcd  itik  apotii  it  will  cci-tiiiiiEy  liu  futul. 

i  larXisA  [H.'teehio-t'rj'theniatotL'*  rashes  show  only  the  bright  rod  petechia- 

ibf  cawo  will  pnilwbly  rL-cvcr.     If,  on  tho  other  haiitl.  ihore  be.  iiiji»*n*»  of 

tocbiii!  iu  tbe  AMifmitio-cnitnl  tmiiiglo  or  in  tht  Lumbar  region 

U  most  likely  bo  futul.     If  a  pctochiul  rush  bo  romposoil  of 

and  [mqjUi  pt-itt-cliiits  the  wwc  is  likfly  to  bu  severe;  if  viicci- 

thn  m^^c  vril)  prnbubly  nxxiver ;  if  unvoceinateii,  it  is  not  unlikely 

titi'tui  in  di-nrh.     Cienerally  speakin;^.  the  pi-oliabiliiy  of  a  severe  attAck 

ftiUuMTtti^  uii  iiiitiiil  null  is  diretllv  pi'(>pr>rtinne(l    to  tho  depth  of  the 

hue  or  tho  degree  of  the  duakineiia  of  the  rash.    BLond  iu  ihe  urine 

tiH  initial  »tago  ii  an  imfavourable  dymptotn,  as  h  also  ha'tnoiThage 

(ran  miiooiiK  sttrfucos  aiid  the  uterus. 

In  diMTGtc  motlilteil  Kmall-pox  the  prognoRis  is  very  good;  death 
rm-lv  (•rninfL  In  dixcrete  \iii  modi  tied  )trnal)-[K).x  thu  progii«N>i»  is  very 
t3U>ouiuhIe  under  one  ycur;  less  bo  between  one  utid  three  yeurs  of 
4^:  ufter  thnt.  fpntd.  ConvnlR^ions  and  eoina  in  modified  or  unmudifiiHl 
'ii«rrcti>  »niaU-p"x  are  uiifrtvourablc,  esiwcislly  so  if  they  superveno  from 
ikut  ibc  sixth  tu  thu  ninth  ilii.y  of  disciii^o. 

Ceu/lu^t  Modi/ifd  Sitmil-pof. —  In  vaccinated  adults  there  iji  not 
iBhK|wnUy  a  vopioiui,  ulmu«)t  continent  ernptii>n,  uiid  duiing  the  first 
fFTd>;'8  ii  18  impoi^ililo  L4)  say  whetliiT  or  not  the  cai^u  will  tie  inodifii^il. 
On  the  third  duy  of  tho  oniption,  somctime-s  on  the  fourth,  the  vcaieles  on 
lifficc,  which  i«  luniHlly  ut  that  datv  in  th(.-«u  ciiHes  markedly  a-deinu 
|0U(  ftbow  a  central  o|Kicjty  or  gel  unifomdy  ctoitdy.  It  nmy  then  be 
•Wj-  uffinne«l  that  tho  attack  will  be  inmlilit'd,  and  that  the  |;tttieiit  will, 
boll  prulNtbilitr.  recover. 

C^n^utnt  i'antvdi/ied  Smnll-ftOT.  ■ —  Gravity  of  prngnosia  bears  a 
flmtl  mtio  to  the  degree  of  confluence  of  eruption.  If  <|uite  conHueni 
<n  the  buuf,  head,  arms  and  Imek,  the  jiatient  ntrely  n^eovcrK ;  but 
K  i1m!  eruption  he  not  confluent  oti  thu  Iwick  the  chance  of  recovery  is 
ndi  greater.  The  eniption  ou  the  uUIomen  ie  usually  discrete  in  con- 
Bncm  UUU4.  Undiir  two  years  of  age  rJinfliiciiL  natitml  Hmall-iHix  is  almiiflt 
innriiMy  fatal ;  from  two  to  fivo  years  about  (inr-funrth  of  the  cases 
Wutfr ;  the  pntgnosia  iherpafter  is  mora  fuvoiimbh-,  and  frtim  ten  to 
Wteen  the  {Nttient  is  m<»n'  likely  to  recover  than  at  any  other  age. 
After  fifteen  ycara  of  ago  the  percentage  of  deaths  to  recovery  incrcaeex 
•"adily  with  ailviinting  years. 

In  all  cusea,  abundant  eniption  on  the  mouth,  faucc<t,  and  pbotynx  ia  an 
•"fiivuunihle  symptom  ;  and  if  symptoms  of  larj-ngeal  obtitiuetion  super- 
^ftt,  tbit  graWty  of  the  prognoHia  id  incmaaed.  Snlieutanuous  ludema  is 
ib  ilaeif  unfavourable  ;  on  the  contrary,  if  the  vesicles  till  with  lytnph 
slowly,  and  the  skin  at  the  fifth  or  sixth  day  of  eruption  presents 
1  ht,  pvsty  white,  or  rough  paixhment  apiK'arance,  aeeonqmnieil  hy 
'«T  little  swelling  (other  than  that  cau.^ed  l<y  tho  raised  epidermis),  the 
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prognosis  19  mnHt  unfavoiiTahIc,  rccnvpry  rarely  taking  plave^  and.  as  a 
nUo,  Only  in  pntiftiU  betwoen  ten  am)  Iweiity  ye*r»  i>f  age. 

Dt'limmi  iu  the  vcsiculnr  ftflgo,  ariti,  in  cliilrlren,  grinding  of  tho  te«h. 
are  iinfevouniViIe.  If  iho  i^mperahire  in  the  vesicular  hU^c  (l<j  not  fall 
iiikIoi*  lOLftho  prognosis  i«>  lc!>«  favourable  than  if  it  full  tu  iiomtAL  A 
tiraperature  over  104"'  in  the  pLWtular  stage,  altcmled  by  rcstlossnoea  ami 
iluliriiini,  is  unfavnumMe  ;  and  if  much  rtermatitia,  deep  celltilitia,  Uryti- 
goal  ur  pulmonary  complications,  or  diarrhcea  he  pre«pnt,  tho  gravity  oi 
tho  prngnoais  is  heightened. 

Jlitwrrfmijk  .'^ni'iU-juu: — Tnw  liiemon-bfifT't.'  aniall-piux  is  invariably 
inU\\.  Wtiurc  hiLMuorrhngic  symptoms  and  tho  cniplion  of  Finiall-|Mix  co- 
exist, the  prognDBis  becnmea  loss  gravfl  aa  the  purely  hapmi^rrhagic  Bjinp- 
toms  (liniiiiiish.  and  the  aiMV  more  nearly  nppr>r>acht?«  the  form  in  whivfa 
theae  arR  limitod  to  eiih-  and  peri-vesiculnr  hn-niorrhages ;  but  in  all  tbftec 
caws  the  prognosLi  is  exceedingly  unfavourable,  and  recovery  very  rarely 
tukcH  place. 

In  sub-  and  peri- vesicular  hirmorrhagie  va»e-n,  if  the  eniption  Iw  discreta 
and  biKniurrbagu  appear  lato  :uiil  be  litriit'-d  rntuttly  t<i  th(.^  lnwi-r  extremities, 
nwovory  is  to  bo  hoped  for ;  but  if  the  eruption  be  abundant,  uml  buIi- 
■nd  peri-vosiciiliir  hfcmoirhago  general,  retovci'v  in  verj"  doubtful.  If  this 
tsniptioii  be  eotdlnent  with  genoml  «nV  and  peri  -  vvsicuhw  btenionhafje, 
rouiiviiry  do^s  not  take  place  ;  bnt  many  eonflnunt  cimos  recdvi-r  if  ha-mor- 
rhiige  be  pi-escnt  only  in  the  lower  extremities,  and  to  a  liniil^^^I  cxtont 
on  the  trunk  ;uid  anna. 

Tlio  presctieo  of  a  clarot- coloured  areola  om'ircling  the  niaj()rity  of  th« 
vesjclea  early  in  tho  courae  of  eruption  is  a  most  unfavourable  aign.  It 
often  M]jpeare  on  the  «wOnd  day  of  eruption,  and  affords  early  uvidence 
as  tn  the  jiitdiablu  tt-rniiMiation  of  the  diaeam*.  If  it  \w  present  on  th^ 
lower  extreniilit's  only,  it  is  nut  in  many  ciwen  of  much  significance.  In  all 
frM'uis  of  ha-nu)rrhagiu  bmaU-iM>x  eopioua  htvniniThage  from  tlin  niucona 
tncmhmnpji  dpL'|)ens  the  gmvity  of  the  prog:no«is. 

The  ap(K«;itu,iice  of  scrioui*  lung  com|)lication  during  the  pUBtuIar  and 
incrustation  eUif^i^a  its  unfavourable,  an  are  uUo  extenaive  rryeipehiit  of  the 
cxtroniitiea  and  deep  cellniitis. 

Thf>  age  of  the  patient  mid  the  cluiract^r  of  the  vaccination  must  in 
all  crwivti  In:  rrpinleil  ivhen  forming  a  pni^n()siB. 

Morbid  Anatomy.^.S/(«. —  In  the  earliest  nL-ige  of  the  eruption  the 
first  change  ia  a  circumscribed  hyporaeruia  of  the  papillre  of  the  cutis. 
Thfl  rolls  of  the  rcte  Malpighii  very  Boon  lM>gin  tn  awnll.  the  upper  layer  ■ 
of  the  epidermin  is  raiat'il^  and  tho  ^mpule  is  formed.  Serum  exndea  from  I 
tile  papillaiy  layer,  and  by  its  pres^funt  on  the  awollnn  celbt  these  Ijecome 
elongated,  and  to  some  extent  separated,  but  they  still  cohere  by  pu.rt«  of 
their  »urf.ices.  In  thia  way  is  formed  a  sort  of  filamentoui;  network  con- 
necting tho  raiseil  portion  of  thy  e[tidermis  with  the  papillary  layer  under* 
neaib  ;  into  tho  vacuoles  or  loculi  of  this  network  the  sonim  exudes,  and 
at  first  into  tho  central  portion  of  the  papidc.  Slowly,  day  by  day,  the 
Toaiciu  enlarges  at  its  periphurv,  where  tlie  Rcrum  is  exuded  in  larger 
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{UAntiijr  tJun  at  tho  centra  of  the  vesicle.  Hcnco  tho  walls  of  tho  voaiole 
iu  |i«ripbcry  arc  raised  above  the  \v\vK  uf  tliu  cuiitml  jwrtion,  and  tho 
Rntral  d<>preMi()n  or  umliilioiiif  va  fonned.  This  \*  tliu  chitmcLcnstic 
bodD  uf  growth  af  a  vesicle,  but  m  ceiitml  depression  is  nut  presuiit  in 
pery  iiutanw. 

Uiodfleiscti  aiid  others  beliovod  that  a  hair  folliclo  or  nwcat  >jlmiil  was 
tke  cmiu«  uf  ibu  c«ritnL]  depression  ;  that  thcso  have  uiily  xii  accidental 
ivUtion  to  tho  il«|irpju(it>n  is  showti  hy  thu  fiict  tluit  tim  vcHieleii  m\  tha 
pL-nis,  where  tbore  arc  no  hnir  follicles,  showji  ei^itral  dcprcfwiun ;  luid 
vpsicles,  iu  lh«  puripluiry  of  wliicli  a  sweat  j^land  or  hair  fulliclo 
are  as  regular  iu  outline  nml  xhow  as  ti'|>ieul  u  iientrul 
ion  as  those  in  which  one  or  other  of  these  is  situated  in  the 
tMtn;  When  th«  v^wiele  lias  tillainwl  tlie  limit  uf  it«  gnmlh  (five 
hifi),  loucnrytes,  whieh  are  present  in  smiiit  iLUiiiburs  fnim  the  tii-st, 
iacnaM  in  niun^wr  in  tho  entilre  uf  the  vesicle,  which  on  the  fifth 
to  iixlh  (lay  showH  a  uentrul  ii^uKjne  dot.  They  gniilually  itivailo 
the  rholo  of  the  vesicle,  the  senim  hecfjTnoH  turhid,  ami  in  three 
bin  the  vesicle  is  fi!le<l  with  |iii».  In  ni;»iiy  eonflueiit  caseH  pus  cells 
inhhtaK  the  d('«{ier  laycni  kA  thu  reve  MitLpighii  and  Ujiper  layer 
ctf  tlie  eutia,  dermatitis  cnsnc«,  the  blood-vcsKeU  of  tho  cutis  arc  com- 
and  limited  areas  bucunie  iiocriNsed.  Thu  cruids  and  nccrrwed 
aejuinite  after  a  time,  llie  uleerution  uf  the  rntiti  heidn  slowlj', 
iadtli«  naultinj;  cieatriee*  b^-ar  a  direct  ratio  lu  the  depth  ami  i?)ctoiit  of 
^Dcnliun.  In  many  ease«  pits  i«  liiniti-d  to  the  pustule  and  thu  middle 
hjW  of  the  nite  Malpi^hii.  The  ptiitlule  ruptures  and  disrhar^fs  \\a 
Mntoita,  or  it  dries  unruptured.  New  epidermis  forms  undennrath,  and 
lb  cmst  falls  oS^  exposing  a  red,  healed  epiduruial  surface,  whieh  is  mis«d, 
ht.  or  alightty  depreased. 

If  there  Iw  nn  nlteration  of  the  cntia  there  im  no  pitting  ;  though  there 
aiy  Iw  a  temiiorary  dopreifwion  due  U»  the  llattenin);  uf  thu  iiapilhe.  In 
itDDsiderahln  numl»er  of  ca.4e<!i  of  natural  sniall-pnx,  owing  to  hypertrophy 
of  the  papill;^  at  the  site  of  the  jnistule,  an  t'lev.iti*;ri  of  nkin  rejiults  a."; 
Non  as  the  crntit  him  fallen  off;  the  new  diBeolunivd  epidermic,  being 
«ttl  milted  almve  the  level  of  the  unallVeterl  skin,  imparta  to  it  »  nudn- 
^toL  in  many  cases  a  tubert'tilai-  appeai-arice.  UBUidly  most  mai'kwl  on  the 
bet  After  a  time  tho  hy[H<ra^mia  snhMideft.  tin;  cKKhihM  shrink,  and  the 
in  ouny  caeca  regains  its  natural  cuiuur  anil  Hmoolhnr.'u. 
^Mtffiu  Mrmbrants. — VesicU-s  are  formed  hy  inlUtmtion  of  senim  in 
die  middle  epithiilial  layer  with  sn)nii<4pient  ])unjlent  infiltration  of  the 
"wlo  and  of  the  lower  layers,  and  sometimes  uf  the  enlmmcous  tiHue. 
^unoont  and  depth  of  ukemtinn  of  the  puHtulee  on  the  nnieoiiH  metn- 
Iniici  are  often  in  direct  proportion  to  the  utenration  and  purulent 
iadtntjon  of  the  cutis.  The  mucous  membrane  of  the  laiynx,  if  erup- 
tW  Iw  present,  is  injccu-d  and  BWulV'n,  and  shows  niiniiLu  oeehymoBOS, 
Mrorapcinieid  by  free  mneo-pundent  scetetinn. 

^me  authorities  state  that  a  diphtheritic  conditiun  of  the  fauces  and 
pliwynx  occurs  not  infrequently.     This  appears  to  me  to  be  a  mistake. 
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In  coaes  with  n  Inrgn  Hrnouiit  of  cmpLion  nti  tho  faucM,  pharynx,  and 
pOilate,  tlio  suoUL'^n  tin-'iiK'rf,  tvitli  ra^^^crl  shreds  i:if  muciiud  mcmbrao6  awl 
tipithvliiil  tlt-liria,  ofU'ti  priwi'iit  an  upiH-^LtniK-n  uot  unliktt  thi>  dirty  'Itsin 
tegrating  memhrano  8(M»n  in  diphtheria.  I  Knvc  not  sct-n  faucial  diphtheria 
complicate  emii-ll-pux,  nor  have  I  seen  a  case  of  anuill-pux  fullowixl  liy  Ihe 
|>nj*a1yti(:  siiijliuU  iif  diptithcriii.  1  Imvt)  iiol^d  ini>mlM'»iia  iti  the  laujni  iii 
ono  or  two  cjwcs,  nml  oiioo  in  tho  truchftH. 

Vysiuli'H  WW  found  un  thf  tips,  ton^^iio,  ImnrHl  niucnus  in«.'mliriin«, 
gtim^.  Imnl  and  i^iifL  palatf,  toiiKiltt,  {Kifltt'ri^ir  luiniH,  |iharyiix,  «^pig](>ttiiv 
larynx,  ami  tmchiyi,  an  far  as  thu  hifnrtjiticm  and  i>ccasiotinUy  bcyid , 
also  on  thu  lowc^r  part  gf  tht;  I'ecttim,  tho  aniui,  thu  >~ulva,  tho  lower  jiur- 
tiou  of  the  vagina,  ttin  Hc^niLuin,  tlu'  \t\\x\\&,  and  aim}  an  Lbu  ouiijimctiii; 
but  never  on  llu;  c(irn«i. 

l.im}&  ami  rieiirte. —  Bronchitis,  with  copious  mucous  or  miico-puruleDt 
■ocretion,  occnr-s  in  th«  majnriiy  df  wvt'VB  vnnoit.  'rii«  lungxarc  frwjiicntlr 
congested,  Hoinclinies  uniformly  so,  but  perhaps  in  moat  ca»e9  tlie  ctm- 
gostion  is  hypoHtntic  HnpujiKirnn  io  iwtially  Inhnlar,  not  iiifr«?c|uently 
tohar.  Lnliiilar  pnnumnniii  i*  of  vory  fivqupnt  occun-enco  in  unvaccinalwi 
children  during  the  stagea  of  pustulation  and  iiicruutjjtion.  I'leiirisy  and 
«mpyeuia  ^uneratty  wtur  dnving  the  stagpa  of  incrnatation. 

Tho  hfirl  is  flablty  and  p;dt?,  and  prracnts  the  ordinary  signa  of 
degcnomtion. 

Ahhrniiiul  Or^m.^The  K-.-er  may  he,  btit  usually  is  not  congMt«d. 
tl  18  iwle,  «oft,  and  »how«  coimidernble  amount  of  fatty  degeneration, 
with  tntlltmtion  of  U'ucocytus  between  cells  of  lobules  imd  into  int«rlobuhir 
apiicea.  OcctRirtnally  there  is  thromboBia  of  minute  vesH«l«.  The  aplwn 
is  HwiiHoti,  the  Malpighian  bodies  entargeii,  tho  pnip  soft  and  infiltnitf^l 
with  loiicocytcs.  In  rare  ca&ea  there  are  emI>oii.  The  kiilneyfl  often  show 
xwclling  of  the  Cfirtev  arcompanied  by  fatty  change.  Tho  inUwtina!  mnroiin 
nicnibraue,  especially  that  of  the  small  intestine,  is  eunge«te<l ;  and  there 
amy  he  congestion  and  awolling  of  Pcyer's  pal^hoa.  Sometimert  uloera- 
Liun  of  the  intoi*tiiio  oronrs,  proUibly  due  to  minute  emboli.  Th«  t«sticlf4 
in  some  cases  ithow  pni  c-iRhymatoas  iaflamntation  without  effusion  into 
tho  tunica  <i7Lgtnah'a ;  in  other  cases  there  ia  inHammattun  of  the  tunica 
vaginalis  with  KlinnoiiK  efliisioiL 

Tho  nnLtrlen  show  gninular  and  fatly  degencratiorv. 
The  changes  in  the  heart,  liver,  spleen,  kidney«,  lesticlos,  and  musclcA 
take  jpUtfa  during  the  piwtidar  and  iuciiutation  «lagej«.  The  bloixl  ie  dark 
in  colour,  and  ctmgulatea  eluwly  and  iinporfectly.  There  is  Rome  degree 
of  kmrocytnsia  in  the  pustular  and  incnistation  stages,  but  not  more  than 
ID  some  of  the  other  acute  infectious  diatiiuiuii. 

Hmn. — Occa.siona.lly  cerebral  apoplexy  occurs  by  rupture  of  a  veaool, 
and  A  targe  quantity  of  blood  is  oxtravasat^cL 

In  fatal  cases  of  coma  nothijig  is  noted  except  congestion  of  tho 
meninges,  and  in  some  casoft  hiemorrhago  nndor  tho  pia  mator.  Zuelrcr 
has  observed  ha-niorrhages  into  nerv'i-i»hea.lhs,  and  it  is  not  improliablo 
tliat  «amo  of  the  nervous  aequeiU  luuy  bu  due  tu  minute  h^'monbages  in 


the  eanhnun  and  spinnl  cord.      In  some  casei  of  paraplcgiu  snmU  fot^UHvii 

vt  syftcniti;^  Imve  U-vii  i'mriU  in  ihu  f;rtiy  and  wliite  BtiltsUuicBuf  the  cunl. 

Morbid  Anatomy  of  HBemorrhag-le  Cases.— Whcro  siilv-  arid  peri- 

dMiicuIar  h^im irrli:tgi-  Uikct  place,  it.  is  into  tlm  uliuk  thicktip«M  of  the 

tmt  ibe  MTuni   L-xii(lt'<l  from   tho  hifiinju-hugic  surfuco   is   iicurly 

nlwajs  five  from  bn'^iuo^lultiit  or  Wood  cttrjiiisclfs. 

Thn  piirjilc  p»"t«chije,  and  the  iiiky  or  <ii.-«p  violrt  culoitred  circular 
•futs,  are  caiwcd  by  lifttmoiTha^^c  into  the  wholo  thickness  of  iha  ctiLii} ; 
HUnRtimtw  tho  hicmrvn'hfigo  extends  u>  the  siihcuticiilar  tissue.  U  i« 
]i[vI)k)i1<9  that  tticse  itkiii  tiu:morrhii}{(.-ii  urv  iliiii  t<*  (iciiiniit];itiuti  of  lliu  red 
oirpoticlnB  through  the  waiU  of  the  aipillaric^.  Tiic  l)nut«c  liku  Kwollin^ 
m  catiscd  by  hemorrhage!  intx>  Mihctit^incons  and   intcrmuitcular  connet^- 

tivC  llMtlH^ 

^iubconianctivul  and  retinal  ha>morrbiig(!8  oti-nr.  Deep  ■  sotttcd 
Sraiarrti»>^«  takti  placo  into  the  miuolo»,  connectivo  iiiMui%  mid  metliuM- 
Unun.  i^ut^leural  hwmorrbages — visceral,  parieUl  and  diuphrugiimlic 
— Atvl  hMnorrhogCJ  into  the  lung  substance,  are  common.  ^^iilvpcritonciU 
kriwirrlui^os  occur  uii  the  8nrfiK«  of  the  liver,  upk-on,  pjuicifai*,  mt.*s(.'ri- 
(err,  niid  Urge  uiul  «aukU  iriCfstiiie.  Kxtoiieivu  (.•xti'Lvjituvtioiis  of  lihxKl 
uko  place  into  the  lofuw  tissue  and  fat  roimd  tbc  kidiic-ys,  urid  extend 
ilong  tho  cuiusc  of  the  psoas  nuwcle  into  th«  pt-Ivis.  Hiwuorrhayes  into 
tho  liver  and  spUt'ti  are  very  rare. 

^W<f»M.  — SuljCApiiular  bn^mon'hagcs  arc  of  freqiifiit  occ^^^r»ncf^,  but 
biCBKirrhHfri^  into  tlie  cortvx  and  p^-ramidi)  i*  vfty  iiiro.  Thoru  ia  often  it 
oaiotu  extravasation  of  lilood  into  tho  ttrutuiiit  hetwi-rn  the  i-uliccji  and  the 
lUBUuice  of  the  kidney,  wbeix-liy  the-  calices  aio  comprcrisird,  and  same 
<f  tkcRi  detached  from  the  [nLpillie,  the  space  biMng  lilk-d  with  blood.  On 
Mting  a  lon^tudinal  eeclioii  of  the  kidney  the  blood  clot  apiieni-s  to  till 
ikt  ta\yx  and  [kIvi!*.  On  t-tosiT  examination,  hoirevur,  it  ia  seen  thst  Jt 
W  not  iu  the  calicos  aud  pvlviit,  but  between  ibcKO  ujid  the  kidney 
wlKtonce. 

ll^rmurrhagca  occur  into  Uie  miicons  cuat  uf  ih«  bladder,  nt«nis, 
va^na,  Kallopian  tubes,  ovaries,  testick-n,  and  Ik>iiu  marrow. 

lUyatitK  Sjfittm. — Haemorrhage  occurs  into  the  mueous  niembrKne  of 
■HHilb,  pliaryux  and  uukc.  In  the  stuuwieh  thi.'tv  are  ofleii  miuti>e«  of 
•aiaH  re«l  and  purple  lia-inorrliaf^ei*  in  Ibe  itnicoiw  and  hubcuLnneiius  c<mi«. 
Wing  (Mpocially  abuitdant  aloni;  the  small  cnrvncure.  They  occur  in  the 
lu^D  and  small  inUMtine,  an<l  al^i  dm  the  reetuni, 

iSmirt  awl  libAMlvriftb. — Iu  pure  hiL-moiThiigic  caaes  the  Jioart  is  con- 
tnitol,  firm,  and  dark  brown  in  colour.  The  cavities  contain  little  if  Any 
I*!"*!  or  clol.  and  the  arterial  trunks  are  usimlly  almuel  empty.  Ha-nmr- 
nogni  occur  under  tbc  jicrtourdiuni  and  endocardiuni.  hut  not^  ho  far  att  1 
we  «oen,  in  tho  valve*  i^r  bbwjd.veiwels.  The  spleen  i»  .■•ni.all,  firui  urid 
•iwi     Tlio  liver  is  ais<>  <krk  and  not  cnlarjied. 

Treatment. — The  majcrity  of  cases  of  discrete  modified  smallpox 
"■piiro  little  beyond  ro«t  in  lied  for  a  short  time,  with  such  food  and 
■"iiridiment  oa  the  palienl  wishes :  but  cases  of  severe  small  pox  re«|uiro 
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must  curvfiil  nursing  and  unrc'imtlHi;;  att»ntinii.  Thftrc  shniiM  In  U 
ampl«  supply  i>f  frosTl,  cool  air.  The  lemperaluro  of  the  r'wm  sbouU 
tint  Ih!  umlpi*  55"  F.,  imr  niurli  aliovo  60"  F.  Tha  [mlu'iit  nwyht  no* 
to  bo  fixpofliMi  to  draughts.  Tho  air  in  the  room  shoulci  he  chanp.f) 
ftt  least  four  times  every  hour,  uiiil  therw  shijuiri  hu'  no  curtains  or 
l|}iripii;;H  ti>  iiiipi'ik  its  frot!  I'lrvuhtlitm.  Thn  1h'<I  and  IkkIv  Ijii^n  should 
Im>  of  tinft  stift  toiLt^trial,  and  the  coverings  lif^ht,  A  hji.ir  mattrefis  on 
wire  mukes  tho  mtist  cimifortJiblB  liwl.  Nu  m;ittur  how  fine-  llie  linen, 
ihi!  prcsaum  of  thu  iHici-ctclhiu  luid  thn  intittrt'^s  makn  th**  ]>:iti(!nt  U^l  as 
if  he  wore  aloi>ping  on  thorn*  Some  relief  may  bu  affowletl  V>y  a,  water- 
bed,  but  air  uii)i  water  cushions  are  useless. 

Nimri»hmetit,  Dift,  mid  SiimaJanU — The  nouriahmi-iit  shmih)  ho  light 
and  auitalilfi.  In  tho  initial  atiige  miiiiy  jjiitieiits  take  Httlo  nourish- 
ment, iiur  ii3  it  iie^-essiiry  that  they  shuuld  take  much  more  than  mtlk 
and  watpr,  with  tea,  enffeo  or  aeratod  waters.  During  tho  vesicular 
ami  pustTilur  sUgos  beef  te;i,  liyht  bniths  of  vpal,  chieken,  or  mutton,  ■ 
arrowroot,  eg^,  jetliu»,  lnoili'd  ciiHtaitU,  nhouhl  Ih*  addod.  Ice  is  very  ■ 
agreeable  to  mt>st  iwLtienta,  and  wot^r  ithonkl  l»c  j^vrd  freely.  In  many 
eases,  especially  in  childrfii,  jicjitJ^iised  miik  is  nuift  UHeftil. 

In  all  cJiscB  noiu'iijbinL'iiL  kImiuIiI  bfr  ^vl'ii  fn't|ui-'iiL]y,  and  if  poAiilile 
not  in  too  large  quantities  at  a  limn  :  Imt  thirst  1^4  often  cxcoaaive  and 
un^iuenvhable,  Hiid  euurmmDJ  ^uantitieK  of  (luid  nrv  drunk. 

During  the  initial  and  vesicular  stagk-tt  aleoholje  Mliinulantfi  are  not 
requirpct,  unless  ji  bo  in  exceptional  eiisi-?)  attends!  hy  much  cardiac  wwik- 
nea.<«  and  proetnition.  During  the  piutulur  sl-iige  uud  period  of  scabbing 
alc;ih(il  in  often  of  decidiitl  lieuelit.  The  iudii'aUitris  for  its  uae  are  pn»- 
Btratcnn  ami  wcrak,  nipid,  comprcsaible,  or  intennittt-nt  pulse, 

VesLcidnc  anil  pustular  ha^morrhagiu  Mises,  aa  well  as  mimtt  ronflneaC 
cases,  rcituire  alcnhnlic  stimulanbt  in  the  ve^cular  stage  ;  the  chief  indica- 
lions  are'thuse  just  mentioned.  Alcohol  may  be  given  to  all  pun*  hfemor- 
rhugiu  ruKes  fi-oni  the  eouiinrni'iinu-ut  of  tlie  dist-asc,  but  it  is  well  to  liear 
ill  mind  that,  ns  recovery  fiiini  that  form  of  sinall-prix  is  unknown,  tlie 
stimulant  is  given  only  to  prolong  life,  not  tu  savu  it. 

The  iR'st  alenlinlic  stimuUnts  for  thci  aeuUi  etagu  am  giKKl  gmpe 
brandy,  whisky,  or  cham(jiigne.  It  i»  usL^ful  to  vary  the  kind  of  stimu- 
[ant  after  a  time,  and  tu  direct  that  the  ijUHlity  be  thoroughly  good.  In 
convBlo-wence  wine  is  very  btnutfuial,  and  (Mirt  is  |wrhaps  ilm  best-  To 
those  in  the  habit  of  drinking  malt  liquors,  stout  and  bitter  ale  may  be 
given  with  advantage.  Iron,  quinine,  and  cod  liver  vil  am  useful  in 
convftlcacence  from  severe  altaeks. 

The  patient  may  be  aUowetl  light  fo'.«l — fitih,  chicken,  IioiletJ  niuttOD, 
and  io  on— iLH  soon  as  the  a]i]H)titti  reLurne  ;  and  a  f<MV  thiy&  later  the 
ordinary  diet  of  hcidth  may  be  n^sninecL  In  severe  eases  the  uppettUt 
may  have  to  be  tempted  at  first  by  oytem,  light  puddings,  poached  eggs, 
omelettes,  Kpring  chicken,  or  any  dainty  disli  that  is  likely  Lu  bo  agree- 
able;  in*  it  improve*,  the  ordinary  diet  of  health  can  be  taken. 

Nursing'. — Careful  and  JitdiciuuB  nursing,  with  the  must  scrupuloiu 


I 


I 


itioo  Ui  the  citmnlinces  of  the  iMxl-h'neti,  tiro  all-iiii|«irUiiU     Thi-  pus 
timing  from  itc  piwtuK'«  very  ([uickly  «oiU  the  ]jenMiii«I  ami  \wt\  lirii-ii. 


which  shtmlii  thiTi'fore  W  chuiigud  very  fivtiueutly.  Ttiu  moutli  iind  lujst! 
ebonkl  h«  frwincntly  oleurisod,  and  bIkiVi?  nil  th(!  ctycs  should  lie  wati^hr^ 
CacwtJtntly,  aitrl  lio  Uktlivd  hihI  i-lciiiiM*<it  HyMvmHtitiilly  niid  ttioixttigldy,  It 
ii  tmpiMKiUe  to  orerratti  iha  iiiijiortjiiice  of  this  atU>iiLion. 

Xho  hiuidling  of  the  paticnis  kuhl  be  moitt  goiitlo,  and  in  luiaing 
the  hc«l  or  choulden  the  nurse's  »m)  should  ftUv^ys  be  })laced  under  the 
{allow.  Iii£uit«,  when  liein^  nursed  in  the  arms,  should  rent  on  a  ihIIom' 
ffl  the  nnr«'s  nrm.  Atti-ntion  to  Rmall  detfliis  of  this  kind  add  tniioh  to 
tbe  [Kitieiit'ii  ctiinfurL 

In  the  scut«  etage  it  i»  not  practicnbli*  to  wiuh  imtients  sufTi^ring 
fron  Mvppe  or  oven  moderately  severe  sniidl  pox  ;  hut  the  skin  sboTild 
btt  ele*nM.tl  as  much  as  possible  by  ]i]joiigiii;j,  and  i>uch  abluUuiDi  m  ^v'UI 
iwlily  suggest  themsclvos  to  an  iiit«IUgetit  nurse ;  Itaths  should  he 
givi>a  AS  wmn  ax  the  patient  can  )H.>ar  them. 

It  it  perbaps  in  the  management  of  di4irit>us  jmtietiLs  that  tlic  muei 

Mjiag  part  of   smatl-pox  nursing  arises.      Such  jmtients  require  most 

attM   and   cotbttanl  watching.       Very  cfu-ii    they   seixe  the  occasion 

«(  the  niirse'ft  temporary  absence  and  make  their  eaeape  ibmugh  dvnir 

ur  vinduw.     For  this  reason  they  should  not  Vie  left,  nnattetidcil    for 

uirutant.     In  the  most  cmnniuu  funn  uf  delirinin  tht^  patliMil  hax  the 

ftnagmb  objection  to  being  eonsideivd  ill,  and  insii<l;j  npin  Ituvin;;  his 

I     dodw  given  him.     A  judieioui*  nurse   will    cndLavour  to  distract    his 

^^Bintiots  talk  tu  him,  hiimoiu*  hiin  :u>  icincli  am  |KiH»ible,  kU  eluiiijx,  pre- 

^^Bfeate,  do  anything  bui.  argue  with  or  cuntnidict  him ;  and  mmt  iicvnr, 

^^Hept  in  some  extremity,  uso  moehnnical  restraint.     A  delirious  small-pox 

^Plient,  when  thoroughly  roused  and  angiy,  will  not  hesitate  ti>  Untxik 

tfc«  nurse  down  and  mako  his  escape.      In  the  case  of  patients  whoso 

delirium  cAunot  lie  eonlnjllefl  by  drugs,  a  useful  device  is  to  drcM  the 

patient  in  a  dnwsing-gown,  8t<x'kiiig><i,  and  alip]H-r8.  and  allow  him  to  walk 

up  and  down  the  ward  or  round  the  rvicim,  the  inirse  holding  the  jiatient's 

arm,  at  the  ttamo  time  ke<'ping  her  eye  on  the  door  and  window.     Very 

often  ths  patieut  after  a  few  tunti),  Rnding  that  he  is  unable  lo  cttntinuH 

the   exorcise,  is  glad    to  get  Itack  to  bed.       But    in    many  ca^s  it  is 

tHEiwinry  to  have  the  assistance  of  an  additional  nur*e  or  male  attendant. 

If  the  l)ednK>m  be  on  the  fin^t  tlour  or  alHive,  stops  sliould  be  fixed  in  the 

wh  griMves,  so  that  neither  sa.-«h  cnn  be  openetl  wider  than  six  inches. 

Unijs, — In  tbe  routitie  treatment  cf  snial]-pox  opium  is  invaluable. 
Not  only  are  rest  and  sleep  induced  by  it,  but  a  nuHterate  degi~ee  of 
oomiort  is  obtained  fur  the  jiatient  during  the  ]jaiiif<il  stages  cf  vesiciUa- 
lion  and  jHistidalion.  In  cases  where  opi\im  may  be  contra-indicated 
olphnnal  or  [paraldehyde  should  be  given.  The  vomiting  of  tho  initiid 
■bgv  is  oft^jn  persistent,  but  morjihia  will  prolialily  relieve,  if  it  do  not 
•ntirrly  cheek  it. 

To  quiet  the  potient  and  reduce  the  delirium  it  i^  often,  if  not  in- 
»anably,  uece«»ary  lo  have  rocouree  to  hypnotics,  ami   the  best  is  opium 


m-  inurplii:!.  If  ihu  )iiitit'rit  will  KWitllon-  il,  njiiiun  mjiy  lie  given  by  tW 
mom));  but  il  is  profnittlilo,  1  think,  to  givo  liy|)wl<'niiic  injections  of 
iii<»i-phJa.  Lar^  (lu^es  h-ivn  usually  lo  In?  giv<?ii — )i»lf  itgmiii  of  iiKifjiliia 
rcpe-ulod  in  un  hour  or  twn  if  dulii-ium  cunliiiii(%  iiiid  iLgain  if  iicurKur}'. 
tn  niHiiy  coses  H  nets  like  a  cliArm,  »ikI  the  [tatictit  becomcfi  t|tii(>t  luirl 
sloup»  ff»r  u  foik-  honr».  But  in  very  ne^t'ip  cji»»«,  (Specially  in  iho  niixed 
btemorrUagic  and  pugtiilar,  it  U  often  iaipossible  to  ?<jntrol  tbo  delirium 
complotely  by  the  (ulniiiiifttm.ci(jn  of  dnigs. 

In  "bUfk"  Ciwos  hiizeline  arul  ergot  may  1>e  given  with  the  view 
of  ohiTcking  hiuinorrhuge ;  little  or  no  bouefit»  however,  ts  likely  to 
risault. 

Various  ag6ut«,  such  ae  tliynnj],  euculyptiw,  or  xylol,  hjive  Jjwn 
given  in  the  ho]ie  of  checking  the  puatiilniion  of  the  vesicles,  1ml, 
8o  far  a«  my  experience  goos,  without  effociiiig  the  purpose.  Not  only 
did  ihvus  druga  appu-df  lu  uie  to  be  uaelesis  Imt  they  had  the  added  di»- 
sdvftiiLuge,  in  muny  canes,  of  iiiukitig  the  patient  sick. 

Pni'  l>rii]]chiliK  cxiK'ctiinLrit*  wtnielimes  ajip^'jir  to  be  itm^fiil. 

Cold  buthK  nuiy  hv  a^tmiuistered  during  the  etage  of  piutlulutioii  with 
the  view  of  ivdueing  temperature  and  let«ening  dcmiatiUB.  As  in  enteric 
fever,  the  dunttiim  of  the  bath  should  be  ten  to  twenty  Tniiiutes,  and  the 
toniiwraturo  for  jidulU  SO"  F.,  reduced  to  75"  or  70"  F. ;  for  childmn 
85'  F,  VL-duccd  to  i  S^  F.  The  Iwiths  must  be  given  with  the  grcftteal  care, 
unil  only  in  ^'iivoix]  c4iki'«.  Cold  tKLthis  for  the  pyrexin  of  the  initial  stac 
are  uiniewHsjiry. 

C(in/*tip(Lli<:jn  should  l>e  relieved  by  agreeable  hut  effective  Inxatji 
aidod  if  neeossary  by  (suitable  enemas.  IHcinlia-a,  which  usually  occttru 
(inly  in  aevere  caww,  nmy  often  be  checked  by  opium,  and  with  it  may  bo 
combined  such  a«triri{^nt«  as  chalk  and  catechu, 

hjd\l  applkatiuM  art'  of  the  utmost  impurtaticc  to  allay  the  excessive 
irritjitioii  of  the  skin,  to  lessen  the  «ubciitan<-'uiiB  owlcma,  to  favour  th^^ 
aepuratiou  of  the  scuIm,  to  clear  away  the  pus  a«  it  ooxee  from  the  pUif^l 
tule«,  and  to  diminish  the  ulcei-ution  utid  sult&Cf[itcnt  pittmg  of  the  ukin^' 
The  a|)|>h'eation  of  eolcl  romitreases,  changL'd  every  ten  or  fifteen  minutes, 
somet)nii>4   allevjalfa   the   dtscouifort  anti    irritHtiuii   due   to  a   eoiiHticnt 
eniption  ;  but  in  crHilIuciii  en*es  the  irritation  u  often  irremediabte.     Oils 
and  other  prc[»arationB  often  add  to  the  patient's  diacomfort.     Astringent 
applications,  such  as  solution  <if  uitrute  of  silver,  hare  been  used,  but 
1  have  not  iHten  able  to  Kaii^fy  niyaelf  that  cliey  are  of  the  eligfatust 
value.      Astrin^tit   dusting  powder  is  agreeable  to  some  patients,  but 
many  prefer  \*i  liavo  no  applications  whatever  on  the  »kin. 

Where  the  eniption  is  quite  cnnfluent,  and  the  patient  tears  the 
epidennis  off  pxterisive  suriaces,  it  is  necessary  to  muffli'  thy  hand», 
ami  the  <}07.ing  cutifi  should  lie  covered  by  some  eiut;d)le  cold  nioi»t 
lireaaing.  In  all  cases  where  the  eruption  is  copious  on  the  scalp  the 
hair  shmdd  bo  cropjierl  short  early  in  the  disease. 

The  wirly  separation  of  the  erusl^t,  whether  on  the  face,  sealpv  or 
eltiewhcre,  is    moitt   dcsirahte,    and    can    he    best    accomplished    by    the 
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applicitinn  of  linnord  mpal  pmilticcii.  On  the  Bcalp  a  tliii-k  poultico, 
with  iotioform  on  ita  surfaoe,  niAy  hi*  appliMl  in  llui  oixii nary  manner  ; 
)Mtt  on  the  face  tbe  ni^thi:)«l  tnneit  ngrecuiMe  to  the  putieiil  is  as  folluwit : 
('ill  a  niaiik  of  a  RiiigU-  tliickneHs  of  lint,  witli  apertui-es  for  the  ryes, 
itniHN,  and  month  ;  nucar  a  thin  kyer  of  lin»tef<l  pfiuliifKC  nn  thiis  takitig 
care  to  put  on  the  sriffacp  a  little  vaseline  in  which  iodoform  biis  been 
mixeil  (greBay  appliciili'ins  ilo  n<it  at  thia   sUif,'*!  irritate  ihe  palientl,  and 

ly  it  to  the  fa«r,  elmnjrinji  it  at.  Iwutt  nvery  two  hniii-ii.  By  this 
»  the  cnwtfi  may  lie  BC])araled  more  rapidly  thtiii  by  any  ether,  U 
lA  important  that  the  vruatn  t^honld  lie  »e|iamtec)  from  the  face  ».<>  noon  as 
'  piissihiff,  in  nrdej-  that  suitahli^  antiwpttc  drrAAings  may  he  applied  to  the 
ulcerating  surfnct;*.  On  the  arms,  le^»,  and  eUewhere.  boracic  or  other 
moist  anti:w[itir  dresHinj;  ■will  pn)bal)iy  lie  t^tillicif'tit.  Tlii".  im[iorlJinre  of 
thpAc<  tnoiat  applications  in  the  incrHBtation  und  defnwtrttioii  titagee 
(!annut  be  overestimated ;  in  this  eta^  nn  no  account  should  powder  he 
a)i])litvi  to  the  skin,  as  it  doea  but  a^i-iwate  a  condition  that  iL  is  mvsx 
dcairaMc  to  suhrUie. 

During  the  stages  of  inmistiitton  ;tnd  deeniRtation  tepid  haths  one- 
half  to  one  hnnr  in  durntion  may  Iw  pvnn  rlnilr,  with  the  view  of 
fucilitating  the  HeparaUon  of  the  criiittM  and  cleaniting  the  Hkin  of  tho 
trunk  and  liii)l>». 

The  vcn-iifOM  condition  of  the  skin  on  the  face  whieh  occun*  in  some 
cmw^  may  bn  leiwened  by  ]iaring  uff  the  ragRetl  waity  excre«cencp». 

The  nose  and  month  miist  be  kept  clean  by  spra3nng,  syringing,  or 

hing  with  such  lotions  as.  R   Acid,  boracic:    Liqnor  *cA»  chlor, : 

lin  (I  jiari  in  80  of  wai<!r,  and  for  children  iiither  weaker) :  or  K  Li<(. 

hydnirg.  porchlor.  (1  in   10<J0):    a  gocHi    mmilh  was^U  i»  one  coniptwcd 

of  Liq.  poLitwa*  and  Acid  cnrbol.  ]inr..  I    part  of  each  to  »0  of  water, 

tdiltilvil  if  necoiisary. 
Multiple  mpei-ficinl  abacesses  ehonid  be  npciic<^l  as  soon  as  they  iwxm ; 
those  on  the  scalp  by   crucial   incisions :   iodoform    ]joii1tices  or  warm 
antiwplic  druwings  arc  tlien  to  be  applied.     I>ee|>->*eated  abucenws  should 
l«i  o|icned  as  soon  as  tho  presence  of  pus  is  dcloeted. 

Cclltllitis,  if  cYtonfiive,  mnst  be  incined  fi-cely,  deeply,  and  early,  and 

•  antiseptic  fomentations  applied. 
For  laryngitis  a  steam  tent  with  worm  inhalations  should  he  used. 
If  dy«pnoea  W  gi-eat,  or  OMicma  of  gloUi«  occur,  trachwiloiiiy  ohould  l»e 
performed.  Owing  to  the  great  swelling  of  tho  nei-k  in  cniall-jiox  the 
performatic*  of  tracheotomy  is  rendered  somewhat  difficult,  and  much 
hwmnrrhagc  may  take  place. 
B  (rh>HJiiti(t,  if  Blight,  sulmides  without  intei-fei-ence.     In  any  ea«c  tho 

■    application  of  ice  is  grateful ;    but  if  the  swelling  be  very  great,  it  is 
neceessry  to  to&ke  a  free  inci«ion  about  half  an  inch  deep  and  about  two- 

t  thirds  of  an  inch  externally  to  the  raphe. 
If  erysipelas  occur,  the  affected  part  should  bo  enveloped  in  cotton 
wool,  or  painted  with  a  paste  made  of  milk  and  a  little  liq.  plumb,  sub- 
acetatia :  o;;)ium  must  bu  given  to  iiidueu  sleep, 


Cauterisation  of  the  vceicltw  has  been  rMortfcl  to  for  the  purpose  of 
prcvontiiix  {tittin^,  Iml  it  is  a  iirii>[chH  anil  liarlmnKiH  procnrding. 

With  the  view  of  arrcBtin^  tlu*  prngrcsp  of  vqgicular  growth  am) 
pi]Kttii;iI.inii,  vjK-ciniiliiiri  hiis  \mcn  rccrimniciiiltHl  aftur  the  u{>pi«rancc  of 
tho  charactc-rifttic  rritptinti.  It  does  not  affeot  thn  pwigrcsa  of  the  erup- 
tion in  the  sli^litcwt  de)!re<?. 

Kffff. —  It,  is  oKiBt  important  that  the  eyes  lie  kopt  fn^e  frnm  diwharpp. 
(.'hnmofiis  of  tho  lifis,  nft(>n  fxcr-ssivrr,  r^ndrra  this  exccwlingly  diflicull, 
cH|K'ciaIly  in  yitiing  chiMnut ;  Imt  much  may  he  dono  to  alleviate  if  not 
to  prnvcnt.  K()nn«  of  the  rompliratifuifl  that  arc.  dangenms  t«  thp  eyr- 
fiight.  ConjiuictivitiK  and  iiphtha]nii;t  iisiiaUy  yield  to  the  upplicattom 
iiswl  for  (huso  affc'clionE.  I'articular  cnrfl  should  he  ta.liPti  timt  oi!  or 
vna<!iinn  hn  frntpicntly  applied  to  thp  cilgca  of  tho  lid».  Kor  Hiniplo  corneal 
nicer  an  ointment  o(impna<d  of  llyd.  ox.  flav.  2  gen.,  Atropine  4  gri^ 
retn>latnm  'J  drms.,  Bhnidd  ho  applieil  to  the  oye  twice  a  day. 

Infliimmatory  kcratitta  is  nsnally  iicponipaniod  by  eonaidrraWc  in- 
crease ijf  intra  'K-nlar  tension  and  contraction  of  ihc  pupil,  and  eomctimn 
by  hy[H)pyoTi.  If  iKinicentcHiN  be  jierfomied,  it  may  by  m-ci-sean,-  tit 
repeat  it  several  tinifs.  Sht^iitd  a  portion  of  ihp  cnmca  ciongh,  anrl 
perforation  rc!>ult,  in  favottrablc  cases  a  ^mall  piece  of  iiia  may  block 
tho  opening,  but  in  (ithers  a,  lar^o  anterior  Btaphylonm  may  residt. 

Kor  iiou  liilliLiniitnliiry  keralitia  wann  (90°  to  104°  F.)  pojtpy  fonieinta- 
ttons  mhonld  lip  iipj  lied  every  five  niiiuit«»,  and  intermitted  for  one 
quiirtrir  in  cv.Ty  hour,  until  moderate  inflammation  of  tlie  eonjimctivn 
and  inllammiitory  reacliun  of  cornea  is  Ri't  up.  Atrnpino  xhonld  he 
dropped  into  tho  eye?  twice  a  <Iay.  Aft  a  nilc,  in  this  form  of  keratilii' 
there  in  nn  increaiw  of  tension ;  bnt  if  there,  he,  a  iiamcenleBis  or  iridec- 
tOEtiy  shotdd  be  pcrfoiined.  'J'hc  application  of  pressure  bandages  it 
very  iM'ful.  If  the  eye  become  completely  diaor^nised  excision  of  the 
eyeball  may  be  necej^nary. 

The  prevention  of  emall-pox  is  most  efheionlly  ensured  by  I'accina- 
lion  and  re vaeci nation,  and  the  prompt  isolation  of  the  sick.  Should 
(tmall-jiox  brenk  o^it  in  a  family  all  those  not  afTcctcd  should  be  revaccJ- 
uatc'd  at  once.  If  revaeci nation  be  peWoimod  ivithiu  three  days  of  rix:ej)- 
tioD  of  infection,  and  if  it  he  succpsAful,  none  of  those  cxpoRcd  to  infection 
will  develop  amoll-pox ;  if  done  later  it  may  or  may  not  modify  the 
attack. 

John  MacCombie 
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MUMPS 

Sysonyms. — I^t.  Cynanrhf.  parrAidiea,  Pawlil'is  rpidemiea  ; 
Vt.  Le*  orettlons ;  Germ.  ZugenpcUr. 

Mtriips,  or  contagions  parotitis,  is  one  of  the  milder  specific  fevers, 
ud  occurs  fur  the  nuibt  jMirt  in  t4|iittcmicH.  It  ia  moHt  ciimmon  in 
duWrcn  Iwtwt-'cn  the  ngoa  of  four  ami  ff>urtf?rn.  Hut  is  seen,  akhoujjh  Ifss 
iA«n,  in  older  persons.  The  disoitler  i«  a  highly  cutita^pnus  one  ;  hvA 
ikbough  a  cause  of  coiisiileraMe  icnijximiy  ditici'mfort,  is  mwXy  duiigiM-ous 
to  life.  Still,  as  contoquenccA  of  u  more  or  li»ii  scrioiia  natm-e  may  arise 
fnn  it,  it  is  nnwLse  to  treat  oven  slight  cases  with  itKliUbrciicc. 

Tlw  incubation  periixl,  sccoii]iii<r  ii>  thu  rnjHirl  of  tlie  C'liiiiuil  Socioty 
(11),  may  vary  from  fourteen  days  lo  twcnty-tivo,  Wh(Mi  the  compliiint 
^ns  it  is  infectious  from  tlie  very  lirHt,  and  eau  be  commuiiicalwl  while 
the  patient  is  nuirely  ailing  iiiiil  iHifnre  any  fiiprns  nf  ^'bntdukr  Bivclling 
■n  to  be  det«ctc<l.  Its  diimtion  is  ten  days  to  n  forlni-jht,  liut  the 
Patient  tniut  lie  corisiiiererl  iiii-sufe  to  others  for  at  leaHt  a  w<'ek  longer. 

lorbld  Anatomy  and  Pathology. — The  inflamraation  attacks  the 
■livwy  glands,  aud  is  believed  to  spreail  from  the  diict  Ui  the  .<iilwljuice 
of  tlifl  gland.  It  causes  infiltnition  into  the  cellular  ti:£»uc  aroiuid,  l>ut 
Wdy  entls  in  suppuration :  when  the  complaint  la  at  an  end  the  gland 
■  kfi  Dninjurcd     In  the  orchitis,  bowoveft  which  is  apt  to  occur  in 
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mnrnpA.  tho  tosticlo  niAy  nftorwarda  ntropby.  In  ihcsc  cases  the  inter 
cau!tliciil;ir  tis«uo  i«  Ulllo  altyix«d,  Jnit  tlicre  ia  a  pareiichyinalxMui  m 
np|H>S(il  to  nn  intor^titnl  sclcrosiflL  llio  1uI)ii]a«  arc  aIoiic  afTerted,  and 
show  iiiJjrki-'l  hy[if'rt[i>[>liy  of  thuir  iHiafiiinil  moitiliiitiii',  willi  Atropliy  cJ 
tboir  epi;.huli:»l  liiiiii!;  and  ilixipiM^nranco  of  tlioir  liimeti. 

Mumps  is  prolMiMy  rluo  to  a  microlw,  Pasteur  found  in  the  blood 
rod-jthapwt  liactcrift,  Imt  failed  to  ri>pn)chio(^  llic  di:*i'j»i»c  willi  llirm  ;  wwJ 
Bonlas  describca  a  iiiicro-organi»;ux  wliii'li,  ho  sUtoa,  is  developed  in 
Itrgo  numbei's  in  the  blood  oa  early  a.%  eight  hniirft  after  the  Iwginning  of 
the  illn-'sii. 

Symptoms. — The  Incal  afToction  may  he  iho  earliest  ajgn  of  illhealth. 
but  this  is  uncommon.  As  a  rule  there  are  premonitory  xymptom!*.  and  tho 
complaint  lM>pns  M-ith  fever,  ofLcii  .iccompniiit^l  in  the  eliil'l  xvith  hcttd- 
oehu  and  vomiting.  The  patient  looks  and  feeU  ill,  and  the  tempervtiirc 
riaes  to  102"  or  lO-'i"  R  fn  a  fow  hours  Rtiffnesa  is  complained  of  in  the  jaw, 
and  thi-re  is  nchiu^  j[L<i  lendtrnioi^  on  urn?  side  in  tho  hollow  beneath  the 
car.  This  pari  is  soiin  notice<l  to  he  full,  bo  that  the  deproeition  di«-J 
appearit ;  and  a'4  the  »«u'Uin;»  sprt^-wla  forvvaitU  and  Iwickmrnls  from  tllit^ 
point  it  eomes  VCi  involve  the  greater  part  of  thu  side  of  the  faec  and 
neck.  Tho  skin  over  it  may  bo  pale  or  havi-r  a  pinkish  tint,,  and  the 
part  i«  l<»n«o,  eliwlic;  snd  very  tender.  Thn  iiifljtmiiiiiliort  may  remain 
ijmiC(^d  to  the  pjinitid  fir^t  atliurkBtl ;  Imt  usuiilly  it  K|)riiuU  lo  thu  other 
«id«  of  the  faC(>,  to  the  Siilivary  glands  I»prit'«th  the  jiiw,  and  ^omctimu 
!■>  the  fane(-'!i  ttiid  toiHib.  Tho  fut-e  is  then  euriuiiBly  vi'id(.-ni.>il,  and  Mam 
promlmmci!  of  the  rhiii  i.^  List  in  th«  Hwellini;  of  the  ncrk.  The  diMue 
take*  three  or  four  days  to  reach  \\a  height,  for,  as  a  fulc,  the  g;l«ndii  ■» 
iiivulvud  one  after  another.  When  fully  developed  there  is  no  ebange 
for  a  day  or  two ;  then  th»  swelling  lK>;^'n[H  to  ntihiiidii,  and  hy  tho  tenth 
or  twelfth  day  all  fnln^HS  haa  iliHappeared.  The  length  of  the  attack 
dcpandd  upon  the  ijiiJcknusHwith  whieb  the  ^Itinds  Hnccei«4ively  take  on 
the  morbid  action.  It  is  rare  to  find  tho  iiifliimmation  at  its  height  at 
tho  Kame  time  on  both  sides  of  the  facf.  Oft^n  after  the  subsidence  of 
thu  Kuelliii);  on  the  one  Kitle  a  diBliiu^t  paiiHe  iHXin-H  liefortt  the  other  Hide 
begins  to  suffer  ;  and  it  may  happen  that  the  latter  hccomcs  afTcctcd  only 
after  dm  inten"al  of  weelcs,  as  if  from  u  ventablo  relapse. 

All  thniti^h  tlip  ejirlier  pi'riiwl  of  the  illnwia,  ami  until  ihe  awelling 
bngiti*  t«  decline,  th«  arhing  of  the  ]"«*  coiUinue«  and  is  increased  by 
movement :  so  that  nuistication  i»  pninful,  and  even  the  acts  of  speaking 
and  swallowing  a<M  t(i  the  juitirnt's  discinnfort.  On  this  account  saliva 
tends  to  cnllcct  in  the  mouth,  but  there  in  no  increane  in  the  anlivanr 
flow ;  indeed,  as  tho  swelling  enKtidee,  eccretion  for  the  time  may  be 
supprp<wed  f2),  lea^■in^  a  tronWsome  dryncM  of  the  mucous  membrane, 
Sometime.'j  tho  tcmpcmtnro  declines  on  the  second  or  third  day,  but  it 
generally  remains  high  tmtil  the  complaint  i-s  fully  develypud,  and  then 
falls  more  or  le-w  nhruptiv  to  the  normal  level. 

The  above  is  the  ordinary  course  of  an  attack  of  mumps ;  but  Ihe 
symptoms   mny  be  much  less  striking.      Often,  especially  in    sporadic 
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euHy  t\w  swelling  u  insigniflcant^  witli  littlr  fooling  of  illiir^ ;  or,  %vith 
Bnch  svruUing  and  Ilm^lJ  diBOoiuforl,  thu  U-iu|H;ruLun-  is  iinttniil,  and  tliu 
geoenU  hooltJh  haidly  distuHied ;  or,  a^n,  the  oonstttutititul  i(ym|itom« 
wvoTT^  with  littlo  «wcUni{;  or  pain  in  movement. 
Complicatloos. — A  rvmurkiitilo  fcutui-i>  uf  Llti>  compliucit  coitsUta  in 
Hjillgjlni  motMbuee  which  ^omctime-s  oecnr,  chictiy  in  luhih  putlcnt«. 
lesions  nil!  intUiinmatory  in  lliuir  ruitmo,  and  should  ))<r 
niher  a&  further  mamfctiUttioTig  o!  tho  vims  ttiuii  :iit  inii^  uiuta- 
The  ntoM  common  of  these  complioations,  in  iho  mule  Fiul>j(.'ctr  is 
(iddlts;  in  th«  f«a(alu  the  brfsieU  iiitJumi--,  or  thui-e  ie  u.-dvma  ti  llio 
sUniAl  genitalu,  or  pcrtiBpe  swelling  niKl  tundcrncwi  of  Lli«  oviima  nnd 
islat;geaKtit  of  tnguimd  glands.  In  exn'ptinnnt  cases  orohilis  Timy  occur 
U  «ariy  sympt'rfii  liefom  uny  >^u'elliiig  ix  itotici'^l  in  the  piinjlirl  gland  ; 
tomallr  it  comes  on  lonnnLd  the  end  of  ttio  atiAck  ;  or  even  after  uU 
ufpt  irf  swelling  have  (liwip)Kiiird  fmm  the  fiice.  With  the  p»in  of  the 
tnAuned  organ  there  is  ibiiiiiUy  !i  rise  of  tcnipeiatui-c  ami  a  mturii  of  tho 
fatag  of  illiKiiw,  hut  sometimes  the  only  eomplaint  is  of  local  discomfort. 
U  «B  int^rvxl  of  apparent  henltli  luive  fiillmvc^i  tht^  Milmidenee  itf  thn 
fHotid  Bvelling,  the  appeiiranee  nf  tlie  eomplicition  may  bo  pn-'cwled  or 
MonnpuiMd  by  more  serious  signs  of  general  distiirlumee.  There  may 
kUgn  fevor  mid  dcUriiun,  ur  ohstiuale  vomiting  aud  purgiug,  or  alarm' 
lag  qrmptimu  of  prostration. 

TV  orchitis  lasts  from  three  to  five  days,  nnd  is  sometimes  followed 
if  wty  rapid  atrophy  v{  the  tt'sticle.  Many  instances  of  tlii-f  luitowiird 
■qod  to  the  iotlnmniation  an;  rueoi-dod  liy  Fivneh  writcre.  Thna,  Lore- 
hooAK  refers  to  the  eoso  of  a  young  soldier  of  twenty-two  in  whom 
OtJiitis  he^n  ou  the  fifth  day  of  tho  mumpK.  Thu  inflammation  soon 
■iU[Inl,  hut  was  fitllowtyl  hy  such  rapid  wasting  that  in  three  tvceka  the 
■ikbid  gUnd  was  rodured  to  th«  size  of  a  liuricot  lte»n. 

Tba  abovo  is  nul  the  only  funri  of  nietastasii;  met  with.  SomrtiitK^s 
tbe  orchitis  is  followed  <^|uiekly  liy  signs  of  inHnmmatinn  of  the  mcmhraiies 
<i  tb#  Innin.  This  ci<inplic.-tlii>n  is  a  mre  one,  but  many  caxe^  are  on 
ncurd.  Although  6»i-ioux  enough  in  uppeumnce,  it  can  he  treated  with 
cawderabV*  ho)>e4  of  success.  Thus,  Dr.  G,  H.  Dowdncy  has  recorded 
llwcMii  uf  a  inau  agvd  tliirty-five  who,  during  »u  att^tck  of  tmim|K,  expuBod 
iMMlf  to  chill  by  driving  ten  miltss  in  an  open  tnip.  This  took  place  on 
ihp  fnonh  or  fifth  day  of  his  illness.  On  the  next  day  (the  fifth  or  sixth) 
vchiti*  bvgan ;  ami  tho  fini  signs  of  meningitis  were  nuted  on  tho 
^)r  ftiUowing,  The  man  was  seriously  ill  for  a()me  weeks,  but  cveutu- 
iBy  recovered.  A  very  similar  case  in  a  boy  of  fifteen  is  narrated  hy 
Dr.  Monro.  Hero  altui  the  mmiingilifi  was  pn'cc'd><<l  by  oichiUs,  and 
»HIioa^  in  thn  end  rcpo^'cry  was  cf»mplet<*,  the  hoy  was  left  for  a  time 
vil^  oiuCearly  gait,  diOiviilt  Hrlictdatton,  and  marked  Rgraphia.  From 
4Me  Utter  symptoms  it  would  8e«>m  that  the  inlliitnmation  is  not  always 
Ul«d  10  the  cerebral  coverings.  Drs.  I^nnois  and  Lemoinc  have 
Awnbvd  a  case  in  which  aphasia  and  localised  p:intlysis  of  one  arm 
fiiUinred  such  an  attack  and  lasted  tivo  daya.     In  another  coac  aphasift 
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comliinrd  with  ri^lic  hcmiplRgia  persisted  fnr  several  moiilbs.  Tbvr  sug- 
gest that  Xa  jirfxluco  such  consequence*  the  attack  muat  havf  con«w<d 
rtuilly  nf  a  m4;iiiii^4>rnci'[th:iliti'',  l.hn  InHumiaulioii  liaving  spreud  frum  ihr 
7nomI>n»nfft  to  tlio  RiilistAnco  of  th(v  hrain. 

The  nervouB  se'juelB  in  mumpn  are  ntrt  confint^l  to  cases  which  Wpn 
with  KiU'h  vinli^iit  »y iiiptf  iRiH.  Aa  in  uihur  funiiit  of  acutfi  spccilic  di«wde, 
n^n'oiw  dorangftmoiit*  of  more  obacuru  m(.'(;haMistn  may  be  met  with. 
'I'hus,  .Ii>ffmy  has  reported  a  caao  of  gt-iiHraliseU  puralysi*  with  losn  ij 
docij(  mflt-xt'B,  hue  wlt-hnut  ('(ii"Bl>ml  8yni|iL(mis,  which  h«  ultriliutvil 
])«nphc^ral  niuiritis ;  m\A  Jaloii  one  of  optic  iiouritis  with  ftubaoqi 
atrophy  of  thu  optic  ni;rve.  Dr.  IL  I'oixy  Smith,  l<xi,  Iia»  kuown 
mani;i  to  follow  an  ittLick  nf  Tiiumpt^. 

A  tompiimry  fiic-inl  piinUyaia  is  aoiuotimcs  met  with :  this  sc* 
to  bu  duo  t'j  dirnct  cxtonsiun  of  the  intlmnmatioii  to  Lho  sht-ath  of  the 
facijd  iKirve,  alLiioit>;h  it  iimy  hapiH-n  En  cases  whcio  ihora  has  Immwi  litUc 
])arotid  »%v-t^nin^  and  hitt  slight  \m-xA.  discomfort.  In  a  case  kindly 
comrauiiiivitiHl  to  niti  liy  [)r.  A.  Matitle,  thu  lixud  sympUmia  of  mump! 
ir^ri;  mtld,  but  tho  gi'nurtl  symptoms  worn  of  exceptional  severity.  The 
facial  p:indyBis  Wiw  first  ngticdi  in  the  third  w«uk,  and  huttod  nearly  a 
iniitith  ;  thrre  wim  mi  (h«fMi!aB  or  ijtiirrha>u. 

Other  complif'jitions  aro  srimt^timcs  met  with  which  may  vary  acco 
ing  to  thu  prcvailiiij^  ^y|w  of  the  disorder.  Thtis,  in  one  epidemic 
of  gitstPfi-inb-ntirtal  di^nin^cracnb  am  Molivrid  with  nl)domiiial  pairu 
another  opist^ixis  is  common ;  in  a  third  there  arc  occiiflioital  case*  of 
cndocarditU  (4).  Albuminuria,  with  or  without  bluody  ujine,  has  abo 
hcon  notftil.  Still,  with  rfj^kril  to  this  matter  nf  complications,  il  may  Iw 
repcAtod  that  att  a  rule  tho  course  of  the  complaint  is  simple  and  mild, 
aiul  that  secundary  dJHorder^  iirr  ran-  if  common  pntiU'iice  Ik;  exercised  in 
tho  niaiiagenK'nt  of  the  ca-so, 

I'orh.ips  one  of  ttio  least  unfamiliar  wmseriuencea  of  mumps  is  dwf- 
niu«  of  OKI)  fuir.  This  inlinuity  nuiy  come  on  in  the  courNi  of  the 
complaint  or  later.  It  ocnii-s  in  two  forma.  In  tho  first  the  inflamma- 
tion 8pre:ul»  through  the  Kustacliian  tube  to  the  middle  war.  In  Uite 
case  thu  huiLriug  is  ii.'iiially  rentdred  by  trniitmt;iit.  In  the  second,  the 
doafnpjH  bcjiirLii  suddfoly  at  an  early  (HiriiMl  of  thp  illiieiut  owinj^,  it  i« 
thought,  to  an  inftammatoiy  pntce.ss  BCt  up  in  the  labyrinth  or  cochlea,  or 
both.  Thp  middle  car  IS  unaffertpd.  The  attack  of  di-afnnui  may  !« 
Accom[mnierI  by  noi»e«  in  the  head  and  Homctimes  by  [xiin.  If  the 
labyrinth  be  the  seat  of  the  lesion  there  is  also  vertigo  with  nausea  and 
vomiting.  In  this  form  treatment  can  do  little,  and  tho  deafness  is  gener 
ally  ])entinneiit.  As  it  is  usiu^lly  confined  to  one  side,  an*]  may  give  rite 
CO  nu  |Kiin.  the  damage  to  the  organ  is  often  liiscovercil  only  by  accident 

Dia^oslS.  —  Mumps  is  n  primary  complaint,  and  is  therefore  eiisilj 
distinguished  from  the  non-specific  parotitin  {parotid  bul>o>,  which  i» 
always  a  sectmdary  disease,  and  occurs  as  a  complication  of  many  forms 
of  acntA  illness.  Symptomatic  parotitis  (as  it  is  callnl)  may  attack  botlt 
tides  of  the  face,  but,  unlike  mumps,  it  always  ends  in  suppurati 


inum|>i*,  It  orohiu*  oociir, 
pninary  dUunler  boin^  o^'l.■rluukod  ihmu^li  lliu  pnmiinniicis  a^AiimcMl 
the   coinpUcation.     Therefore,  in  an  epidemic  of  tniinip3  a  com  of 
cfailia    tbouM  always   suggeat    a    careful    iruiuiry   anil    vxamiiuitiCMi-  u£ 
Eace. 

TreatmenL — However  mild  the  atuiek  may  lie,  f|iiirt  awl  rest  shoulri 

l«  fttnctly  eiijuiiiMl,  Hs  t\w  cumpliialiijiift  iind  tinjikvisiiit  ciiii(>i,>qu(;iict,'->t  uf 

ibi  diaonlor  mre  duu  iiuurily  to  imiimileiiccM  vdiuiiiiLtecl  ilitt  ini;  iu  i^tmnii;. 

On  this  account  they  mostly  occui-  in  the  milder  caaca,  where  the  gnnuml 

|qrmpC«Hna  are  txifling  u-ith  little  locitl  liUcuinfurt. 

The  patient  sbuuld  1>c  eiHitliied  tu  hU  lied  while  the  frv«r  liuttA,  nnd 
•btin  the  lemperatiirc  falU  Khoidil  still  keep  the  hoiiiiii  utilil  ilII  \*k-A 
fjrti^itiaiiu  liavr  ifulividixl.  Thy  KkxI  kIhhiIiI  iLmsist  of  etroug  suiips,  meat 
jdliei,  pounded  menu,  milk,  eg>;8  lurulcn  up, and  ihe  like — sueh  thiri;^^  :ia 
n«d  no  mastication.  If  nccesMtry  the  liver  miwt  he  relieved  liy  »  mercurijil 
fiu^i  or,  if  tburc  l>o  a  fuul  ton^^uc  and  luueh  gastric  detTLii^rt^ment,  an 
aparienl  dmugfat  of  rhuliarl)  nnd  hefivy  (.'.ni-bomite  of  mii^ctx'^i*^  nmy  Im 
pvnn,  flavijurwl  with  CiinlHinomn,  chlnric  ether  i»nd  pej)iiL'niiint  wnter. 
For  loud  inaiimcrii  hot  hn-jid  jjoultiees  lihould  be  applint  and  iretiiieiitly 
namd;  or  the  part,  niny  he  anointed  tvith  ii  Aalve  eumpiMed  iif  extmeb 
(4  Wntdoona  aud  glywriue  iu  e^^jiud  proportiixm  »rid  V'-rvcreiE  with  a  Uyer 
bI  onthin  wooL  It  is  well  lo  cleiuuie  the  niniah  and  throat  with  tm 
lutifc-plic  gargle  several  times  in  the  day.  A  very  grateful  ai))ilic.ition 
fcr  ibis  purpow  is  made  \>y  diiuiolving  iak\l  Iv  Hitunitiun  in  nn  ciuticc  uf 
fittiScd  spirit  with  forty  drops  of  chlorfjfonn.  Thirty  Ut  f"trty  dnijw  of 
tfah  Klntion  added  to  a  tiimbler  of  warm  water  make  a  wii>ih  pleaitarit  to 
UM  atwj  ftirongly  antiseptic. 

Of  tbo  complicutioiu— ArchitJB  ia  to  be  treated  by  warmth  and  »up. 
jiojt  If  meningitis  occur,  leeched  to  the  t4fraple8  followed  by  ice  to  the 
had  and  aperients  must  bo  resorted  t^i.  The  ularmin;;  rnnxtitiKional 
^nptonu  sometimes  noticed  before  ihe  onset  of  the  eomplieatinii  ^niuT- 
•Ily  eeue  when  the  Utter  »hovr«  itseif.  If  there  Iw  grent  [troHtration, 
»titinilauU  most  b«  tucU  and  warmth  applied  tu  the  extremities. 

Eustace  Suith. 
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WHOOPING-COUGH 

SysonvMs.- — Tjit,  Pfrlttsm  infajitum ;  Fr.  VoquducJu ,-  Genn.  KeivkiMftn, 

WhoOPING-cohgei,  Jill  acute  ami  highly  EnfwtioiiH  complaint,  occnrs,  hko 
otber  xy<""''ic^  (lixt'Hnc-j*,  in  cvpidemic)',  and  ntnti  a  flofinito  course,  lu 
s|>cciitl  clianctonj  mo  i^uvoi'u  goiiemi  ciiuin'h  of  the  air-passages  cumUined 
with  laryn>;oal  npiiSTii  anil  orhor  signs  of  iiorvous  clismrliance.  Tho  com- 
plainb  UAUitlly  nttactfx  c)iil<lri>ii,  and  in  mrply  men  twic«  ill  the  wdh- 
individual,  it  is  therefore  uncommon  to  find  a  gruwn-up  person  sufforit^ 
from  it ;  lint  young  ami  mirldlivivgnd  lulultA,  aiirl  ovt'n  qiiiU;  old  ])0(iplt^ 
nuy  soineliniL's  be  atl'ected.  In  them  ihc  symptoms  are  much  ibv  tmniQ 
as  thtx-^e  nriticed  in  the  child,  but  thero  is  h  U-m  teniiimcy  tu  <laiig«ruiil 
com  plica  lions. 

Etiolosry.  ^Whooping-cough  is  undoubtedly  tho  result  of  a  specific 
virus,  and  many  attempts  have  been  made  to  determine  the  nature  of  the 
infecting  agL'iit^  Exanonntiori  of  the  sputum  during  thi*  comnilsive 
•togo  bait  pi'ovcHl  tho  existence  of  variolic  kinds  of  micro-orgiinitous.  Car) 
Burger,  ci  Bonn,  found  an  elongated  Utcillus,  isolatiNl  or  in  ohaifw ;  and 
Af»n;i4-<<ielT  rriitdu  culturL^s  of  a  simiiiii-  iiiicnibe,  and  injocting  tbitt  itito 
the  windpipe  of  doga  and  rabbits,  miccoeded  in  pro<lucing  symptonu 
exactly  re^cTnlding  those  of  pertussis.  Ritter  pxaminmi  the  sputuro  from 
the  bronchi  jukI  lower  third  of  the  trachea,  and  discovered  verj-  utaH 
diplococci,  which  were  often  arranged  in  stiiiight  or  cUustePod  chains. 
He,  t<io,  succi'crkd  in  cultivating  the  micTrtttf.  ami  c(.nM  reproduce  the 
disease  witli  it  in  dogs.  Uuiortiumtely  this  result  ia  n'>t  conclu»ir«  w  to 
thu  real  nntiue  of  tho  organism,  for  in  the  drtg  it  i-s  »»id  that  variona 
ngent.s  will  sf.-t  up  an  apjiareii l.ly  typical  wlionping-cnngh.  A  strcptococcii* 
which  forms  b^-th  lung  and  short  chains  bus  been  discovered  hy 
Cohn  and  Neumann  ;  but  these  otNwrrere  hefticato  to  declare  it  the 
specific  caii*o  of  the  dinwwe.  The  vims,  whatever  it  may  hi*,  Bepma  to  he 
thrown  off  frtjin  the  iiii-jiaesiLgtiR  and  conveyed  jJcrliajB  by  the  breath, 
ccrtJiinly  by  the  sputum.  That  it  is  highly  infectimis,  cspociidly  in  th* 
earlier  periml  of  the  illneas,  Ihwe  can  be  mj  doubt;  and  facts  actually 
observed  have  shown  that  it  can  be  conveyed  from  house  to  house  by 
clothing.  In  all  probability  it  is  the  sputum,  far  more  than  the  hrcACh, 
which  serves  an  the  medium  by  which  infection  is  conveyed.  If  means 
bo  taken  to  disinfect  the  Becretion  from  the  air-paseagee,  or  to  prevent  ic 
from  coming  into  contact  with  hwilthv  children,  tho  latter,  although  living 
ill  the  fuinie  bouse  with  the  sufl'erer,  will  probiibly  escape  the  discoee. 
It  has  been  noticed  in  the  Kist  hoitdon  Hospital  for  Children  that 
whooping-cough,  when  admitted  accidentally  into  the  wards,  hut  rarely 
«preR4ls  to  the  beds  around. 

The  suflceptibibty  of  a  child  to  the  complaint  varioa  according  to  bis 
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age  and  physical  stuto.  Dal'ic*  aiiij  tlu'  ;y'ouugcr  ckildron  Uikc  it  most 
mdilj',  so  that  it  U  for  more  oumnmti  ijoforo  ilio  sixth  or  scvciitJi 
)-«»r  than  at  a  later  aga  Strumoiw  «uf>jciCt)i  are  mow  susceptihle  to  it 
Ituui  chililri'ii  of  Hlmiigor  coiiKtitutiuti ;  iiiiil  llic  >itiLli!  of  pliyttical  lUtpri's- 
•iim  Mt  }<y  certain  discaac^ — \ty  metmWs  in  ]iurtimiLii' — sccma  to  prcpftre 
Ibediitd  («ir  rvjidy  inftxtioii  by  thy  wh<>ti[)iiij;-4;oiij;li  vinw.  K|>iiletntca  are 
■MTV  conmiou  iu  the  Kpniig  atiil  uutuiuii  thiin  at  otbi-i'  j^eiuoim .:  and  it  in 
U  thcw  titnca  thjtt  the  gi'oatcr  proportion  of  deaths  (jcciir,  for  sudden 
(fauifT*  in  atmospheric  curi<Iiliuii>s  hy  in4;reu«iug  tliu  piiitut^iiury  cataab, 
•dd  to  tlio  iiitrn^ily  of  the  djbeiuo. 

The  jn'rit*!  of  inctlbalion  ia  not  jihsohitely  fixtd  ;  j>roliaMy  it  vari*^ 
ife  dilTcnuil  iiuli>i<lii:LU.  Ill  one  vt-n,-  clwir  vwfc  iiuttHl  tty  l>r.  Bristuwu 
idd  was  axartly  a  fortniL^ht ;  but  ti<>^on:lirt({  Ici  w.nua  writt-TS  it  may 
ihort  as  four  day«.  Tho  irifi>ctioU3np»3  of  the  compluiiit  ho;{ins  with 
tb)  earliest  symptoou^  It  is,  indiHsd,  in  thin  the  uai-ly  miii-6p:LMiii<)dic  alAf^e 
that  thn  chiki  is  most  likely  to  he  a  noiirco  of  diinger  to  others  ;  fi»r  whon 
tW  yhvjp  iippcant  his  |H>vrer  uf  cmnniiitiie/iCin^  the  disease  Ue^ns  tji 
ikclinc.  Still  it  U  nut  ut  an  end  ntitil  a  period  of  at  lewsl  six  wcuks  luui 
«^Sl.'d  fl-oiii  the  hef;iniiin^  of  the  attiiok. 

■orbM  Anatomy  and  Pathology. — In  cases  of  deiitli  during  an  attack 
ttf  pcrtusus  the  pnnei|iul  t(!&)oa:t  ttepend  upuii  the  tHitujiIicattion  which  hiiH 
•kttfmincd  the  fatal  issue.  In  the  nnconipltcatud  coniplnint  vre  find  only 
ooogHtion  with  hy[wrsceit]tion  of  the  mui-uuB  menibratic  lining  the  trachea 
sad  braiichi ;  a  eeruiiii  uninuiit  of  eni[jliyHeniu  nnil  t^'lUpNe  of  hnig,  due  to 
the  Tiolence  of  the  cough  iind  ii])Uf(m,  ttiid  swelling  of  tht^  hrunchiid 
^mU.  Von  Uel-iT.  from  hiryugoecopic  obsenatiuris  made  upon  him- 
self during  an  aitai^k,  fournl  that  in  the  eiirly  stage  there  wore  traces 
wly  of  catarrh  in  the  pharynx,  iHr^nx  and  traehcii  ;  bnt  ihiit  in  the 
mmilAtvv  BtapQ  Utu  ratarrlial  inlUmiiiution  hud  spi'eud  to  the  lower  surfiu-e 
ollhe  epiglollu  mid  to  the  mucous  menihrime  of  the  arytrnoid  cartilages 
nd  of  the  c.-irtil.iges  of  fNintorini  iind  Wrisberg.  In  the  jMiroxysm  the 
luembntnu  liecamiu  ilark  ivtl  and  coven'd  with  tmiiiiiuiri>nt  muetiu  ; 
ke  alwiiys  noticed  a  yellowish  pellet  of  mucus,  the  size  of  a  pea,  vn 
ike  poeterior  wail  of  the  larynx. 

TTiB  exact  naluru  of  whoriping-congh  is  far  fnim  clear.  Tliat  tlin 
dlMwe  is  a  gonomi  ono,  of  whiL-h  the  ejitArrhiil  and  ni:i  vouit  t>ym|)ti)ms  un* 
iW  direet  munifestation,  can  lutrdly  bo  doubk-d.  TLu  virus  atV^jcts  in 
(artiriildr  the  [tnlraonary  miu-oiis  membnine ;  and  the  prcutifir  spianuwlie 
ODBgh  .mil  whi>op  are  iiauaUy  refi-nvd  to  the  acLion  uf  iht-  {>oiiti)n  upon 
tit*  pL'Hphctal  ends  of  the  pnenmogtistric  ner^e.  i>ut  iuhi)>ilion  uf  thu 
{wniDiigastric  docs  not  explain  fidly  all  the  phenomt-na  of  thu  diseaec 
TlerBare  cjises,  no  doubt,  where  liryngeal  spasm  m;iy  ho  due  to  local 
mrtuioii,  for  in  the  ehihl  any  vioh-nl  cough,  such  us  that  i«et  up  by  the 
■HiHWc  of  food  or  lirjuid  into  the  ljin,-nx,  muy  be  followed  by  a  whoop; 
wdood,  in  some  chiblren  it  seems  likely  timt  a  non-infcrlioim  »>)>asmodic 
("^b  may  bo  due  to  exc;c]iti[>iL'd  Kt-nsitivuness  of  the  mucous  membrano 
in  nd  atmul  the  glottis :  but  in  the  real  whooping-cough  the  ncrvoiM 
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clement  is  not  Umitod  to  a  mere  laryngeal  spomt.  Tbo  cxdtsbnil;' 
of  the  child,  and  the  curious  stale  of  iiprvoua  unrest  iu  which  he 
r»mainH  tliroiiglioiii  the  uLtouk,  nr»  iu)iit.-falihi  iruluii't;  uf  thu  illness; 
and  tho  [wimsysins  jire  market]  I>y  a  jiji'neral  ft;ptutiuij,  tiuuoiilar  u 
well  a«  nenotis,  which  is  puculiiir  untl  chHractoiTKlic.  This  jjcncnl 
agiuition  v\-xy  find  cxpiTbiiuii  iu  cuiivtiUivu  altackis  which  luivu  no  ill 
consH>i|iionccs  behind,  or  in  a  stato  allied  to  tctiiny.  The  voinitiii^ 
too,  although  somutiinoB  poiliiip*  a  relk'X  ucl,  niiiy  hI«o  lio  an  iiusbuiM 
of  tliB  j^inioral  nervous  unmninlion.  That  it  is  nut  a  mx-vKt^ir^'  cooaiy 
qucnco  of  Uiyngciil  irritatioii  niid  s[«ism  is  shown  in  thi:  casi*  of  ih* 
violent  cough  of  vnkirged  bionuhial  glands  which  is  nut  foUuwwl  bj' 
retching  iind  si«knvaa  Moreover,  in  whi>n|»in;;-cou^h  voiuitin';  dora  not 
always  find  its  pltKc  at  the  end  of  the  til  oi  coughing  ;  sometimes  it  occur* 
at  thu  hugiuning,  and  is  thu  first  sign  of  thu  coming  paruxysm.  This 
cnriou-i  fiu't  s4iHnis  tn  kIuiw  that,  in  sni^li  koava  at  any  nito,  vomiting  is  tb« 
l-esult  nrjt  of  mere  IimtiiI  irritation  l)Ul  uf  the  gcnural  nervous  etTervcscence 
which  iH  Hi>  I'haractvnslic  of  tht;  dini-aAC. 

Symptoms. — Tho  <yirly  symptoms  arc  TOcrcIy  those  of  an  ordinarr 
cold  in  the  chest ;  and  the  slight  elevation  «f  temiwratur?  (which  ofttm 
stands  at  I  i>0'  or  101"  F.  in  thv  cvi-ning)  is  that  coninii»n  to  tlin  l>e^nnin^ 
of  a  mild  catarrh.  As  in  ordinai-y  chilis,  the  gastric  mucous  mcmhnmo 
may  p:ii'tici|>.'itG  iu  tho  dorangumcnt,  so  that  the  juiticnt  is  dull  and  languid, 
L-at^  nothing,  and  t^  indincft  to  lin  aliout.  Tliiri  alatL-  of  things  may  gu 
on  for  a  few  days  or  several  weeks,  the  cough  growing  more  and  more 
ErouMusome,  especially  at  night.  Examination  of  tho  ehrat  dotoctB 
nothing  at  first ;  later  thorn  iniiy  tio  a  litllo  ilry  rhonchus  hero  and 
there  about  tho  Iwiek.  The  grcatiir  freijuency  of  the  eough  at  ntgbt 
should  excite  Bomo  suspieiun.  In  the  day  the  coii^ii  may  sewm  of  little 
importance ;  hut  aft^r  I>ed-timo  it  is  heard  much  more  often,  and  is  th^n 
ttpt  to  as.8Utnc  a  coimjJsive  character  which  is  i|tute  ahsont  from  it  during 
tlie  waking  hfuire.  It  may  be  [u-eeedi-d  or  followed  by  violent  sneezing 
and  the  discharge  of  quantities  of  thick  mucus  from  tho  nose. 

After  a  time  the  spasmodic  stage  begins,  and  puts  an  end  at  once  to 
any  tuicerlainty  as  Uj  tint  nature  of  the  ehlld's  comphdnt.  Thp  peculiar 
coiyh  of  [Krrtu*sis  \^  loo  well  known  to  newl  <lesPri]ttion.  It  buints  out 
with  boisterous  violence  in  a  <piick  siieccssion  of  short,  sharp  hacks  which 
drain  the  chest  nf  nir,  and  allow  of  no  inspinitory  n-lief.  When  the  dtill, 
reddish  pui')}le  tint  of  the  child's  face  shows  that  the  supply  of  air  is 
almost  exhausted,  the  inspiratory  muscles  come  into  pluy,  and  air  is  dniirn 
into  the  chest  with  the  cliaractisristic  cnnving  sound.  The  [«inixysm  may 
now  he  at  an  end  for  the  time,  tut  in  bad  cases  the  lungs  are  no  soouor 
refllled  than  the  cough  begins  again  ;  anil  again  the  child's  face  swells  and 
reddens,  and  growit  more  and  mom  dusky  until,  when  ht  acems  at  bis  lost 
gaxp,  thcBpasmonce  more  partially  relaxes  ^xvX  a  new  supply  of  air  is  taken 
in.  In  this  way  all  the  distressing  phenomena  of  the  attack  may  lis 
repeated,  perhaps  several  times,  liefore  the  child^wct  with  perspiratiou 
and  quite  wurn  out — sinks  l>ack  with  livid  Eips  nnd  dark  swollen  eyelids 
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his  nurw-'a  urmi      U  an  inrntil,  tlic  imlifnr  nlcejia  hoji^ily  nft«r  tlitv 
:k  is  ovtT.     All  otJcr  c'liiKI   nuiy  rt-tuni  to  Lis  ]]ltt.v.  IjuI  ufLeu  cotu- 
pUiiu  of  hrn<(:i«-hc. 

At  the  orul  of  Uif  fit  of  coughing  tW  pntient  gciiei-ally  voniiLg,  ami 
•omttunes  he  bu  ako  ao  irtvoiuiitMry  uctioii  of  the  bowoU.  Tto  foriniT 
symptom  is  of  some  monipiit,  fi>r,  if  tlie  vmnjting  Ins  frei(npntly  repeiited. 
il  Buy  itiukf.  th«i  work  of  notirixhing  thr  cliitd  a  vrry  aiixiniM  and  clitliciill 
<«e.  The  eji-cUxi  matters  consist  of  thf  fotW  taken  itiixvtl  with  laigc 
<iuuitilit^  of  thick,  ropy  minuui.  This  mtinift  cnmt.'j?  in  part  fr-om  thr 
lllDgl>  I'Ul  ill  part  it  com«s  from  thu  utoiuarl)  ;  for  a  cnpioua  flux  from  \\\*- 

Iatomach  ami  bowcU  is  a  common  feature  of  tho  comptniiit. 
One  pcwuliarity  of  thn  cough  i»  tht?  child'a  evident  anvicty  to  sUvc  it 
o(T.  His  £iic<)  ull  at  oiict!  tak<^  on  a  harr),  set  KxpresHioii,  with  lixtnl  eyt-K 
ud  compresBcd  U|ks  ;  thf:ri.  as  ilit.^  clcsirn  to  cotigb  becomes  mure  ami  morn 
(tilReall  to  restrain,  his  ohoeks  grow  rvx\,  hi;*  liniws  rontrsu-t,  iintl  hi»  forc- 
knd  geta  moiflt.  Often,  aa  the  coiigb  bin-sts  out,  thL<ro  ia  a  caJ'io(l^ 
•duliitioti  of  iiervoiia  distrcaH.  The  child  may  clntrh  hia  motlior's  neck 
w  if  in  fear,  or  «hivr;r  ait  if  with  mid,  or  stiimp  with  his  io.eX  upon  the 
Sroiatd  M  if  in  »  fit  of  rage. 

[billing  the  Hcce«8  thii  piilt^f  l)en>nK's  very  nipid,  and  Bomctim(!4i  can 
Wdly  tift  coiinltHi.  Examination  at  the  Iwck  <>f  K\w  cheat  at  tliix  tinir 
■limvora  DOthiiig  but  whe(.'^ng  sounds  8(>  hing  iis  the  c-ough  lasts,  whih- 
in  tho  long  crowing  inspiration  all  aoimd»  are  lost  in  the  noise  of  tho 
wtioofit  Botweeii  the  attacks,  if  there  W  no  pulmonary  conipticalion»>, 
in  note  \*  slightly  hyper- resonant,  ;iil(I  i^canty  8onon)-sibi]uiit 
_  _  with  an  occisional  coarse  htdihle  jit  the  liiwea  of  tho  bings,  is  ull 
tW  oh  be  heanl  with  ihi-  »ti;thoHC'npe-  In  ii  doulilfiil  case  the  inarkud 
owbBst  betircen  the  insignificance  of  tbe  physical  signs  und  the  frt^^ucncy 

InA  riolcnce  of  tho  cough  in  \\\;  no  meapw  without  its  vabie  in  diagnosis. 
In  some  children,  who  have  a  disposition  to  buniia,  the  strain  of  thf 
AUgh  may  cause  niplurc;  andthe  intt'nse  congestion  which  is  iil  ways  induced 
wh«i  the  cotigb  is  proloueM  nfleii  i^nds  in  hemorrhage.  Little  cnuks  in 
UiQ  lips  &ud  guitu  iinariably  Ifleed,  and  in  many  case«  there  is  biemorrlutge 
Enim  the  nose,  tho  eyes,  the  mouth,  and  even  the  sal's.  Bluod  from  the 
MMth  comet,  as  a  mlc,  from  the  poKtori.ir  iiareit,  v«ry  rarely  fmm  th'- 
Ini^  If  the  paroxysms  )m;  freipient  am]  the  cough  vinlenl,  the  face  niuy 
raittin  congci^tcd  in  the  inteiral  f«f  the  attacks.  The  eyes  arc  injected 
umI  l>U>i.>«Ubot>  the  lids  disciilouretl  and  swollen,  and  the-  elKf^ks  arid  lips  a 
dvaky  red.  In  thfjie  case^  it  is  coninion  to  finil  si^ns  of  subcutaneour 
utnTaaation.  There  may  be  ccchvmosis  of  th*"  conjunctiva,  and  small 
kmorHiagee  in  tbu  tbiclteiK^d  Lid^  ;  oi  if  the  strain  liiivo  been  uiuixually 
•n«m,  the  eyelids  may  be  mottled  purple,  green,  and  ycllcjw,  and  the 
■dtittics  stained  blond  red  with  the  exception  of  n  narrow  white  circb 
f^xilid  tho  cornefti 

There  is  one  symptom,  occnaioiiaUy  present  at  this  time,  which  ie  vety 
cluKteristic  of  the  complaint ;  tbi»  i«  a  suMingiial  ulceratit-n.     The  oore 
_    u  Haled  at  tho  fnenum  of  ihn  tnngiie,  and  may  reach  for  a  little  diatanoe 
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un  «Hch  sUc  of  tho  middlo  line.  Tlie  ulcer  U  only  booh  i:i  infanta  st  ilit 
beginnin,^'  of  dvnticjon,  when  no  tcolh  l)ul  tho  two  ccntml  inciaors  havr 
been  cut  in  tliu  luwur  jnw,  and  is  cliio  Lo  the  ftcraping  of  these  teeUt 
agaittsl  thu  frit-iiuiu  as  tho  tongue  is  ]it-uLi-u[Iotl  tuui  with<lrsim  during 
the  stmin  uf  coughing.  U  u  novor  socn  Ijcforo  tho  bcginninj;  of  the 
spasmodic  nUgc. 

Thu  iiiinibtT  of  tho  parfixysms  anil  ihc  frr(|u«ncy  of  tht>ip  return  ^-ary 
partly  with  tho  at^verily  of  tho  altiiek,  and  partly  with  the  rifgw*  i>i 
judgment  Khnwn  in  the  niminj;cmi'nt  i»f  the  i«Ltient.  Quiet,  rest,  am) 
pfi^tiniitti  which  amiitic  tliii  c^hild  without  nxfitiri^  him,  help  lo  mdure  the 
nnmljiiT  and  diminish  thft  violence  n{  the  soizniiw,  while  (inioLiorial  «r 
oChur  disLurliauc'L-s  bring  ou  his  cmigh  and  increase  thu  wumi*  of  hiii 
nsrvuUA  iiyiiLviii.  The  rouunilient  [XMilinn,  tcHi,  Hrnms  to  favour  iho  return 
of  tho  cough,  and  currents  of  air  pAasing  across  his  face,  especially 
duvini;  sloop,  uro  apt  to  cxuilu  it  at  unce. 

In  (lifft\rrrnt  ciun'n  and,  indticd,  in  diflftrcnt  epidemics  there  is  greal 
variety  in  tho  severity  "f  tlu>  8p;i8ms.  Wome  children  onli"  whoop  ocCT' 
aicinally  ;  othcnt  whuop  incessantly  and  with  viiik'ncct.  Young  infanui 
whnop  Koldnnt,  oftnn  not  at  all.  As  a  ndo,  tho  couching  Kl*  aro  longer 
at  the  ttcginninji  cf  the  Bp:i«noilic  ittage  than  towards  its  end ;  aud  tho 
dimirintion  in  thd  viulrncit  of  tho  wmgh  may  lie  nnticiMi  to  coincide  with 
an  increasiir  in  the  quantity  and  l^^nacity  of  tho  miirmw  di^ehnrgf.  In 
ordinary  rises  the  sjKLsni'^lii;  stjigi-  lasts  about  a  fortnight.  Towards  the 
(md  tif  tliin  stage  the  whnop  only  iif('om|Miiiie«  the  mi.n"e  violent  fit*  iif 
coiijjhing,  Atrl  is  notici-^l  with  Wi  luiil  loss  frcfjuency  nntil  it  c-i*ai*t>«  alto- 
gether. The  cimpluint  has  then  [uissed  into  the  stagu  of  decline,  and  if 
ordinary  pniderieii  1k>  Hhown  hy  the  elitld'H  altendantfl  convalMCcnw 
quiukly  follows.  Tho  whole  time  otcupit'd  by  the  attack  varies  Ironi 
two  weokn  u>  eight  or  ev)*n  ten  :  hut  the  eliilil  i«  |iR»lKdtIy  not  infections 
aftor  the  sixth  woi'-k.  In  all  cjuim  whr>r»>  the  disnaso.  is  pnitrarUvI  beyond 
the  n»rmal  period  search  mn-it  ''c  mMie  for  adenoid  gi^owlhs  in  tho  nasO' 
pharynx.  It  is  my  e.vperienw  that  the  irrilntion  set  up  by  these  vcgf- 
tations  u  often  tho  cau!«n  nf  peraistitncc  in  the  cough  and  spasm  after  the 
whot>piiig  c  lURh  proper  is  at  an  end. 

Complieatlons. — In  the  course  of  whonping-cnugh  many  complicatiom 
may  arise.  Oastrie  <listiirlvanci-s  and  IiowrI  complaints  may  givo  truuU*-, 
serioufl  nervous  symptoms  aru  not  uncommon,  and  various  sooondair 
disorders  mny  attack  the  lungs  and  put  tho  child's  life  .it  once  into  danger. 

DisliU'lMiKvs  of  the  stoni;ich  and  Uowels  are  the  comraonest  of  com- 
plications. ThG  vomiting,  if  it  be  kept  within  due  boundii,  is  of  tittle 
importanec ;  hnt  if  it  take  phire  with  each  access  of  cough,  und  this  be 
frmiuently  rp]feat<xl.  the  difficulty  of  supplying  the  patient  with  sufficient 
nourishment  becomes  a  serious  ono.  This  difficulty  is  increased  by  the 
copiou»  raucous  8ecr<"tion  which  tines  the  walla  of  tho  stomach  and  inter- 
feres gi'eiitly  with  the  digestion  of  the  food  retained.  In  such  a  stal^ 
little  chills  aro  dangerous,  for  iliarrhrea  is  etisily  excited ;  indeed,  a 
certain  looseness  of  the  bovvela,  with  the  pas«a5ft  of  slimy  stools  contain- 
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■  mticli  muciu,  and  sometimes  womi:*,  U  a  commtm  nymyiUtm  of  the 
An  ft  rtilc,  intercurrent  loctsciieM  of  thu  bowcU  is  uot  serious,  but 
in  hot  wcAllu^r  a  verj"  severe  watery  diiirrhiwi  may  come  on.  ThU, 
wbitu  it  Ltsts,  may  suppress  ull  laryngeui  and  piilmoitary  «ym|ttom«,  an 
Dr.  K.  tl.  Leu  loM  |>oitit<Nl  out,  BO  that  tho  presence  of  whoop iiig-c<n]gh 
m»y  nn*  oren  bo  siispecT«rL 

In  neurotic  cbildrcn  a  nmrked  risu  in  temperature  often  accoiu|i&nios 

iba  «l»vebp8ient  of  any  ^Cric  dorangemont.      In  uncomplicatoil  u'boop- 

u^^oagb  thu  teiDix^rsiture  18  not  elevated,  m  any  r^te  aftvr  tho  tiiitt  few 

dtjTi^  au  that  any  incrnuo  in  tbo  Ixjdily  beat  may  be  taken  as  a  sign  of 

iba  prBsenre  of  some  disturbing  olemenL    This,  howe^'cr.  is  not  nocessarily 

ml  a  danigoroua  character,  evvii  if  the  tempemtnre  reAcb  104^  or  IliS"  F. 

Such  a  bent  with  faeaitacbe  nnd  nauiiea,  p<?rh«.ps  vagiio  bodily  -pnins  and 

loCM  unhtnltby  motions,  nuiy  often  be  quickly  rciievei:!  by  a  dose  of 

QMtar  oil 

NoiTous  accidente  arc  commort  Almost  invariably  in  tbo  cowrso  of 
Um  dtMaac  tbe  child  i»  noticod  tu  W  uxvitable  and  timorous,  ciirionsly 
igqiwrionablo,  and  easily  etartled.  In  such  a  state  the  oceui-rence  of  a 
nrroBR  oomplioution  ia  not  to  ho  trondenid  »t.  In  young  ebildren  under 
iwii  i-ear*  of  ago  wo  often  (ind  exa^eratinti  of  the  lavyiigejil  sjMwm,  At 
lAi)  «nd  of  tfati  fit  of  coiighiti;^  the  expueted  whoop  i.s  delaye<l,  and  tbe 
ckUij  mmains  with  open  mouth,  staring  eyes,  and  bnggafd  dmky  ^e, 
"I'^iS  agitatetl  niuvemi-iili«  wiib  bis  iirnitt  until  a  partiid  relaxation  of 
thn^ottis  aUown  a  certiiin  ninourit  of  air  to  ponctialm  into  bis  lun^s. 
Tim  complication  is  in  any  case  a  dangerous  one  ;  Hut  if  it  be  combined 
Willi  iriHiuiinuLtajry  iniiwrbief  within  tbu  ciu'st  tbe  tUiiger  is  grwit  iudved- 
innuitimni  tbe  8pa;^ni  is  followed  by  n  ^tnto  of  luore  or  less  complete' 
lynoope  or  by  a  |Ku»iiig  Iom  uf  vi»ii)ii.  Severe  heatiacbc  in  tiut  Un- 
mmaoD  after  a  paroxysm,  and,  accurdiiit;  to  Troit«ky,  there  may  be 
^^■■orary  deafncw. 

^^^7%«  exalted  nen'OUB  seneibility,  e>ipi<cially  if  combined  witb  an  irn* 

Vpsfectly  oxygenated  etato  of    ibe    bluorl,    may   be  a  caiii^e  of  gencml 

^  navnUioiis.     ConvulaioQa  oceiirring  in   tbe  course  of   whf>oping  eougli, 

klthough  necessarily  an  alu-rming   »yinptuni,  are   not  always  dau^cruuis. 

Cases  sometimes  occur  in  wbieb  highly  nenniLie  ebildren,  tbu  suljjt^cts  uf 

partiusis,  are  seized  with  convulsions,  and  on  these  |>asiiiiig  olf  seem  none 

the  wurse   for  the  jiccident.     Sunit-  of  these  cbilda-n  may   In-  slightly 

ncktty.  but  this  is  not  always  thu  east;.     There  can  be  no  doulit  that  in 

•Wping-cougb,  as  in  riekels,  there  ia  a  heightiiied  nervous  inipression- 

drility,  ajid  that    in    itucb  a  Btalo  cvlmi  slight   won-ii-'s    may  upsut  tbo 

Winoo  of  tho  ncr^'oiis  aysl^m.      Unfortunately  these  harmless  seizures 

^     OT  the  exception,  and   not  the  rule.      In   most  eaites  an  eclHUipUc  attack 

I     in  tho  course  of  wb'ioping-cuugb  annoiuict'H  the  unset  of  some  dangerous 

■    toatplioation.     In  tbis  niTiy  convulsions  mu.y  be  the  earliest  symptom  of 

V    (BiMlina  of  cerebral  vessels,  of  cerL-bntl  h;emorrhage,  of  ihi-ombosis  of 

ntrtoranial   sinuses,   of   dilTusu   eolkpse   of   tbe  lung,  or   of   broncho- 

potomoma. 


Violnnt  and  repeated  cnnmUiiyns  mny  huve  ilan;;6riiitB  consequrnus. 
however  trilliiig  the  ciiuso  which  ha,i  spt  ihcni  ui).  During  the  convulsive 
ntrtuclv  UiR  (itniin  iijiiui  t\\p  hlonil-vr.'UiL^lH,  as  i;hown  1iy  the  liir^d  eiiate  fi 
ihe  8iip«rfiiial  volns  of  th»?  faco  and  Jipck,  must  tie  very  so'vcrn.  Tf  this 
1)0  prolonytd  or  fivqiwntly  repualt.'d.  a«  must  hajipen  during  a  wried  of 
siicli  attocka,  corchral  bii-murrhagt^  with  mute  or  lesa  extensive  iiundysifi, 
may  fiiisuo.  Or,  again,  cerebral  hiemorrlLigB.dirfMitly  induced  hy  tlio  ritilonce 
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of  the  access  of  coii;;1i,  inay  precede  the  coiiviLlsinm  and  l»e  the  iinmodiate 
cau.sn  of  thcni.  In  all  ('iLscji  i>f  thn  kind  which  liavn  i'fln»'  tindpr  my 
iioticn  tho  jxitiont  has  heiiti  d<;«'ply  cvamwod  during  the  iKiroxyftm  of 
rough.  Th«  syTii|)tumB  are  tbosu  onliiiarily  att';iidaiil.  uiKm  iiitnu:i«niaJ 
hiemorrha^ii,  and  thr>  pitralyai^  mny  Iw  ppmiancnt  with  waatinj'of  imiacka 
and  rij^iilily  of  joint'*.  In  othor  caacJi  coniph'te  mcovery  Lik«fs  place,  and 
tiomcttmea  ilm  impmveraont  is  so  m])i(l  lliat  it  is  diflicult  lo  believe  that 
the  syniplDniH  uould  havi?  1)4wn  dini  t^i  a  hlond-chtt  in  the  >>niin. 

Many  varieties  of  nerve  lesion  may  oceur  in  the  course  of  whooping' 
<;i>ush,  aiid  tlmir  [jalholoj^v  ix  «rt«ii  oliscure.  Tniitsky,  in  nn  inlercatinj: 
p,-ipt'r  on  thi«  sulijnct,  flpeaka  of — (i.)  ![emipK*>pit  or  a  mon?  limitol 
paridyKin;  (ii.)afnrm  of  psychical  l>littdno»s:  (iii.)  weakneseand  difficulty  in 
walking  ;  (iv.)  tnuisitory  jiaralyBiM  in  all  the  Iimh3  ;  (v.)  loss  or  dimintitton 
of  srnsihility.  Moohiiw,  aUn,  has  ret:i»rd<)^d  a  oaso  of  peit.tw(*i.s  compli- 
4Sitod  hy  ascending  jiaralvKiii  in  a  child  of  three.  Tho  wcaknesa  camo  on 
towards  tln!  rml  of  the  illni'.'w,  and  iiftVctixl  first  the  logs;  then,  as  lhf«« 
inipTOVed,  tho  arms  ;  aftej-wanlw  lh«  miLxcle^  of  thi?  nork  ;  and  ^nutly  the  • 
diaphragm,  so  that  respiration  was  conducted  entirely  by  the  at>dom)Dal  _ 
and  intercoslJi]  niiiHcl>i«(i.  In  the  parts  affected  the  reflpxcs  were  lost,  hot  ■ 
*iirii*iliility  w;i«  presei-ved,  am)  the  elei'trical  excitiibility  was  norma). 
Thtire  was  no  atrophy  of  nniwlo  or  affection  of  the  bladder  or  rectum. 
The  case  enderl  in  r-ipid  and  complete  recovery,  and  Moebiuo  attributui 
the  symptoms  to  ;t  multiple  neariti)«.  Cases  have  also  been  piibliKhiKi  by 
Surnifiy,  Sparks,  and  othei-H,  in  which  non'ous  symptoms  preceding  t^o 
whooping-crm^h  were  much  intonsificd  by  th<!  attack. 

Ai)hiu«ia  (tonirtimeo  occurs,  and  is  usiuilly  combiaod  with  hemiplegia;:' 
bill  Tniitsky  ri'fi'i-a  to  one  case  in  which  there  were  no  definite  Bj"mp- 
toriis  of  [>;ii itlysisi,  and   to  olhera  in  which  these  were  ill  derined.     The 
eonditiun,  in  fact,  might  be  com]Ktrod  to  that  miil  with  Bomelimes  at  tbo  M 
end  of  enteric  fever.  1 

Some  years  ago  I  saw  witli  Mr.  Julius  CV^sar  a  child,  of  two  years  old, 
who,  after  conviiUions  during  an  attack  of  peniwsis,  was  left  hrmiplf|»ic 
and  with  a  curiously  cloudeil  state  of  the  intellect.  Two  mi)nth«  after 
thit  attack  the  paialysiti  was  «till  ulinost  etnnpletc  and  the  nm^it'b^ri  fla<u-id, 
and  tho  child  lay  in  an  apparently  iniconscious  stJitc  with  eyelids  {uirli.ally 
cloined  and  Klu^giiib  [)U|iiU,  Fimi'  months  Kter  the  jiaralyaia  had  disap- 
peared, but  inLclUgencc  did  miL  return  completely  for  suniu  weeks  lunger. 
In  tho  end  recovery  was  ]jerfect. 

The  pulmonary  lesioni*  fonn  a  very  important  group  of  complicatioDS, 
as  it  is  to  thcsL'  accidents  that  death  may  luiuidly  bu  atlributud.      One  of 
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Uie  moBt  Manmon  uf  thoM  ia  collapefl  of  tbo  Inng.  Id  overy  case  vhero 
the  patient  is  very  youiig  and  tbo  i\ajixa  ^ioluiit,  pnlumnury  uollapttu  is 
to  be  fmrvd,  for  all  thu  conditions  which  favour  thu  Ii'sion  nro  prost-^nl  nt 
the  KKiiu)  titntt.  At  the  oiid  of  every  pn^lotijiTi'd  pHruxyKina]  to«yh  thu 
lungs  are  almost  cxJmiibtt'd  of  ihcir  air,  ibc  thick  mucus  in  tbo  tubes 

■  nffinv  sn  nlistaclo  to  their  re-expansion,  and  tbo  eonaequciit  state  dF 
HBaacnlar  aiid  norvoti»  exhauftion  MoHtimly  wcaLkcns  tb)»  inapini-tftn- 
BfOWBT.      A  healthy  infant,  however,  niay  still  coiititiuu  to  earry  on  the 

~  noiriitArr  fnoction  milficiently.  although  not  withmit  effort ;  but  if  the 

dwl  t>«  th«  Aubject  of  rickeU,  reintlatioii  of  lung  under  hiic}i  coiiditioiix 

and  villi  HofCtincd  ribs  u  often  inijiotisible.      In  young   inftmte,   if  the 

polnKmary  collapse  be  extensive,  \Xs  occurrciice  Ja  often  indicated  by  a 

cqiiviiluvo  6t ;  or  even,  if  the  area  aQ'cvted  bo  a  very  liii'go  or>e,  by  «udden 

4ntli.     In  ordinary  ca»e.i,  where  the  coUiip^iHl  area  is  of  more  mo<Ici'ate 

•Meal,  the  itifunt  iKN-nmcs  Hiiddenly  jitii]  and  Cold  :  hi«  faco  is  dull  white, 

Imlipi  ajid  tf^'clids  are  purple,  hie  lireaching  n  rapid  and  very  Khidlow,  mid 

bisnares  acts     The  ekin  in  often  clanmiy  and  moit<t,  and  the  internal 

imporature  is  low.     Tlie  child  can  only  l»o  fed  with  difficnlty,  f«:tr  he  is 

imvilltug  or  iiuable  to  swallow,     lie  may  die  suddenly  from  syncope,  or 

dowly  from  gnMlual  extension  of  the  eoUapeietl  anea.      Often  the  end  is 

pmntiHl  by  a  convuUi^e  fit. 

Ill  children  beyond  infancy  the  effect  of  pulmnntiry  eoUapso  is  le«8 
were.  The  patient  is  strtmger,  and,  moreover,  a  smaller  area  of  lung 
IWDo  is  involved.  The  younger  the  child  the  greater  the  <lepres«ion 
lad  tba  nune  pni«Kiunc«d  the  signs  of  deficient  aeration  of  the  blood ; 
hot  at  any  age  the  complication  is  one  to  be  regarded  with  .some 
uuirty. 

While  in  infonts  colbifMc  of  the  lung  is  the  common  complieation,  in 
cttdren  vf  eigbtevn  mmiths  anil  (ipwni-<l»  broiiehitix  and  eiLturrhid 
p"""—""**  arc  the  chief  iniercurrent  leuions.  These,  no  doubt,  arc  tb« 
onnqiience  of  a  chill  which  caiisea  extension  of  catarrh  to  the  smaller 
tohsi  and  alvooli  of  the  lung.  As  long  as  the  bronchitis  is  comparatively 
aiU  iJw  vboDp  continues,  and  the  symptoms  gem-^iiiUy,  with  the  exccp- 
tioa  of  a  moderate  rise  of  temperature,  remain  nnicb  as.  before.  In  a 
•nvrebroDchitis,  however,  Ihe  wbix>p  in  Kiippres^ed,  and  uU  tlie  symptoms 
of  gnre  pulmoiury  cumri'h  immediately  manifest  thenii<elve«,  If  broncho- 
pKunMiia  supen'cnc  it  is  apt  to  occur  in  the  subacute  form ;  and, 
klthoagh  neci-'-sKirily  a  dangeroits  complication,  may  end  Favounibly  in  a 
ttiilij  of  [airly  good  coruttitution.  In  the  pneumonia  ihc  whoop  is  gener- 
ally ntpproMMd,  but  it  may  happen  that  laryntrcjil  spiwm,  with  or 
"ttboat  a  modified  whoop,  persists  in  the  tits  of  coughing  in  epite  of  the 
aontrrence  of  the  complication.  This,  it  is  needless  to  say,  adds  greatly 
I        to  t^  danger  of  the  ease, 

■  Although  catoirbal  pneumonia  is  the  common  form  of  inflammation 
P      of  iho  lung  met  with  in  pertussis,  croujmus  pneumonia  may  occur.      It« 

onM  is  often  acconipanio*^!  by  violi-rtt  and   perhaps  repealled  conviikions ; 
bUllifl  cuuroe  of  this  form  of  pneumonia  is  eompamtivcly  brief,  so  that, 


M 


SYSTIiAt  OF  M&DICiNE 


time 


be 


cxtromc  danger,  tv* 
co^ory  i»  l-y  no  nittms  impossihle. 

llio  |>iiInioiiitry  i-mphysi'iuii.  wliitrh  is  atmOBt.  invariably  pro»oiit  in  the 
iljipor  lobes  litiil  niitorior  ixiriitrs  of  iho  liinga,  is  of  Httlc  moment ;  even  if 
the  (tmulW  tu1ic«  partic-ipikU)  in  the  dilatatiun.  The  cnntlitiun  is  prob- 
ttlily  but  a  t<;uiiKmiry  fine,  antl  may  be  cxpectt'd  to  subsidu  afu-r  wn- 
vttloscetice  luia  been  PBtaljlished  It  may  happen,  huwever,  that  in  an 
accBSK  uf  very  violt'tit  cou^b  an  imT-cHsU'iidrd  air-iull  may  nijjturu, 
and  air  bu  cxtnivafiiiU'd  into  \\w  Hiiltpb'unil  tim^iu;:  iht-iii'u  it  may 
make  its  way,  liy  tbe  urooliir  limuc  of  tbc  [interior  nu^ianlitiiim  Hiid 
tieiiL'^ith  the  deoiier  curviirul  fuKuiii,  tu  tliu  subirutauuoUK  ti«6ui^  uf  tlic  neck, 
tho  cb(i»C,  till)  amiii,  tht:  ii\i'\\  and  even  tbe  uyctide.  jVJI  thiwe  externa] 
parts  are  kwoUcu,  soft  Xtt  tbe  toiicb,  lind  on  prcasurc  give  the  crepitating 
sunsuliuu  si>  ehui'acU'riKliv  <jf  iHtir^nivul  euipby«vnia. 

Aent<i    (jnrmichyiufit4iua    tu;|>liritis    ix    an  oi-casidnnl    com  plication   tS\ 
wLooping-coujjh,  luiil  acconling  to  Dr.  St^-fmiu  Mircoli  1im  bwn  known 
to  iH'enr  in  no  lo^s  than  12|HU'eent  i>f  the  i-abca     This  iibsen'or  attti- 
butos  ihn  lesion  to  venous  stasis  caused  by  the  ubBtruction  of  the  rcoa  _ 
cava  thn>ugh  the  violent  [>iin>xysau!  of  eotigbing.  ■ 

Sequels. —  TlnTH  are  cerlJiin  eonsiMjueiiccH  of  pertussis  which  may 
give  trnublc  after  the  disnutw  itself  la  over.  In  children  irlio  inherit  a 
diatliutie  tain:  the  doj-niant  tendency  may  at  nncc  W  ruiificd  ii;to  activity. 
Striiniou»  eiijldren  may  begin  tn  KtiD'er  fniin  glandnliir  (•iiIurgRmrnts  and 
chronic  disehiir,i;es  fnmi  which  previously  they  Imd  been  free.  Acat« 
geticral  tuberculusiy  may  occur,  as  a  conM'(|uenC(>  either  of  an  inherited 
rJispiitsilinn  eiitldenly  waln^d  to  life,  or  of  the  miflening  of  caficoiifl  glands; 
and  syphilis  may  f<ir  the  first  \\\w-  give  sij^iis  uf  its  presence  in  the 
nyfltem.  Knbir^Kl  bn>n(-hiiil  glands  an-,  a  cunimori  roiiiiequence  of  an 
utlJiek  of  whooping- rough,  and  chronic  pulmnnarv  disejisos — such  as  chrooJc 
bronchitis  with  craphyBi-ma,  asthma.  chTOnic  intci-Btitial  pneumonia,  and  _ 
pulmonary  phtliisiti — ti{>t  iseldoni  owe  their  origin  to  Ihiii  mmrce.  H 

The    titTvom    excitability,    so  phamctcristic    of   |h*rtmflis,   does    nut 
always  subnide  when  the  di.-ieasp  itself  comes  to  an  end.     Young  children 
may  sud'er  fmm    liiryngi^mnii,   the   lar^'iigeal  spa^nt    [>RrHi.sting  and    re-  J 
Dumng   iiregiilarly    without   rouj^li.       In    nitjst   of    these    c^ihcj*    adenoid  ■ 
VBgelations  will  bo  found  in  thi;  uaao-pharynx.     Older  children  may  Imj 
loft    uniunwlly    timid,    Kpiritlerts,    anil    disp<i»wl    to   gnmndlesa    alarms.  ^ 
They  cry   without  reaAnn,   and  are  peevish   and    fi-etful  at  the  niere«t  I 
trifle.     Cicnemlly  they  arc  afiaid  of  the  dark,   and    evAn   in   daylight 
can  banlly  bear   to  he  left  ahtne.      The3<i  aigns  of  an  unsi^ttlril  nen-ons 
system  may  gu  on  for  months,  although  in  other  respects  the  child  gvunis 
]RirfiTtly  well,      Often,   however,   the  symptoms  are   kept  up  or  even 
niiidit  woi-se,  by  a  ga^tro-inteAtinal  derangement  which  I  have  eUewhoro 
described  undue  the  name  of  "oiucous  disease"  (U).  ■ 

Pertneeis  \%  so  eapecially  a  complaint  of  chilrlhoml  that  its  occtimenni  I 
in   :idntt  life,  if  not  very  uneommnri,  is  always  nnoxpeetfid.      It   mav. 
however,  be  met  with  at  miy  age,  and  is  invariably  a  tedious  malady, 
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nlikc  tA  the  BufTercr  and  to  his  niodical  attendant  In  its 
arc«  tlio  diitcaKo  is  tlio  imniu  whiilmcr  Iho  iigu  of  dm  patient ; 
faofc  after  the  period  of  ohildhood  cnnipUcjittotis  am  rare.  There  is  the 
4ain0  rtiUenc*!  of  coiigli,  and  thv  iicrvuUH  ti^lation  during;  thu  pnnixysni 
n  aitoa  wry  evident ;  but  tlio  sjiasiu  u  k'»«  L-iiur>;utic,  uiid  givtr^  way 
tBora  oMilir,  «o  that  iho  whoop  i^i  nut  often  hoard.  Vomiting,  Uio,  ia  less 
(umisoD,  AlthiMi^li  sometimes  thu  pcitiunt  may  n-tch  at  the  viid  uf  the  Kt 
uT  coughing.  Tliu  cbief  cimiplaint  is  of  diitturbi'd  i-ust  at  ni^liC,  owing  to 
dw  ifiolcnco  and  frvqiioncy  uf  tho  paivixy*'"*- 

IHa^BOtis.  —  in  thu  early  pt'riixi  of  diu  attack  it  ts  not  easy  to  dis- 
lilipmh    IwtwtH-n    pt-rtii^iM   and    onliiiury    tnicheilia    or   a    jinlnioiuiry 
tatKirh.     The  whoop  is  not  a  couHtarit  f(.-atnre  of  the  illness :  it  is  not 
h«HnJ  until  the  cou^h  is  ftdly  dcvulupi'd,  and,  indvud,  in  nirniy  ciWL-s  i» 
nvm  htxird  at  all.     Moruovur.  in  ihtt  child  ]aiyn{<eal  irritJiliiHi  may  set 
up  I  certain  nmount  of  HjuutTa.  no  that  a  finwirig  insjnnili'jri  at  the  end  of 
«  aiQgli  must  not  atways  bu  taken  to  imply  that  ttm  eoinpLaint  is  pi-itnssi^. 
A^UB,  vomiting  is  not  a  tent  Bvmptxmi.  for  it  is  as  often  aljst-iit  jw  jireseni.. 
I)w  iliiif;riiwis   must   rest,  tliereforv,  njMjn    the  general   chanictenf  of  the 
RNi^'li  itM^lf,  tra[reeially  ujkmi  iui  j^nuhuil  devulopiucnt,  and  tu>t  i]|jhj[i  the 
pfcwncc  or  aK«!nce  of  one  or  two  accidental  phenomena.     Tho  cungh  at 
tbr  finft  is  mild   enough,  but  an  the  days  |ku»  it  gets  more  and  more 
frKjaent  and  le^  and  Ittui  twy  to  eonLrol.     The  must  titrikitig  feature  is 
tu  foddeiuieaA.     It  bursts  uut  and  cannot  he  restrained ;  and  a^  it  goes 
ni)  tbe  cbockjs  and  eyelids  givn'  mure  and  muii;  coiigeJtl'Cd  and  red.     If  a 
ditd  tm  said  to  ortigh  until  hi*  U  red  in  thi'  f.iee  wc;  shuuld  alway«  Ihinlt 
of  lliti  complaint.     Again,  an  early  sign  of  pertussis  is  the  f i-equcncy  of  the 
CJU;;h  at  night.     If  a  child  cuiighs  nnich  more  in  tlie  iijglit  tluiii  he  does 
in  the  day,  it  is  to  pertussis  that  our  thmights  would  naturally  luni.     The 
ftigtit  coiigh,  ttK»,  is  often   more   diaractenstie   than   that  which   is   heani 
vhile  the  vliild  is  up  luid  ahitiiL     Thu  iinnhL-r  should  ihi-n-fore  Iht  dirwcled 
lo  noticA  if  at  night  the  cough  lie  prulunged  or  convulsive  in  i-haracler, 
»nd  if  the  child  seem  at  all  cxIiauBtrd   by   it,  or  have  diHkulty  in  get- 
ting his  breath.     Amither  fuct,  ivhieh  in  an  utieomplieuted  vatrn  should 
ofWD  oar   eyta   to  the   rnal   nature   of  the   complaint,  is   the  trifling 
thailCtor  of  the  physical  aigns.     We  ht»ir  that  the  patient's  eough  is 
iHXMMit  and  distn-Jtsing,  and  that  at  night  his  ri'^t  in  roniiinudly  bi-okrn 
hy  the  frenuent  n*luni  of  th(^  jwiroxysma,  Init  mi  rxaniiiuitioii  tif  his  chest 
■ecan  hud  no  more  than  a  little  sibiiant  rhonchus  here  and  there  about  his 
btdi.    This  alwtmcR  of  physiejd  signs  is  u  very  cluimc:tem[ic  featur». '  In 
«i»rrlial  pncuniunia  the  cough  may  ^k;  vialont  and  prolonged,  but  the 
lAyncal  signs  show  thu  pulmonary  legion,  ivhili^  thu  histury  and  general 
syiuptoms  of  the  case  cxcludi'  whonping-enugh  as  its  causo.     So  also  when 
iy»*  Iitnfichial  glands  are  cnhirge^l  tfie  cough  tnny  bu  sjnismoilic  and  occur 
in  [ariixy.amii,  but  the  genrnd  Kynipt4)niH  unci  signs  uf  piTssurc  provonl 
ticoiDdition  being  confounded  with  ivlioopiug-cnugh. 

If  con^iilsions  occur  it  is  very  im^wrtant   to  tUicidu  wliethcr  they 
u^fem)  apun  the  genenil  nen'ous  irritability  or  are  symptomutic  of  eome 


sericiiw  (complication.  In  llio  Wt^ir  kum*,  if  the  complicalion  be  an  attach 
fif  nciite  tftniichitis  or  |iiie)iiiiorim  the  temperature  bccniiu's  felirJIe.  awl 
the  spociat  physical  sigiis  will  he  rlismjvfved  in  the  chest  ;  at  tho  Raiii*i 
time  Che  s[Kisni'L>dic  chaniacr  of  the  coii^h  bucomes  very  much  mixliiicd. 
If  collapae  of  the  Iiuij;  have  opcurrcd,  the  eigng  iirid  syinpl^ims  pi-npcr  to 
that  l^ion  may  lie  detecltHt.  So  xUo  if  the  complication  U:  a  cr^rohwl 
«n«,  evidence  of  the  legion  will  lie  quickly  furthcoTiiing.  If  the  convidsion 
arise  in  a  neurotic  chilil  from  gasirii;  liitttiirhiiiitH!  acting  upon  a  nervoiw 
«y»tpm  ruiiderwl  liy  the  conipluiiil  excuplioiixlly  sensitive  to  extenial 
impressions,  or  if  it  be  due  to  piirtial  nsphyxia  in  a  highly  iicrvouH  subject, 
the  eclamptic  attack  foliows  immediately  upon  the  cough,  and  pnssea  off 
(juickly,  le.-ivii)g  no  ill  cotuiMjiteim^  behind.  trk|iuiiting,  (Iruwsinem  or 
stupor  left  after  the  fit  <i.re  eiq)ccitiUy  dMngeroiut  symptoms,  as  tliey  nuty 
betoken  the  occum-nce  of  thrombusin  of  intmcninijil  simiiieft. 

ProRilosis. — Tlif  niurtJility  of  whooping-cmigb  i»  higli,  but  far  higher 
than  it  need  be.  The  chief  diiiigers  cif  the  complaint  arise  frum  (be 
OGCurrcnoe  of  conviiUions,  of  bronchitis  with  cfillnpse,  and  of  cacairhitl 
piicuraonia  ;  Imt  with  proper  care  in  tlio  managciDcnt  of  the  child  these 
ilatigers  may  for  tho  most  part  be  avoided.  It  is  inie  that  if  the  jiaticnt 
be  ari  inf:i.tit  with  softened  nl)»  fitmi  ncketw,  Ihf.  danger  of  collapse  m 
rimlly  gii^at ;  and  it  may  be  (luite  out  of  ow  p<>wur  to  avert  a  fatal  iwuc. 
In  ordinary  caso*,  however,  jndicions  precautions  will  eaiTv  the  child 
■afely  Ihruugh  ibo  altiuk :  for,  ii»  a  rule,  wbfn  cliibUen  die  in  perluwiB 
thoy  din  from  a  perfectly  uvciidable  complication ;  and  thia  eonij)licari«n 
too  often  takes  the  hhape  of  an  infinmniatory  chest  affection  dircctlr 
inducL'd  by  sending  the  child  out  of  doors  into  lh«  cold.  A»  »  nile,  »> 
lung  iw  tln(  iliscasii  remains  simple  the  prognosis  u  favoimible ;  hut  tht-rc 
are  certain  condilionn  which  niity  pWe  thu  [Wtlcnt  at  a  diRadvanlage,  and 
thesnj  miiHt  not  be  overlwiked  when  we  are  uHtinmtirig  the  clmncca  of 
recovery.  Thiw  in  very  ymmg  biLbio«  eollnpso  of  the  hing  is  easily 
induced,  and  on  this  account  pertussis  during  the  tir»t  months  of  life  is 
alwaya  to  be  rt'ganh'd  with  imxlnly.  Again,  a  highly  ru-unitic  tf^mpeni- 
ment  ifl  nnt  a  favnnmbh-  prnparrttion  for  a  complaint  whieh  has  a  directly 
difturliing  influence  upon  the  nervous  sj-steni  ;  and  thesi.'  castA  loo. 
demanti  i\sppcia!  Cftre  in  their  management.  The  courae  of  whonping- 
cough  is  also  affected  by  the  presence  of  adenoid  growths  in  the  naso- 
pharynx. The  irritation  Bet  up  by  these  vegetations  may  l»e  sufficient 
gnajjiy  to  increiuw  the  intcn.siry  of  the  B|)aHm,  and  pmhably  also  ta  main- 
tain the  ncnous  etenieut  in  thf  cnugh  for  wei-ks  together.  Moat  of  ibr 
eases  of  protracted  whooping -cough,  or  of  apiKirent  relapse  after  recovery, 
am  met  with  in  ehihirfn  who  are  iroubh^l  with  iheso  vegetations. 

The  occurrence  of  any  complication  adds  much  to  the  gra^nty  uf  the 
case.  Great  agitation  and  excitement  on  the  appi-oach  of  the  nccesa  of 
cough,  or  cxtn'me  cyanosis  during  its  course,  make  Tia  fear  the  onset  of 
coDVuloions.  Should  an  eclamptic  attack  occur,  we  scan  very  narr-owly 
the  condition  in  which  the  [latient  iw  left  when  the  fit  i.i  at  an  end.  If 
he  aeem  contented  and  cheerful  there  i»  so  far  no  cause  for  anxiety ;  but 
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if  ho  bo  ditrtTiiy  and  stupid,  or  show  any  aixM-ial  nipi  of  cereltnU  lesion,  or 
if  bo  1J6  pftle  jiiid  Btill  with  activa  tmruB  mvX  tjtiick  hIulIUiw  lityatliiii^  from 
onlUpae  of  lan^,  di^ntli  i^  almost  ccrtiLin.  ('uttvulKionx  n-hioh  aihrr  in  a 
paetunonic  ci^niplicjtlion,  even  nlthiiitgh  repwati'tl  and  vioU'nt,  tire  nirely 
iauaedinti^ly  fotil,  anti  if  thu  luiif;  iiiflnmiiiittiou  lir  of  ni<Klc!rati!  <;>:Lcnt, 
the  oue  may  still  t-iid  fiivotirablj-.  ijirjTijciamns  strirluhifl,  with  pxtrnsivi- 
linin^o-iiQMumuuia  gr  serious  bronchitis  in  a  rickety  siU'juctt  oJTera  sinaU 
fnM|K)etA  <i(  recovery. 

Treatment. — In  order  to  ^i\Av  .1  case  of  whooping-cnuifli  to  a  favjmr- 
Uile  \sfMK  u-v  niiLst  do  our  hi>i>t,  u'hile  prontolln^  tliu  hcultliy  imtntiun  of 
Uie  patii-iit,  ti*  wani  otT  th«  compltciUirinH  to  whu-h  tin;  rliicf  mortiilrty  of 

Ilh*  dlMMAc  ia  due,  \Vc  must  remomhpr  that  ihn  niiHMiiis  mfiiiKrancs  aie 
ilmdy  in  %  stuitu  of  catanh,  and  therefore  hi^lily  tsuKLvpliMu  to  changes 
d  1«IDporatiinE\  atu)  Uiat  to  sond  the  pabimit  daily  out.  r;f  dooi-tt,  with  little 
iq^vd  to  the  state  of  the  weather  (as  is  so  often  done),  \*  hardly  the  wny 
lakwp  his  i-hral  fri't-  fnun  grave  internirwnt  diriciuit'. 
The  lifflt  wuy  to  fihottT'n  thr  utt^k  and  pn-vtnt  the  onset  of  poroplicu- 
twa  i*  to  confine  th»*  jmtient  etrklly  to  two  romus  :(nd  tit  ket'p  him  hi-th 
thptkyand  ni^lit  in  a  prnpcrly  mi^diuLlml  atinot^pherc.  The  li'injH-i'atiirii  of 
tW  rooms  should  he  maintained  as  nearly  aa  poKsihlf?  at  65" ;  and  if  thi^ 
moat  do  not  coram  uniciilc,  thv  child  rtiEist  h»  curried  from  onu  to  the 
4lwrwnippfd  from  head  to  foot  In  a  hlankeL  The  air  ran  Im  niedieatfd 
in  nrioUfl  wayi.  Creo«*ote  m-  eucalyptus  oil  may  !«■  vohililised  from  k 
wtid  HUKor  placed  o%-cr  a  spirit  lamp;  a  nolncion  of  carholic  acid  (one 
ptn  in  thirty  of  water)  may  Iw  vajinriscd  l>y  means  id  Dr.  K.  .f,  Lec'a 

t'lteun  draft  inhaler";  or  Hulphuroiui  acid  may  lie  dilTufied  through 
tbo  room  by  burning  small  culphur  pastilles  al  short  intonals.  In 
diOdreti  who  an*  old  enough  l*""  follow  dii-cctionft  other  topieal  remedies 
wtf  ba  Hsvd  in  addition.  Thiw  a  2  per  cent  solution  of  Kilicylic  acid  or 
wiorein  may  l>»>  »ipraye<l  for  one  niinnio  into  thu  ehild'n  thrtKit  every  two 
orthrM)  hours  while  ho  iiiHpire^  deeply.  The  upray  is  far  more  Ufieful 
tlm  the  bnish  for  applying  remedies  in  this  conipljunt.  The  latter 
BMally  ijxrites  the  utmoist  alarm  ami  annoj-nnce ;  indet-d,  the  mem  sight 
<f  it  is  cnouj^h  with  ni<Mt  childreti  to  briitj<  on  a  paroxysm  at  once. 

While  the  fever  lasts  the  patient  should  he  kept  in  becj; :  afUirwards 
hit  may  he  alhiwed  to  drew*,  Imt  must  still  remiti'n  in  thr'  mi'rlieau«l 
tta»Kphere,  at  luiy  rate  until    the   ^p;wmiwlii;  utajji*  hast  cmiie  to  an  end. 

I'^Tien  hi!  leaves  a  room  the  windows  and  doors  should  at  oTice  ho  thitm-n 
•tpBii  BO  that  the  fresh  air  can  outer  freely  until  the  timo  comtw  to  warm 
■nd  RUsdicate  tba  ittum  again  for  the  child's  return.  By  this  meana 
tb  ttimse  ia  treatul  t^jpicjdly,  whilo  complic'alioiiR — at  any  rate  such 
«  iriu  from  chill — are  guiii-rled  n^inst.  To  diminish  Btill  further 
iii»  riik  of  cold  it  ia  well  for  a  time  to  forbid  a  l)ath.  or.  indeed,  any 
■wbing  of  the  child's  hudy ;  for  few  children  with  wIloopirlg^;ough  can 
'w  mliinittwl  without  danger  to  the  exposure  involvwl  in  an  ordinary 
nwneiy  )wth.  The  dress  should  be  warm,  especially  over  the  chest,  and 
11  ii  idvtJable  to  keep  this  part  covered  with  a  layer  of  cotton  wool.     The 


child  tnii^l  bo  amused  vtitb  iinexvitirig  giunes,  and  jL  is  Wttor  nut  to 
liim  with  loasdiiy,  at  any  nitu  lliilil  t'oiivalcscijm'o  )h  wrll  udviuic-ud. 
regulating  hiii  diet,  iumh  whk'h  pnimoU'  ftirnientaLion  ;uid  acidity,  such  W 
potatucs,  riii-iii:ti'tH(U-i  [Middiri^,  jatita,  Mid  fruit,  an.'  Iirtlor  avi>idi.Hl,  Tb«c« 
thingd  uiftkc  tliL'  oliilti  l);ituli^nt  and  iinnasy,  dliturh  his  rest  At  night,  and 
iiicruuso  thu  llu»ter  uf  liis  ncnx'^. 

lu  addiiJDi)  lo  thu  ifijiivid  trf:H.tm<!nt  inlnrnal  rcmeflieK  shmtld  be  girpji 
to  allay  ncrvou*  irntjitimi  and  rodiicn  spasm.  The  dnix  iiiKin  which 
abovo  sll  uthoi-8  I  am  wuiit  to  rely  ia  the  cTOt«n  chlond  liydrait>  jjiven  in 
doses  of  oiiu  j^niin  cvt-ry  two,  thppi%  fmir.  or  nix  liniirn,  m^'ordinx  to  the 
age  of  the  child.  Il  muy  he.  lu^fidly  contliin»l  with  duulilo  the  rjUAntitr 
of  bromidu  i>f  [KjLaseiiiiii.  Axiulhor  favuurltv  ivniudy  vs  the  sulphate  of 
zinc  in  dnsos  of  oiic-dixth  of  »  ^uiii  (for  ii  child  twelve  nuiiithH  okl)  fpvon 
wiih  iiiilf  tt  drop  of  liq.  atropije  {KV.)  Ivnitss  it  day  for  ihr^o  day^ ;  then 
every  six  licmrs  fur  tlin*<:  days  km^^iT;  itftrrwatxls  with  inc-ii'iwiiij;  fr(M|uetiqr 
imtil  slight  dilatation  of  the  pupil  is  notiftcd.  It  is  ndviwiMo  to  kf<ep  tJie 
pupil  t.hiM  dilatfd  ff>r  nt  IphsI  a  week.  Antipyriri  )«  preferred  I'V  some 
piuu'liuuiii:i')> ;  it  ii>  given,  in  dustts  of  <»u>  gmin  for  every  yvsir  of  the  child's 
life,  fivfsry  four,  six,  or  eight  hntira.  All  thcao  I'omeditrs  have  a  very 
dt'cttU'd  iiiffu<*iict}  in  re<:lucing  tin-  s|]:ism  ami  sliortcniti;;  the  attack,  and 
will  lie  found  c)uit^  fiitlicit'nl  liy  niniit  jinictical  men.  Many  ulhem  may, 
however,  he  given  ;  incleod,  ihc  ivholc  list  of  anti!t|iasniiMliL-s  and  h^dativc* 
is  opoii  t-o  ibe  pruscriber  if  he  wish  for  vaiiety.  This  class  of  remedy  is 
to  Iw  reanrlfttl  in  directly  the  eoniplaint.  i«  rpco^niw-d  hm  wh(M>ping-cough, 
and  is  of  e*poctal  value  at  an  early  periijd  of  the  illtitrss.  A«  we  approach 
the  end  uf  the  epuDiiiodic  stage  there  arc  twu  oilier  drugs  which  have 
groat  value  if  the  H|Hi>tm  be  hIow  to  yiehi.  TheHc  are  <juinine  in  full 
doees,  and  the  liquid  extract  of  griiidelia.  Of  the  frirnirr  oiie  gndn  niay 
bi)  given,  with  one  of  arttipyrin,  twii^e  a  day  to  a  child  of  one  year  old, 
and  one  grain  of  caeh  may  Iks  adih^d  for  every  year  of  the  child's  life, 
until  a  dose  of  five  grainn  is  reached.  The  qtuintity  of  the  grindelia 
extract  to  ho  given  to  an  infant  is  t^n  drops  every  four  hourR.  Hither 
of  these  will  nsiudly  inidcti  att  immediate  impression  njinn  thi^  ci^rophunt 
At  thy  same  timt*  it  nuwt  be  remembered  that  t«bstinate  caws  are  mostly 
met  with  in  cln'Iiln^n  who  are  irmibbid  with  mwivpharj-ngeal  vegetationa. 
Swuvli,  ihercfiirir,  should  be  made  for  mleuoid  growths,  so  that,  if  present* 
they  niity  be  remuved  withinit  delay.  Counter-irritation  of  the  cheat  it 
UBiudly  adviaed,  and  ia  greatly  rolit^l  upon  as  a  domestic  remedy.  It  ii 
■it>  doubt  of  BtTvire  if  ]ndmonary  catarrh  be  well  marked,  or  there  be  a 
tendency  to  ctillajree  of  lung. 

Any  f,nmpHratif>[i  which  may  occur  shonld  rreeive  eajly  attention. 
Excessive  vomiting  m;iy  be  conti"ol]e<i  by  small  dosi.'is  of  cocaine  (one-sixtli 
of  a  grain  twJet'  a  day  to  a  child  of  one  year  old).  l.ooseness  of  the  howcli 
qnichly  yielda  to  a  doso  of  castor-oil.  Kxcess  of  spaB.ni  or  unwonted 
nervous  excitement  may  often  be  checked  by  chloral  and  the  bromidee; 
and  immediate)  relaxation  of  the  glottis  neually  follows  dipping  the  ehild'i 
bandi  Into  cold  wal^r.     ConviiUioiis  and   the  pulmonary  complication* 
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tuiut  rcceiVQ  taiiy  trmtmcnt,  and  nriy  iL-mporaiT  w«a,knu^  or  teml 
u>  Kyiictipn  must  l>o  ctitntiaUMl  hy  fivii  Htimiilatitjii.  Ouriii;^  crnivaleM^cnvQ 
a  change  to  »  dry  braiding  air  is  of  great  aflvontagrt  iti  calming  nni'vau'i 
!iicit«tneDt  uul  reatoring  strength. 

KtisTACK  Smith. 
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The  Epecific  fever  known  as  Syphilis  ilitters  chictly  from  ita  congcnoni 
inUMmarh  more  prulou^^od  drtratiun  of  it«  M-vr-rnl  xt:igc«.  Like  8Tiia]1- 
fitXt  mculcs,  scarlet  iuynt,  and  ihu  olbfiit  in  lhi&  {^roiip.  it  ia  com- 
nuiicBhlo  from  the  disL-u^cd  to  the  hcvtlthy,  nm)  tJiii  ho  jirodiit'Cfl  br  no 
tAer  memiiB,  Liko  thcni  it  h:ii«  itx  suvi'iid  »Ui^'l-»  of  iiRuli^tlioii,  i-tlU>r 
entnce,  relapse  docliue,  and  Btiquul.  As  iit  thorn,  so  in  syphilis,  the 
■m*  promincDt  symptom  is  at!  e.xaiilhem  or  cutaneous  iiutli.  Tho 
vitiiHM  atofgai  of  Hyphilui  lend  Xki  puss  awuy  of  thuniselvL's,  ici  the  course 
of  time,  alnuMt  a^  certainly  us  do  thi«L<  nf  t^nmll  pox ;  and  one  attack 
MSnnli  for  A  time  immunirv  from  u  second.  A»  is  the  cane,  in  thn  other 
fflMttc  disva4««,  the  ]K>iw]i  of  syphilii^  ja  one  whit-h  posse^ws  the  power 
«f  lirowiijig  in  iho  pHtieni's  IhhIj-  ;  and  tbu  Bnmlhusi  poi-Hihlc  «)nanLity 
<if  rinu  niffiees  in  due  limo  to  infect  all  the  soUds  and  f)nld.s  of  the 
ipHea.  Th«  limo  rc(|uired,  howwcr,  is  much  Inri^iT,  and  tho  stiigca  are 
■BOrli  more  proiriu-tcd.  Inslc-id  of  coinitin^  the  dumtion  of  its  stages 
by  <Uya,  we  have  to  count  hy  weeks,  or  hv  monttm.  From  this  cirnim- 
•Unce  ihwo  follow,  in  the  iiiost  iiatiujil  maimer,  eertaiii  apparent 
ilfcroices  between  syphilis  and  the  other  fevers.  Tim?,  l>ce4iu.>M)  the 
•wintion  of  tho  exanthera  is  slow  and  gradual,  the  pyix-xial  distni-tiance 
*Unniing  it  rarely  rises  to  any  jjrcat  height ;  und  l»ecuu6o  each  stage  is 
wttnich  longer,  correspondingly  wider  margins  for  occaaioiial  variation  in 


length  must  ho  alluwud.  It  further  follows  tliat  as  the  diticafia  exUndi 
over  ycan*.  ariil  its  sultjects  may  not  l>e  iiicajwfitatod  by  it  for  social 
\iU\  miiiiy.  whitKt  still  itifnctvil,  iH^MtnQ  |mi''i-ril»,  aticl  transmit  tbdr 
taint  Irt  iheir  offspring  ;  a  circumstance  which  can  hut  very  rart'ty  happen 
in  the  more  shurUlivec)  and  acute  fovers.^  These  apiwrent  ditTvrenccK  Mir 
by  rm  iniians  ruul  oiu'&  Ami  it  is  pniliably  liy  no  mBiins  (urroct  Ui 
allcgo  thiit  nyphilis  is  the  only  fever  which  hn?  a  tcrliiiry  BUge.  Wb&l 
are  callvil  l.h«  tertiary  symptonia  of  syphilis  find  their  H.nali>f;U(j«  in  many 
caacs  of  small  pox  or  ecarhit  foviir,  in  what  arc  known  jl^  the  wquvU  of 
those  iliteasc-i  ;  it  is  true  that  thi.-s6  occur  only  in  a  small  pmportion  of 
cases,  hut  thi:  saiuu  hokid  ^ood  of  the  tertiary  syphilitic  plicnumetia.  U 
wu  ult^cTvnd  muro  mri)fu[ly,  it  is  proliahhi  that  thu  Hequebt  of  the  cz- 
anthcms  niiftht  bo  recognised  much  more  often  than  they  now  arc ;  and 
thiit  many  yf  the  disi.'4i»i»  chwfsed  u«  "strumous" — inOammatioiis  of  ihi- 
eyo,  the  wir,  or  thu  skiti,  or  agiuu  mimo  discadcs  iif  txHits  and  jointa— are, 
at  any  rate  in  jmrt,  the  tertiary  consequences  of  sonae  specific  fever.  So, 
too,  if  it  bo  aUugcil  thit  llio  stages  of  syjihilis  may  he  shortentMl  ami 
otherwise  modiliud  hy  treatment,  whilst  those  of  the  other  cxanthcms 
cannot,  wo  may  reply  that  those  of  the  latter  are  too  short  and  traiiBitorj' 
to  give  tiiiiu  for  a  fair  trial,  of  rumudieii ;  and  further,  that  it  is  by  no 
mean^  proved  thiit  nurcury  given  with  sutGcicnt  vigour  and  promptitmir 
would  have  no  itillueruo  over  such  a  disease  as  smallpox.  Syphilis  does. 
fortiinatoly,  tliirer  from  most  of  tho  other  specitic  fevers,  in  that  ila  vinis 
ia  incapable  of  diffusion  in  the  atmoiphcre,  and  that  conae«|uently  it 
is  contagious  only,  and  not  infectious  also;  but  it  is  by  no  meuus  solitary 
in  this  f(^'^lu^t!. 

Having  thus  dcfinod  the  mnk  which  true  syphilis  ought  to  occupy  in 
our  rirmoUigical  classitications, — a  point  of  the  utmriflt  iuiportincii  t»  our 
correct  appreciation  of  ita  naturo, — we  may  novt  n,sl(  tho  qnefttion, 
whether  under  this  name  we  have  to  deal  wilh  one  diseswe  or  with 
eevoral.  Kvery  surgoon  ia  iiware  that  theru  are  many  venereal  sores 
which  nrfl  not  followed  by  syphilid  and  very  different  opinions  have 
entertained  of  the  relation  which  these  hold  to  the  reni  diw  _ 
Some  have  iissumed,  with  Carmichael,  that  there  are  peveral  diHtinrt 
poi«onn  ;  others  hol<l  that  thsre  are  certainly  two.  Without  cnt^-ring 
at  length  into  the  controversy,  I  may  remark  that  tho  evidence  in  favour 
either  of  phtuiltlij  or  of  diuiiitfj''  has  always;  \wen  to  my  mind  ipiite  incwi- 
elusive  Let  iisatTept clearly  the  doctrine — so  essential  to  the  oxplnnation 
of  numerous  pitthological  phenomena^ — ^that  all  protlucts  of  imflammalion 
are  contagious,  .-ind  capable  of  priMlucitig  disorders  similar  to  tho.so  in 


'  Hi'rnlitAry  trail muEvilnD  oecim  la  all  ipcclfio  f«*en  tf  it  otium  that  olbpring  t* 
produBL-4  wliilht  tlia  parciit  )•  aufferitig, 

*  tiurvly  IL  U  abtiinl  to  ii7iealc  of  the  "duality"  of  thinza  which  hav»  iurocly  Uf 
reaturei  in  i-ommou.  Tlsp  |innliiclioii  of  coniititulmdiil  iiliviionicim  is  l!ie  i!h*fuUik1  IcaltiR!  of 
ayphllli,  nuit  an  lliim  •U'liotml  l.lier*  a.TV  unt  iwo  roniii  of  Ky)iliiU*.  W»  ntay  frv«I)  adinit 
tbst,  in  Lni|TUrv  sexniil  iiiL«r-DUTiii,  fliitilB  of  vary  varioiiA  (]u>titics  ftml  cti<l«wiii(«nta  may  hi 
Inocnlntml,  niiil  iIiim  viry  ililTrrcnt  hlDil*  o(  look]  ult^cni  may  roralt,  bat  then.'  ts  <mlj  oat 
poinuij  wliiL-b  can  prodnca  >j-£i}uli«. 
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fhich  they  h:ivc  originated,  »ml  we  shall  not  have  much  difficulty  iti  cxplttin- 

ing  Llii-iJiirrn'tiL  foniiHiif  non-tiyphilitic  venereiil  9orc».    Tho  majority  of  the 

nkucr  nro  prolwbly  abortm  invmlations.       In  the  pLTformanco  of  vnccina- 

ftliaa  the  utmost  core  U  taken  to  ec-cure  the  tnic  vims,  yet  not  infrc 

HfDently  ttlMntiva  soros  ore  prodiu-cd.      If  it  vrcva  the  pnicticc  to  inociilftto 

I     »^n  froTij  these  abi>rlivu  sores  when  BUfipiiratiiig,  we  might  tsooii  proUuco 

tfi  ftiisloptufl  HLatu  of  ihiiif^  lo  what  wo  iidw  have  in  iT-s)NTt  to  tha  soft 

uhI  hanl  fhancro.     The  iv»mmuni<^aliinn  of  syphilid  is,  of  coiirs<>,  a  nmtlcr 

'j|  mere  cluiiicc,  and  the  virus  with  which  it  is  cH'cct^^  can  he  hut  very 

sfldiim  in  a  fitate  of  purity.      It  is  probahls  that  very  oflcn  the  spcretjon 

■Wh  nfToctA  it  doen  nut  contain  the  epctific  virus  of  8yp!)ilii*  in  a  form 

'Apable  td  its  own  reprwltirtion.      In  other  inetjiiicessoiTs  may  result,  from 

I       itiwHlaliun-i  of  a  mixwl  secretion  containing  the  tnic  rirti'*,  Uut  with  it  nn 

I        imtinl  ca|Mlito  of  producing;;  inHaicimiitory  action  of  a  kiml  likely  to  Iw 

dffltmctivc  to  its  vitality.      A  chancre  which  ulccml^s  (piickly  nuiy  very 

IpntuiUy  thiifl  rid  itwif  of  a  virus  which  wuuld  oLht^rwiw?  hiivo  ^uiie  through 
iUAji^e  of  incubation.  Further,  wc  niui^t  remcuibcr  tliut  this  stage  of  the 
pruury  Bora  is  tran?itor)',  and  that  tho^«  who  have  once  liitd  it  hut  seldom 
haVfl  it  again.  A  largo  pro[>ortii)ri  <jf  llio  women  l>y  wliom  lonta^ion  in 
cmnuuiieated  have  bad  syphilis  luii>;  before,  and  arc  incajiablc  of  oiiginat- 
iagUie  true  vinw.  Thti  Rore-s  which  they  putisees  are  nnnlogoun  to  those 
aimd  by  vaccimition  iti  prntectt^d  p«i>ioi»i-  Attention  ti*  these  eott- 
odemliooa  would,  I  feel  confident,  oiiablo  U8  to  put  aside  the  unnecessary 
hyputhesi.*  of  duality.' 

In  a  nnHlii-;il  vseay  on  syphilis  any  delailcil  cocisitlertilioii  uf  the 
primary  symptoms  would  be  mit  of  place.  It  rtuiy  he  tuflicient  lo  isay 
Uiat  the  succA'as  of  a  Rvphilitic  inoculation  is  donotcd  by  tho  formation 
1^  uf  a  hue  of  indui-ation  Wneath  the  abrasion  Hrbt  nulicvd ;  that  this 
■  iuikir&tton  i«  schlom  well  character iiwd  until  three  weeks  or  a  month  iiftcr 
P^  tWoontagion  ;  that  it  i^  iistmlly  attended  by  very  little  either  of  idccra- 
tioo  or  BUppunttion,  and  1I1-.1L  it  camsus  uii  eidurgt'nii.'nt  uf  the  proximal 
IjBphatic  /ihinda.  Tho  bubo  showH  the  amio  tendencies  a»  dues  tho 
liuicrc.  Thero  Is  Imniiies*,  with  but  HttU>  swelling,  and  rarely  much 
Iwlttncy  to  the  formation  of  put^.  Thtvsii  charuchTrt  will  UHiially  lie  the 
WM,  or  nearly  the  same,  in  both  »(::<i:a,  at  all  age^,  and  im  all  parts  of 
tW)  body.  It  must,  however,  t»o  fi  eely  admitted  that  numy  chancres  which 
ttdett  are  yet  never  indurated.  Some  writern  hold  that  certain  [mrta 
BBver  exhibit  the  phenomenon  of  indunitioti  when  inoeulnti'd.  My  own 
'■tpcrienco  is,  however,  that  chancres  with  well-eharacterised  induration 
ouj  Ik;  met  with  in  most  varir>uri  jmailionA;  for  example,  in  thu  glana 

Ipttu,  tho  nipplo,  tho  lips,  the  eyelids,  the  h&nda.  and  so  oil 
'  Aiialtrm[>t  k.-u  recently  been  mtAn  tn  ptnini   tliir  Trofitnl  'Hmhimi  Vows  bk  a  nalMy, 
<*Uii,  vhikt  ilininvl  from  fTplUlu,  yot  resim^lca  H  m  hnvlnn  a  pnmary  Hom.  rrccmdary 
'  ■nrtMs,  and « ttrtiary  flAfo :  Md  toMiurtmctarwnilyof  "S)n>Tiilol.l«."   Att^rc-nrefiilcxaui- 

'*llka*r  tfaa  eVldenoa,  I  witcfiMn  »  Rtmnx  ■ujpicion  tliat  tbe  jihi-iinm^ni  of  jmws  dth  rcBlly 
w(of  ■jrpkUi',  *B(I  timl  iu  tU|>[)o^  <liir«r)ina-iiuv  il<ii^  titiiii'i-  iLriil  fllmiitv.  Ii*  itiRaiTiit 
'>•(»•«  «imht«oalv  by  tlie  ■pwlHcn  for  nypbiln.  ftea  an  A'«wiyen  Jnipjiljy  I>r.  Nunw 
"*%  «Uh  a  I'rctBce  by  myidr  ;  •«■  aUo  k  Uovvmniciit  Rcjiart  It/  Hr.  Nlcbols. 
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Secondary  Sympcoms. — A  suoccssfut  inoculation  liaving  been  cffi 
a  ptrioti  of  inndnitioH  now  ensues  which  roay  last  fnim  ono  to  ihire 
moiillis,  and  ttaually  nveroges  aLotit  cix  veeks.  Dtiring  the  lutter  part  of 
thia  {>erio(l  tbc  patient  is  often  senitible  of  n^nie  nuiluiKO  anil  discomfort. 
amrl  nmy  ho  fevfristh  in  tlic  oveninji;.  At  Ii-n^tli  an  («xnnthem  nuVu* 
its  .ippetiraiice,  all'oclin^  l>otli  thu  ekiu  and  tho  niucoiu  menibntn«. 
Tlio  skin  ahoirs  .t  scattered  ernption,  which  niny  vary  very  consideriWy 
in  *une  of  iu  i-hai-iictcrs  but  u-injilly  cojifonna  to  rule  in  being  of  a 
coppery  huu,  and  in  prefen'ing  the  fronts  of  the  liinbis  to  their  iloml 
as[»ecl3.  This  raah  may  ho  merely  congestive,  reacmMing  that  of  meaule*; 
or  it  nuiy  l»e  e<.'uly,  paptil:*r,  eczeniatoiw,  pustular  or  bullous.  In  »onie  few 
cases  it  is  altondecl  by  uIcDintinn,  but  as  a  iiile  it  involves  only  the 
BUperfieial  lnyers  *if  the  Bkin,  (li(Tf,ring  in  this  respect  from  the  tcrtikiT 
n1;mifl^slAtio^il.  Thfro  is  not  the  iilighLest  teasoii  lor  bwlieviny  that  tl»e« 
diiTerenees  in  the  character  of  the  axanthcm  imply  dilTcrcncc  in  the 
nature  of  the  virus.  Chancre*  exactly  ron-cspfnuIiMg  in  their  ch»ract*T« 
nuy  bo  followed  by  most  diverse  kinds  of  eru|jtion.  Sitmillmwwisly 
with  the  eruption  on  the  skin  wo  usually  observe  evidences  of  similir 
implication  of  th<5  mucous  siirdiccx.  In  the  toiisili*  !>yniniirtrical  ulcen 
form  ;  these  uleerit  iire  often  of  kidtiey-i^hiipe,  and  have  a  tawny,  gi-ay  hau 
with  tibrupt  cilgc».  They  are  attended  by  but  little  [viin,  nnd  do  not 
spread  raucli  either  literilly  or  in  depth.  After  lasting  fora  few  weeks  they 
usually  heal.  Theso  touaillar  ulcers  ure  rarely  absent  in  the  exantbem- 
atou?  stage.  Very  often,  but  not  nearly  so  constAntly,  vre  obserre  alio 
certain  «ui)errici:d  putcbe»  of  inllttuied  uinrous  niembrane  in.  the  moulb; 
on  thi!  pharynx,  pidaio,  tongue  or  cheeks.  On  the  toMi:ui',  and  at  the 
cornel's  of  the  mouth,  and  sometimes  in  other  positions  also,  these  piitchc* 
become  very  vaiiHidernhly  raised,  and  amtume  the  condition  knu>wn  u 
condylomas.  IE  eondylomus  \ie  otiscrved  in  ihc  pharynx,  they  will 
almoAt  alwiyi  bii  fuurid  at  the  anua  also,  and  conversely.  They  are  to 
bo  regnnlud  us  patches  of  cutaneous  eruption  luodiliod  by  their  pofilUon 
and  by  the  moisLuro  of  the  ]>artA  Whether  or  not  in  those  cobcs  any 
eruption  ext«nd»  through  the  alimentHry  canal  is  a  [>oint  u|Hin  which  we 
have  no  evidence.  That  them  is  in  this  stage  a  teiidcincy  t^  ovcrjn^wtfa 
an  well  aa  to  inflammatory  ciiangr-s  is  proved  by  the  occasional  production 
of  well  characterised  [Mjiilluina,  especially  on  the  tongue. 

The  exanthem  usually  take»  fnmi  n  fortnight  to  a  month  before  it  ia 
fully  out,  and  about  two  mouths  arc  usually  occupied  Jn  its  gradual 
decline.  lu  mnaa  cases  it.  is  very  traneitory  ;  in  &omo  it  is  greatly 
prolonged.  When  it  is  at  itH  height,  or  jiu^t  when  it  bf!ginB  to  decline, 
it  ia  not  infrequent  for  inflammation  of  the  iris  to  occur.  The  iritia, 
when  it  happcna,  is  usually  symmrtrical.  It  ia  attended  by  the  free 
elTusicin  of  lymph,  often  in  elevated  nodules  of  a  salmon  or  rust  tint;  ibo 
charaeLerislic  i:one  of  cUijiry  congestion  is  usually  well  marked,  and  thert 
is  often  a  dotted  ilepoait  in  the  [MWlerior  lamina  of  the  cornea.  In  other 
cases,  instead  of  iritis  or  coincident  with  it,  inflammation  of  the  retina 
occurs.     The  retinitis  iw,  1  think,  usually  a  little  later  than  the  iritis,  and 
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relv  sec  it  until  xhe  fniptioii  on  the  skin  b  ilisa[tp«arifig.  This  form 
Is  is  not  iincnmmiin,  Rnil  is  a  v«ry  itiHiilioiis  unil  most  important 
malady.  The  patient  notices  nothing,  excepting  that  his  sight  i»  very 
<)im  ;  bo  hns  no  psin,  no  congestion  of  the  front  of  the  eye,  no  into!emnce 
of  h((ttt.  Thoo]ihthu1mo»co{>e  fihnw.^  un  the  retiii»  har.y,  and  an  if  RtAined 
»ith  port  wine;  the  uptic  »3i»c  slijjlilly  swollen  iiml  it«  Tiiargins  indij^linct ; 
ami  nni  infrequently  numorutis  Rnuill  cxt-nivafatioiiK  ut  Jihifxl  are  even. 

It  ia  currcntty  supptiscd  th;it  syphilitic  iiitis  may  rxriir  ftt  almost  any 

period  in  the  eourse  of  the  disease.      1  spoak  after  d>jee  attention  to  this 

nbj(¥t,  when  I  assort  that  nil  our  well-miirkrcl  exiLmplcs  of  thiB  discnso 

lircwnt  llivmiwlveA  anionji*t  the  secondary  phonomrn.-u     From  three  to 

nx  mruith^  afuT  the  cluncra  i-s  the  usual  d»te.     When  once   inti.s  has 

otturti-*!,  an«i  adhesiona  have  heen  left,  rel«[W('»  are  [iulilu  to  happrti ;  and 

ItUthi*  f.'M.'t   which  has  led  to  the  error  ft hich  I  am  i-ndeavominj;  to 

:utp.      Ill   these   relaiwing  oiees,   however,   the  Ryniplnni?  are   very 

:it  from  thixtu  of  the  first  attack.     Thfl  infusion  of  htiiph  i-*  much 

\m  (no,  no  nodtlles  are  seen,  and  rarely  are  both  eyes  iiimuUaiieoibdy 

Whilit  the  local  phenomona  jiwt  montinnefl  are  occiirrinp,  there  «re 
imlly  prweni  others  of  a  Iei<s  delinite  ehanicter.  The  putieiit  lo^s  Hesb, 
lwt«resttc«a  and  slightly  fererish.  the  appetiUs  is  (feficiunt,  the  hnnet^nnd 
jdiftt  airhe,  aud  th«  huir  becomes  dry  ami  ihiii.  Nuw  iind  then  ttwetlings 
gmroii  curtiiin  lK)iieB,  more  especially  on  those  of  the  sknil ;  Imt  iti  this 
■■^  periostitis  is  always  slight  and  transitory,  and  never  loads  to 
iB])^r:iLiun.  At  thi«  stage  al>40  the  jintient  may  8iidileiily  bt-foine  de:if 
ia  Olio  or   both  van,  and  now  and   then  facial    paralysis  attenils  the 

Such  ore  the  ^'ariotls  symptoms  which  murk  what  is  ntUed  the 
•Kontlory  stage  of  syphilw.  In  many  cxwlw  only  a  ievr  of  thorn  occur, 
tbe  rush  on  the  skin  and  the  ulcers  in  the  tojisilut  bting  titose  which  are 
BKt  constAnt.  Ill  nuiny  individuals  nil  the  seconduiy  i>yni]>tiniiH  have 
iluip(»eared  within  six  monlhM  of  the  original  ccinta-itun  ;  buL  in  a  larger 
iU&DT>er  a  yc>ir  eIa)i«os  before  Hiich  is  the  cji^e  It  t»  mm  for  any  Kvm|> 
Utou  Iwhmging  to  the  Eccondiiry  grouji  to  linger  afu-r  eiglitenn  monthR 
l*Te  {itMcd,  althou^'b  their  effects  are  often  soon  much  latfr.  That  these 
^laptoms  may  disappear  in  a  most  satisfactor)'  manner,  t^uite  irrespective 
of  any  treatment  which  miiy  have  been  adopted,  is  a  fuct  uonJirmed  by 
nwy  day 'it  e\pnricnce. 

Tertiary  Symptoms. —  When  the  group  of  secondary  Bvinptoms  has 
pused  away  th<-ni  usnatly  follows  a  jieriod  of  up|uiri.'iiL  hivdtli,  tlin-ing 
wUob  the  patient  bebeves  himself  whulty  cured.  Theinten'al  between  the 
wd^chftractcrised  secondary  and  the  wellcharucteriaod  tertiary  symptoms 
hodc  (ff  different  dojjreos  of  immunity  in  different  cases.  In  many  per- 
■Mu,  I  think  in  the  majority,  the  disea-te  i'b  wholly  latent,  and  the  patient 
•^■riences  nothing  whatever  to  remind  him  of  liis  taint.  In  many  others, 
wwef,  recurrences  of  symptoms,  which  it  is  ditRcuh  to  aa9ign  to  cither 
grmp,  contiatic  to  show  theiasdrea.     Superficial,  norca  uu  the  tongue  or 


Hut  nmcom  mcmbratK-'  iif  the  moitll],  iKolatetl  palcliCft  of  ncaly  nr  ilwqna- 
iimiiiig  eruption  on  the  ftkiii,  ospccially  psorinsbt  iwlnurin,  ure  the  mott 
fr«qnent  of  ihwe.  Suniftiines  ihey  are  B^niimiUicul ;  at  oiIuT  tinios  not 
MK  Such  »vin]itoms  may  contiiitu"  to  r<wiir  for  roativ  y^'irs  (oven  u> 
iwmlv)  aJtci-  tho  fontagion.  Tiiey  prol>.i1>l_v  depginl  rathuroii  pernianent 
ti<i!iUL--conUTiii  lull  ion  than  on  slJll  cxititiiig  IiUxhI  ilisi-jisu.  At  any  rale  I 
may  «iifi'ly  ftftsort  thiit  wo  never  wiincsH  any  tn]o  rocurrenc**  of  the 
stwiHitlary  op<K'h.  The  omptiyn  lit  nirely  very  cypious,  ami  t&  mruly  (if 
*afh  n  i-hitrartcr  us  Ui  (Jeonivo  ait  (^x^K'noiiitwl  eye  ;  iinr  id  it  iiltt«nii<nl  br 
ihc  iiki'rn  ill  the  toiisili,  or  iritis,  which  arc  «o  common  in  the  Bccondw)' 
sLigv.  In  nirc  iiistinicus.  at  an  int'OniJ  of  perhaps  a  _venr  or  I'tghtoen 
months  "ft^T  infiHrliuii,  a  ni!;i|inu  of  a  ^uru'nil  symmctricil  nish  mny  <icrur, 
Thifi  nv*li  iiiJiy  iissumi.'  the;  foriu  oi  nipi;i,  ami  ho  alteruk-^l  I»y  severe 
constuutiuiiul  symptLiiiis. 

Spcnkin^  gwiiiiwlly,  however.  afuT  an  interval,  which  may  rarr 
in  length  fiuni  u  fow  months  to  a  few  years  after  the  cossatioD  of 
iii«!t>MiJary  pin-noinrna,  flvmproms  of  a  clifferont  kind  enpiie.  Inflom- 
malory  indurations  of  a  chroiiif  rlisinLC^ttfr,  and  tenth'nx  nlowly  In 
suflonitig  and  nlceraliun,  occur  in  the  deep-seated  tissues,  or  in  the 
deeper  psirls  of  ihu  Bupertidal  tinci^.  In  thix  way  t)ie  »kin.  the  auh- 
cntancoUA  tiKsiie,  the  pctiostenm,  the  mnwlcs,  the  iiilcrnal  vUoer*, 
thii  oi-gans  of  s|woiiil  sl-iisc.  ami  evpn  the  cerebi-o-spitiftl  system  itself,  raay 
Im5  ftttackod.  A  ninuLrkahln  ilifFwnHici'  i-t  to  Iw  obscrvefl  between  secondary 
and  twtiiiry  symptoms  us  rcgiir<]»  tlm  symmetry  of  the  iiiHaniiiuktioiit 
priHliicud.  In  iliu  Kccondiuy  stii^c  a  tendency  to  fiyninietry,  uften  very 
exact,  ia  olwcrvci],  proving  that  the  prodncing  ransi'  i«  free  in  the  blood. 
And  i»  supplied  imjuirtiiilty  to  Itoth  halvei%  uf  thti:  IkkIv.  In  the  tertiary 
stiigu  the  lasions  ars  uftun  Bingle,  or,  if  multiple,  they  dUplay  but  little 
accuracy  of  flymmetriuil  nrnin^iemcnt.  Thin  fact  JmptieA  that  they 
rui>iUl  from  rlisturhed  or^niiti>»tion  of  the  solitU,  rather  than  from  any 
jioiiiun  Btill  existin;;  in  this  circnlating  fliiidH.  The  weurrenco  of  the 
IciLialT  symptnms  is  t<i  !«>  rxpl.nitird  Ijy  the  fact,  tlvit  durint;  the  tx- 
anlheme-toui^tit^i^e,  when  (he  whole  bloo<l  wa.s  loaded  with  the  «iru&,  tbo 
vftriom  Bolidw  received  tho  denienlr*  necessary  for  their  growth  from 
poisiHied  blniKl.  Ilutice  an  iiupiiirment  of  orgaiiiMatiun  in  such  liMiie»,Mn<l 
II  liability  under  slight  exciting  ca.uses,  or  even  in  the  onlinary  course  of 
nutritional  ehan^c,  t*  the  occiirronee  of  specific  fornw  of  inthtnimatioii. 
It  is  Ki\*y  to  see  that  in  nyt'IiiliH,  with  it-'<  very  prolorigetl  periml  of  blood- 
poisoning,  the  risk  of  pcrn^anent  ti8»uc-mc>diliration  imut  be  iiitich  greater 
than  in  the  other  fever?,  in  which  it  is  so  short.  During  the  cKanthem  ■ 
iitaj,'c  of  smiJl-pox  probably  but  little  in  the  way  of  tiulriiion  is  cJlected  ; 
the  clmn^'L's  being  chiefly  ihusc  of  waste  and  diaintegration.  Fri>m  thia, 
it  ahnoitt  follows  that  the  more  prolonged  and  iwivere  the  secondary  stage, 
the  giTiator  the  riek  oi  tcitiaiy  Kyuiptums. 

The  following  is  a  statement,  in  tabular  form,  of  the  various  bj 
of  the  different  stjiyca  of  syphilis :  — 
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Irt  SU0es. — Ineailmtiem  anA 

ATenge  Jtiruttbn,  nix  weekn 
to  two  IUOI1U1& 

luil  Stage — n«  HumvnU  or 
£(«n<Ami,  that  uf  kcoqiI- 
itfjr  a;)nptuni& 

l*«lBg)i  ilanUion,  two  to  nix 
notillis  ;  nuiy  «xt(-nd  ovtr 
tyvsr.arercn  much  |nu;;er. 
LenoM  grneial,  n/nimrtri- 
aX,  Maul  Dot  ftcrpiginoiiJL 


3rd  Sugt.  —  Intervai  of   lu- 

Imtf  or  of  ftttpteg. 
Mij  TUT  Crum  a  few  uunllia 

M   uuijr    jrcariL       Often 

poBileDtljr  IocmL 

«fc  Sttge.- — Tertiary  mfmp- 

or  UBWitAiit  durntir>n,  and 
vtln  cliuntctcriMKl  by  u 
irNiarkilt-le  ttfiitUncy  lu 
n.-ljl*e.  LesiiMtB  Ideal, 
not  •ynuuetricNl,  and  wr- 


An  uleiT  Willi  indurulL-d  b&ic  und  Lut  very 
HcaiUy  Recrotion.  Indiinition  of  the  iicanftt 
lyiitphalii!  glands,  with  but  liltic  adjacent  in- 
tlammaticiii  or  tcndoncy  to  mippiirftli?. 

Syiuinvtrkal  ulcere  iiL  tlie  tuui!ib>,  not  epread- 
iii^  uitlier  ill  wiJtb  or  dvp'th.  A  oyuiuiutrical 
•.Tuptiun  uti  tlie  skiu.  CondyloiuutcHis  |ia[i:]jes 
>m  l)ie  niucnua  Hurfat-i-H,  and  on  Lint  akii>  iidjacenc 
Ut  the  mticouB  orilici^,  tiAiially  t>y)iirii>-t]iail. 
Iritis,  iTtJnitiH,  or  ntiti*  ;  iiioMly  dymiiiftriciil. 
Paina  in  bfiiicii  ami  joinU  Fehrili-  di»tnrljimcc. 
Lea  r>f  liitr.  .Slit^lit  (.■nliirxi-mi^nt  of  lynijihatic 
glands  in  nil  jiarf^.  Artcritiii  and  otln-r  bITcc- 
tions  (jf  ttie  blood -ve>sc  Is, 

In  some  ca§M  tlic  paiiimt  is  wholly  Tne  from 
nymptontH,  but  in  a  ecrtflin  number  renjinders 
ofcur  fivnn  time  lo  time  In  the  form  of  Myittereil 
Hcaly  jKiti'liex  or  ringa,  eApeL-iitlly  un  xniMtuni, 
l^iaitriAsin  pnliiiNriit,  oitrt-^  un  t]i«  longiir,  lip",  etc. 
Ilsciirring  lieqw«  on  geniulii,  or  in  mouth. 

Aayninielriral  iilueratiorifi  in  tht-  nmuth  and 
tlir<j)iiT,  tt'ndin^  w  sj^i-ciiil  widirly  mid  iteeply. 
A»yniini;tric«l  ]ii|u>iil  ulrL-rutiniiK  of  the  ttkin. 
Nuilc*  uf  |icrui^lL-i)in,  CL-llular  liwnc,  niu»cle, 
tendon,  ftiscia,  or  nerve  :  not  ubuuIIv  flvintaetri* 
cal,  cbrunic  in  prof^rcss,  tendinis  to  ulcerate  or 
Kvea  to  sloiigb.  Diseaitea  of  Vincera,  blood - 
vc»i;U  and  nervous  sv^tvni. 


I 
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Having  tbiut  skct^hcrt  the  tiDmiiil  coiii'se  of  sypliitJB  in  it.-^  several 
(Ukge*  and  its  awfUi'U,  wu  must  next  caiisiik'r  tin;  cuixlilii^tiH  iiikIci]-  tvfiicli 
itt  orderly  evolution  luuv  bt'  iritoriercd  with.  Those  cuiKiiliuuK  are 
procinely  the  same  as  those  which  may  disuirb  the  course  of  niiy  other 
vxanth«ni.  We  hitvo,  l»t,  idiosyucfiwy ;  2ttd,  the  coexistence  uf  xumc 
diatheeii)  or  of  fKime  ucher  spceilic  discfujo  ;  3rd,  iinmuniiy,  [uirtiii]  oreuni- 
plcle,  ohLAincd  by  a  prtrvious  attack  of  the  same  disea-ie  ;  4th,  inherited 
iiumiinity,  partial  or  couiplute ;  5th,  imperfect  inoculation ;  6lh,  the 
influence  of  treatmeDt. 

lit.  To  take  first  idiasifncrag}/,  I  may  simply  remark  that  it  is  a  matter 
of  general  experience  that  certain  coiiiiliLutiotiii  rubUt  the  epecifi'C  uiiimal 
poisons  in  a  most  remarkahio  inatinur.  Wo  ur<!  itnaltic  to  otl'er  any 
vxptaiintion  of  the  fact  ;  anil,  on  the  other  hunil.  vri\  meet  with  thoiio  who 
Kticcuuib  eaaily  and  suirer  iseveroly.  The  influeiic-e  of  the»e  inexplicable 
|>ecu]iantle8  in  individuals  ie  fre.r|iioiiC]y  observed  in  reference  to  ityphilia. 
2nd,  The  cxi«t«ncc  of  sonic  sitcUtl  dmlUrsU  or  of  *.nnic  oOirr  specific 
/ever  at  the  time  of  syphilitic  inoculation  may  modify  the  course  of  tlia 
latter.     PossiMy  wc  overrate  rather  than  otherwise  the  effects  of  thene 

vou  u  s 


influences.  Althougli  it  is  not  inf]x>[|tient  to  find  a  ilclivnto  scmful'Ku 
hulijiti't  MiilVoring  ivJUi  iintii^iiiit  sHvnrity  fnim  nypliilitii:  puisfining,  y«t 
the  converse  is  ;iliiu)Bt.  m)iuil!y  comiiioii ;  we  w(u*ii  sro  the  Jeliciilo 
eacajw  aisily  um!  llm  rulnwt  siill'tT  vut-j-  H«vercly.  'ITicre  can  Iw  Utile 
(lotiht,  liowovor,  thnt  the  tendency  to  ttuppurAtion  And  tiU-omtinn  ja 
much  greater  in  tho»c  of  fnir  nUin  ami  sanguine  temporament  tbao  it  U 
in  uLtinrti.  Tliti  iiitluciicii  nf  diuttu-siti  (.scrofula)  in  nUo  ufUsn  felt  in 
prcvcntiu)*  rccDurflo  tu  sjioeitic  tivjitmont.  TliPi-e  is  pitihaMy  no  rcuioii 
^J  beliuvo  tluit  tlw  oxisU.>iico  uithvr  of  a  diutho,si»  or  of  anullier  HfK-cilic 
fiiver  will  in;itcri,illy  nunlify  tli«  duration  of  the  apveml  slaj,Vit  c)f  Rypl)i)i& 

3rd,  .1  ^irniimn  itlt-ifk  of  thr  sitnv.  i/t.4A/:ir  is  well  kiiuwii  lo  oxcrl  ii  most 
importunt  inHuunco  ujkii)  the  couriio  of  a  second  in  the  same  indivitlual. 
U  ia  g«ni^nllly  niularecmKl  tliat  By])liiliH,  nnco  had,  i^t  protcftive  in  the 
nuLJority  of  casea  ugiun^t  any  scvurtd  attack  ;  and  H^cniid  att^icltA  when 
liteydi*  oixur  are  much  modiHmi.  There  is  uiason  Ut  believe  thai  secotiil 
im>cidiiti(>n.4  arc  comnmn,  and  that  thfry  Usually  tMid  in  the  picMJiictioti 
only  of  the  toft  chancre  (aWiiive  sore).  It  is.  however,  quite  vorlAin 
that  Bitcond  infections  of  myphili^  may  be  folluweti  by  the  full  phenomena 
of  the  dianaso. 

■1th,  Of  yet  wider  importance  is  the  question  of  the  infivtna  of 
rfwi'iMfl  IK  Ike  fhirrnl  in  tij/i/itimif  fimlfduni^  jmrtinl  or  fttutpkU-,  lo  t/ie  iiffgpritig. 
If  we  jjp-ant,  ;i»  we  ninsl,  tho  twii  piwiulatos — firstly,  that  eyphiliii  ia 
tnuismiesiblo  to  oirspririg  ;  »n\!i,  secondly,  that  it  is  jtrateclive  for  a  certain 
time  a^inst  sncomi  cnningion — then  wo  arc  obliged  to  admit  that  joat 
.a»  the  i)i»tM!4e  itself  may  \yn  tmnttniittod,  »o  may  the  immnnily  which  it 
affords.  Here  again  we  hu.ve  as  yet  very  little  clinical  evidence  on  which 
lo  build;  hut  what  wn  (lo  poMes«  certainty  favours  the  \*iew  that  those 
who  have  sutfLTed  in  infancy  fixtm  inherited  disease  ure  to  eouie  extent 
protected. 

Second  Infection  u.^uatly  r«atdt«  in  the  pnxluctioD  of  a  much  milder 
form  of  the  di^iiac.  Thut  i^  what  ouvuri  in  cases  of  euuill-])ox  after 
XTLccinatiou ;  after  a  previous  itttack  of  the  true  discci^A ;  and  indeed  in 
second  attacks  of  any  of  iho  ajx-ciSic  fevt-rs.  it  i»  surely  ini]Ki!>«ible  to 
believe  thiu  the  constitution  of  a  person  who  has  |ia«;ed  Ihrougli  thn 
Btagea  of  any  of  these  diseases  ever  agtiiii  returns  into  pi'cci^ely  the  aitmu 
coudilion  in  relation  to  the  viriw  in  i|ue«tion  tbit  it  wiw  lyforo ;  and  it 
U  oipiully  iiieonceivaUIo  but  tluit  bouio  share  of  tliiK  peeiiliarity  shall  bo 
transmitted  to  ofTspring.  A  child  born  of  pcircnts  neither  of  whum  i* 
liable  to  snialt-pux  or  to  «yph!liii,  »s  the  wlsL^  may  be,  nni»t  be  in  a 
diflercnt  position  as  regiinU  those  di^eu^es  from  (he  cliitd  of  {urenta 
both  of  whom  are  lialik-.  Now,  it  i«  a  malCvr  of  »cit-pr»nen«l»Bervalton 
tlml  any  sfwiciiie  diseiwo  will  Iwj  cspwially  Hcvtre  wliiri  ini|H»ne<l  into  a 
community  previously  free  from  it.  The  ravages  of  smallpox  in  a  virgin 
race  i*  soiiK-lhing  fnr  beyond  what  is  ever  known  in  a  cwniniunity  long  ■ 
accustomed  to  the  dieciusC.  There  ara  also  iKiuie  reasouK  fnr  believing  tliut  I 
during  the  last  two  centuries  syphilU  has  become  a  milder  diseuM  than 
it  wa-i  when  it  iinst  in\udcd  Europe^     Thijs  Jiaelioration  we  may  explain 
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kjr  iMOtuve  to  tfao  bypochesis  abovo  miggestod  ; '  but  in  cining  bo  it  Ditut 

htflmnio  in  miml  tbnt  iiiipruveil  trrattnoiit  may  huvc  liMtl  \\*  slmro.^ 

Lwllr.  wo  Iiave  to  u»k  tlio  Jill-imi»ui-taiil  qiieslio:!,  ithefftrr  the  'mlinatti 

JiiSiA  atn  f<*  uJirrrd  in  «ny  teny  Itt/  mf/umtrs  of  Iretilmfnt.     \i 

\m  uilniittc<1  thuL  filivjtiriiin?  h;ivc  iibniKlotitH]   llto  iioti<m 

I     [>nit.-liaiiilo  by  m4.>di<:iil ioti  to  i-e^uUtti  in  any  wny  tbu  coiirs«  of 

1.1   cxanihems.     They  aro  geiieniUy  acknowledged  to  bo  clii^eAsos 

tkicb  •Iwiiy*  nin  iheir  cotirae.     ^Vi^b  ibc  exception,  jK'ilm[>*,  of  cindion- 

(OB  u  a  tviueUy  for  malarial  fovui-,  no  ^iiiglo  specific  in  Lbo  jireecnt  day 

(■joyiiany  rvpitio  for  cntting  short  thu  coutac  ai  the^o  dideiisos.-     But  we 

cuut  not  tuii  b:wiily  »>uiinit;  <i  irrtmi  that  thu  ituine  will  IkjIiI  true  as  to 

KbiliK.     U  \A  |)*i§3il)lo  thai  the  8tag«>)i  of  the  othfT  exiiiiilicuis  nro  too 
rt  to  pcmiit  of  the  beneficial  influence  of  antidotes.     Few  questions 
tn  Uicm{K'iitic8  huve    ))c«n   more    botJy  (Ji.>bated  than  the  vRtcteiicy  of 
mtun  ilnigs  in  tiyphilis.     By  some  their  ff|M;ciHc  power  has  1>een  posj- 
linjjr  aaw^rti^l,    l>y  otherM  oa  9\.vvn\w\\»\y   doiiiud.       WIk'ii,   in    I8I>6,    I 
■pjlB  lor  Kvynulds'  S^fttm  of  Meduine  th«  article  on  Byiibilio  upon  which 
iIh  prownt  ono  is  l>a:w«<l,  I  i-cconlei)  the  opinion  that  it  vau  not  jtossiblo 
tu  ]irefent  the  Bccoitdjiry  pbonotui'iia  Vy  uiciTni'v.       Diirinjj  tlic  years 
'hich  have  since  i-lapsod,  however,  grx'at  pn'giTss  has  \kv\\  luade,  ami 
it  u  now  jiutitiablu  to  write  tliat,  if  t I't'iLtiuent  be  )iegim  etirly  and  cfh- 
citutly  carried  out,  it  iis  perfwtly  p(i8»il)le  to  suppress  syjjhitis  nnd   to 
pvnnk  (ho  oooitrroncc  of  any  of  the  huruorul  ^nmp  of  KyuiptDinK.     If 
Mfuuy  be  b^gun  aa  soon  oa  the  state  of  the  sore  pomiil.'t  of  diagnonis, 
»ad  cotilitdw-d  without  intermission   in    small   but  adcuuiitti  doecs,  the 
juieot  will  n^ially  entirely  escape  both  sure  throiit  and  eniptinn,       A 
■mt  interrsting  concbi^rc  proof  that  the  diRciuc  is  really  thuK  held 
oodu;  MB   it  were,  by  the  drug  is  derived  from  the  fact  that  if  thi- 
lutor  bo  loft  off  prematurely  an  eruption  will  make  its  appt^Jirancc  ul>oitt 

'  TW«  •'I'ljeoi  will  bw  Rwiinl  »«7  m\i\y  ti^ntd  in  Itr.  Lwj'n  t^elvn*  wi  •^j/ftlilU  (Lectnrg 
~>V  1  piMichad  In  tbe  Briti^  ife-lxmi  Jnamitl  *ome  ow»  In  \shU\\  patients 
IrmI  iioRi  iBhrrfttril  »yi>hjli»  «uliw(U«titl]r  iv'ttilrMted  vi-iii-n-nl  bMv*.  ttirtv 
.  I  brIt'Vi',  Umi  find  fttrU  TnlAlinfi  Ui  Iho  *tihjixl  vrhjcti  b«i:l  hcnti  r^oplr-1.  Otiiipiii 
hJ  ■rriv*'!  W  tke  laiDp  couvluiilnii*,  but  it  iiiut  )iy  a  jtriuri  naximitii:  rulIicT  lliou  \<y 
imbictkin  from  tBtt&  SiilMeqnprilly  I  piihlMlie>l  a  txto  lu  wtiu-lL  *  [utTii-jit  vtli»  m**  tlii; 
Mtl^Kl  <>r  iiil<rri*r<l  laint  U<A  only  r<ai1nM'li.-il  n  vvuurvai  mrn,  but  (.•x(iiTriciii.'tMl  an  uutln^nlc 
•f  eonatiluUniiial  ■jriii{ilaou.  I  rnviulml  a  iiuinlwr  of  Tncti  twaring  ciu  tliis  tuLj«i;t  Ui  tliu 
•roMil  •ollllii*  nf  ih*  L"iiil'fi  lliujntal  Siriiurtt. 

*  If  wf^  rnfl^-i  iMi  lite  \nn.\t  In  wlilrli  •vTililUtji:  iDFtnilatloii  H  usunlly  cfTvelr^l.  the  wnnrler 

>in  Im.  nut  tlut  ajifiarrnt  vwirLiiyi  Imtti  In  J'liliiitrj  «liil  ni-OIiiUi)'  sjiiigitOliiH  (ii-LUr,  hut 
tkit  til*  altsHMB  u  Ml  onirunii  m  it  unilnnhlirilly  ii.  ili'Ti-.  If  aiiyniirrr',  iin>  ttio  codiUUqim 
v»4*r  wlikli  •«  inlglit  »|)cct  a  di-w  *|;ircir.i  tu  viiKiiuttc.  Ill  lliv  tin!  yVKv  tlie  viru*  i>  nou- 
(tanlljr  mUr-)  witfc  otkcr  •*errtiiJnK.  nixl  very  rrwjueutly  witii  llifi»e  uf  iniStixiiKmiary  origin. 
In  ■  vx*"'  niuiy  tRstwiri*!  tli«  p«ri>nii  fitirn  wliuiii  tlje  c>)uts)cliirj  U  iw>-ivnl  It  oiih  \t1iO)ti> 
1  «wu  l»  *lj*  til*  ''wu  (■n-vi(i«Bly  nii'li'n''l  (tpiof  iWMia^t  the  lUsuuo.  Mont  pro-lltutea  pruljAbl)' 
ir«T  rriint  i>v{>Jii1i.*  caxly  in  lili'.  And  diiriiii;  thr  cTrntrr  part  of  tbe  prriod  duf  liur  wlildi  they 
■lime  llirir  iin-nltixi  mm  itii.-ii|uibli-  of  hum/;  thcmwlvei  aipiiii  nficctnd  by  trus  aypIilIU, 
ii)A  »ill1  lul>l"  to  vnntiiu-t  viA  tn  t.r*uflinlt  |)ri(iisry  •lonm  oT  «  iiiodUlcil  uhuractwr. 
n-H  •nHj  iH'i^i  ■*«  innkf!  itll'>wui«i  for  dillarcac«s  In  tlii:  kmd  of  t«i:relJon  vilili  whicit 
tk»  iBtwulAUnn  I*  tirrct«id.  Imt  alsfl  frt  lUITeKiice*  in  th*  rsf  iptci.Ts  irt*to  w  nwivniA  it.  Hfum 
the  >lilliu>ak«9  la  tbe  culaneou  nub  wlucb  follow*— fmia  >  roKolik  to  iMuriAiii  ULd  Xa 
nfto. 


six  weeks  lutor.  Sucli  erujitiom  are,  however,  nhvays  very  tniUJ,  and  jiel 
at  once  when  the  rcmtvly  is  rcflumwl.  It  w-otiUI  Jippenr  that,  in  many 
a  yciir's  lulmiiiistmliunof  the  remedy,  without  uity  iiitormiK«ion»,  u  dmw- 
sary  to  the  penniuient  eiippressiuii  of  the  disejiae.  For  ten  years  past  t 
have  been  |ii'»cCii«iiig  thii^  early  nnrl  conCiimous  methcHi,  and  can  ipeak 
tloHnilcly  an  to  the  uniformity  of  the  results.  The  details  of  this  treat- 
mcnb  will  eamo  undei'  tonsidemtion  Inter;  for  the  prewnt  ]  allude  to 
the  8iil»jeet.chicfiy  in  <irder  to  pniphiuisi'?  the  fnct  th«t  we  have  in  mercury 
ti  iliiig  which  is  ix>werful  to  suppress  the  phciioTucii.1  of  Dyphilis  and  to 
chiingo  tht!  coniiic  of  their  evolution.  It  is  too  soon  to  inAl<e  any  nttenipl 
to  pruve  that  putient^  »u  treatetl  are  lew  liaMe  than  others  to  tertiary 
ufTovlions,  but  so  far  niy  expericnee  has  Leen  that  they  escape  the  class 
of  phenomena  grouped  as  "  reminders  "  (the  intermediate  stage)  nnd  are  to 
all  iippuaraiife  cured.  It  may  not  l>o  out  of  place  to  reiniinl  the  rpjuier 
ihul  under  the  ohler  surgeons,  who  did  not  attempt  nny  difTerenlial 
iliugii'jxis  uf  Lhi»iit:rL'c,  mert-urial  tivatment  wjw  coriiimMieeti  iiidiscriniiiiiit'-Iy 
lit  a  very  early  stage.  It  is  not  improWble  thiit  in  this  somewhat  hap-. 
hazard  Tnauner  they  succeeded  not  iiifrc(|uently  in  suppressing  Uie 
di»ea«e  culii-oly.  They  werx-,  however,  much  oxptwejl  to  nsk  of  failure 
from  their  liaMt  of  giving  large  doses  Mvi  very  short  courses. 

Hodes  of  Com  muni  catton. — Whilut  the  other  cxunthems  are  for  the 
most  p;irL  euuimuuiL-aMu  only  by  dirt'tt  conf^igioa  or  infection  to  the 
individual  cfjiiccrnod,  syphilis,  in  consequence  of  its  very  protracted 
rfuralion,  may  ho  conveyed  in  any  ono  of  four  different  modea.  Flret, 
contagion  direct,  to  the  imlividuiil ;  second,  contiigiou  indirect  throngh 
thii  firUis  ([HiKsilily  only  in  women) ;  third,  contagion  from  a  mother  who 
iiief)uirc3  syphilis  during  her  pregnancy  to  a  previously  healthy  ffetus; 
and,  fourth,  by  sperm  or  germ  transmission  at  the  date  of  conception. 

The  perifxl  during  which  direct  mntagiiHi  in  possible  extends  from 
the  first  appejirance  of  tlic  chancre  to  the  i^nd  of  the  humond  or  secondary 
stage.  The  [priimtry  sore  is  moru  actively  contagious  than  are-atiy  in  the 
iwcrmdary  stage,  hut  there  ejin  bo  no  doubt  that  under  favourable  ccm- 
ditions  the  germs  of  the  disease  may  be  conveyed  by  the  latter.  When 
syphiliin  h  connnunitviled  to  a  mother  by  eonLimiiuition  from  the  fluiils 
of  a  fii'tiis  with  which  she  is  jiregnant,  the  course  of  the  disease  is 
materially  difTcrent  from  whnt  it  is  when  received  by  other  means.  As 
u  nilo  the  woman  shows  no  s^Tnptoms  ihiring  her  prrgiuiiiry.  and  may 
appear  to  be  in  perfeet  health.  This  may  Impjien  t^jH'at^^lly,  and 
throughout  there  may  be  nothing  to  disclose  the  fact  that  the  matcmftl 
fluid.'*  have  Isien  in  any  wn.y  eontJiniinated,  That  they  dti,  however, 
invariably  receive  the  taint,  is  proved  by  the  fact  that  such  motheni 
never  (with  the  very  rarest  exceptions)  contract  chancres  from  nursing 
their  infected  infants  (Colles'  law).  They  are  protected.  Tn  many 
cases,  however,  such  mothers  do  subsequently  sufTer  from  definite 
maladies  more  or  Ie.ss  closely  resembling  those  of  the  tertiary  class.^ 

'  I  Am  nwaru  tli&t  many  CMea  liavp  Imi'Til  pubtialivfl  in  wlitch  contaniluAttoD  from  tbr 
fwUi«  wu  held  to  nsplun  Mrnrv  outbrfiik*  of  KKHnulwy  tTplillit.     Wttliovt  woturtiiK 


•  H'Ant    gyphiSis    i$   tmntmiltril    frvin   ptiient    to    offspring    various     im- 

port&Dt  peculiaritic*  are  olwcrv-od  in  its  rojimfftstations.  Iti  tho  finit 
pUcc,  th^  phenomena  of  tlio  8econd»rv  htuI  tertiary  stages  may  seem  io 
uocur  UJgcthcr ;  i>r  at  aiiv  rata  w«  havti  a  «u|H'rficia1  nujli  on  the  skin 
niMniMin^  a  »p«m<Iarp  ono,  cninciflcnt  with  nndrs  on  the  bones  anri 
with  <irp(»il«  in  til'-'  vi»cvni.  Thcso  cjiscs  are.  h'lvrever,  except ional  ; 
u  a  rule  the  st^i^rs  «>ccur  as  in  the  ailulL,  thu  Kuvtmibry  rafili  <tie;i|>peat'- 
ing  after  a  few  months,  and  a  ppolonjp-il  period  of  himlth  intervening 
before  the  tertiary  t;ymplom»  show  thenisclvee.  It  is  poti&iblo  when 
aevcire  cliaeasu  uf  the  Wrnvx  nr  viacera,  or  lx>th,  tfc^-nm  in  yoinij;  iiifanu 
nmtiltAnPOdKly  with  skin  enipttons,  that  we  uugbt  to  regitiii  sut-h  lettions 
as  Iwing  merely  very  severe  sceoiuEury  phcnumuiuu  I  tdess  fatal  they 
an  tnuuitory  and  very  differoiit  fnnn  the  thr^inii:  atTi'irliiina  i>f  thu  Iriin 
tertiary  ebuw  to  which  the  sulijecis  of  inherited  taint  are  liable  in  after- 
ycBfa  Tho  ctTcct  of  the  sypbilttie  p4:ii8«n  upon  tho  oviim  is  in  many 
inxtHiiccA  to  destroy  it*  vitality  at  an  wirly  period,  anrl  consequently  to 
indnoe  »lK.»rtion.  'ITiis,  however,  is  far  fnnn  being  its  constant  effect. 
In  ibo  majority  of  siieh  vimccptionH  the  tainMil  ftftuK  is  earned  tri  \\& 
fall  periuiL  In  exeeptiuna!  instancps  it  is  then  hroiipht  into  th(>  world 
vjth  mantfottations  of  its  rliiteasi-  already  apfi;tiTnt ,  more  usually  this  is 
nut  so.  anrl  the  infant,  which  wht^ri  a  ff°w  wcHtkn  uhl  will  RiiR'er  mixa 
wverely, appears  at  tir«t  to  \tc.  perfectly  healthy.  In  these  infants  a  period 
of  from  a  fortnight  to  two  months  uaiially  elajwes.  and  then  a  rush  apjiears, 
iukI  the  nostrils  hecomo  HTopimi  by  nwrlling.  Ar  this  sta^o  thu  month 
u  nsiutlly  hot,  it«t  muroui*  mi;mi)rani!  nvl  and  tumid,  and  the  ^ums 
Bwulleii.  The  ehild  wastes,  and  assumes  a  shrivcllfwl,  senile  aspect. 
Souelimes  a^^ute,  w*nll  -  (-haraet<Ti!«id  iritis  orciirH.  Condylomas  an> 
frvqaently  Men.  The  cwt*iiieoup  exanthera  may  vary  in  charagter,  much 
as  we  find  it  do  tn  the  atliilt.  Many  children  die  diiring  this  evolution 
of  SACondary  symptoms.  Tf  they  snrrivji  they  iisnally  in  the  course  of  a 
y«ar  get  rid  of  all  tracer  of  disease,  excepting  perhaps  an  umisiial  pallor 
of  akin,  certain  acars  which  may  have  been  left  on  the  face  by  the 
eruption,  anrl  on  cxpart<lort  nasal  bridge  caused  by  the  long-con tinue<l 
■veiling  of  the  parts  within. 

I  have  said  above  that  the  tertiary  and  secondary  stagna  some- 
times appittr  to  l>0  Btrangely  mixed  in  the  early  symptoms  presented  by 
syphDitie  infanta.  Amongst  the  phenomena  which  we  ocea»ioniil[y  meet 
with  under  thesw  rirrumstances  are  nod^-s  of  the  skull  and  long  bones, 
anil  gitrninas  of  cellular  tiiwne,  of  tftndon,  or  of  mii.*cle.  The  liver,  kidneys, 
ihymuft  gland,  and  other  parts,  may  also  he  attacked.  Such  children 
u«  certAiidy  more  liable  thati  others  to  serous  inftanmiations.     Serous 

tn  deaf  or  rtdb  to  dottM  mti^h  a  pniKiHIit)'.  I  mitjr  yet  Kitjni^r.it  that  in  many  or  all  or  ttiMC 
Iha  pruMkryaura  bod  bean  orerlookoil.  Aa  refrKnl*  thc^  third  inula  we  lisronoracla  in  proof 
tb>t  lyplilIkK)  soqulred  dllFen  TroiD  tb*t  obttliinl  dy  a  ftntusftt  Um  iUl«of  ooDception.  It 
b4«inljl«.  bowtvwr.  tbrt  wo  ihould  kwrp  In  mind  tho  pciMLt'ilitv  that  tliaramay'bvft  difl«r- 
MM.  It  h  qnitir  r«Tl>in  ihtX  a  firri^uit  wininn  who  •j'qiiirnt  nyphilii  tn\y  nnil  catntntmly 
dot*  infect  her  fcetua,  and  tlut  Ida  iiiTant  tiuni  titidcr  inch  druumiUuicrs  m*y  nilTcr  sevuvly, 
■iid(  1  ibi'tk,  frMD  Um  luasl  tnlii  of  symptouii. 


ai7tcliniti>«  to  »  l^1ij;llt  r*xti<iit  in  very  common,  urid  pleurisy  i»  not  an  iit- 
freqiioit  cjuisc  cif  ileatb. 

A  CMMlilion  of  ffteir  ttnirmiti  ohvn  rcftiilt«  (luring  the  oiillircak  of  tarlv 
s^mptoim  ill  11  fiyt>bilitk'  trif.uit.  mid  fnmi  tbis  dojitli  ()ft<>ti  i-v«rult«.  Irt 
nmny  cnso-i,  liowcvt'r,  tlic  child  does  not  Din«riat«,  Imt  rt'lains  nn  nppeiir' 
aiiCfl  of  gdixl  lii-^dlh  whicli  in  rL!nmrk;iMe,  coriBid«ring  th«  tiHllire  uf  the 
disease.  I  luivt.-  oflcn  seen  infiints  who  were  well  grown,  stoiit  and 
itroMg  in  an  uniisiidl  dejn"L'c,  wbo  yet  proeentod  well  •  characterised 
iudiculiuuK  of  inliLTtti^d  t:unt. 

In  tli«  yhild  an  in  llio  ndidt  the  secondary  syniploms  pmeit  nway  in 
due  lime,  and  u  period  of  hndlh  or  Iiitcncy  ensues,  of  \-ariabIo  dnratinn; 
after  wliich  the  later  phenuiiiviia  shuvr  thunieelvi».  These  are  in  put 
of  tho  snnio  chanicter  iis  tlitwfi  in  the  iidiilt,  hnt  with  the  nddilion 
of  BovemI  otbor*  wliich  aro  iicil  often  met  with  in  eonncclion  with  lh« 
ari[uii-e<l  (iiwajK!,  Tliuro  an)  fuw  mni-p  reiiinrkjiblu  fact*  in  the  history 
»)f  this  most  intorostin;?  malady  than  thnt  the  discaiie  known  ns  inter- 
Ktitinl  nr  syphilitic  keratitis  Hlmost  novor  fXX'Urs  as  a  L-mi»oi|Ufnce  of 
acipiiruil  diH{\aa(i ;  whiUt  it.  is  rominon  in  the  inherited  form.  1  must 
ainn  noto  here  a  renmrltahle  exception  to  what  I  have  suited  to  T»a  the 
chitntcteriKtic  of  tcrliftry  H^TOptoms  in  the  adult,  ihn,!  thcyaro  tMit  exc«p- 
tiiHuilly  HVtnint'iricid.  It  is  »  ciirionsly  didii-ult  (iiT'tliim  to  drlcrminn 
whiithcr  ihi'  laU*  [>!iciionici!a  of  itihcntcil  ttiscisf  slmnld  mnk  as  secnnilary 
or  tertiary.  Although  it  may  semn  aluiust  ulifiunl  to  claim  inllaiumatiotis 
as  HiHMtiidary  whirh  may  oenir  thirty  or  forty  yt-jin!  nftrr  hirlli,  yert  thera 
arc  crrtiiiii  faets  which  sti-on^ly  suggrst  that  tin's  wonlrl  he  the  most  eurrccl 
method  of  anan^nj^  them.  What  we  have  hitherto  counted  as  the 
tiM'tiiiry  aymptoma  in  thu.  irihcritfd  disease  :ire  very  dilVcntnt  fnmi  thoiw  of 
tho  acquired  form.  They  arc  all  abnoitt  invariahly  symmetriad,  am!  they 
■re  all  Buhjrcr.  tn  the  law  nf  Bjiontanpiiiin  dcelinn.  Tin;  jH'r^isting  and 
Aggmmivo  fonna  of  loc^il  disease,  so  common  in  tho  late  stages  of  ihfl 
ac<|uired  disease,  are  almost  unknown  in  the  suhjects  gf  inherited  taint. 
Lupoid  afToctiona  uf  tho  skin  am  the  commonest  fiinn  nf  tertiarj'  acfinirerl 
diiiMiJte  ;  they  .ire  alnmst  never  seen  in  that  wliitrh  is  inherited,  \Vhcn 
keratitis  of  the  interstitial  form  occms  in  the  siihject  of  .ic^jnired 
distMwe  (very  r.ii'c)  it  ih  always  amongst  the  flf-ettridary  phenomena;  in 
the  inherited  cliaeitMc  it  may  occur  vi'ry  Iiit4>,  tmt  it  is  iilninst  alwayn 
Rymmetrical,  and  always  trant^itory.  The  e<ame  itt  tnie  of  otitis,  which 
occasionally  lends  to  Hmmetn'eal  dwifncM  in  siihjerta  of  acr|iiircd  disease, 
hut  very  often  in  tlio^e  who  inherit  it  We  have  Iteen  so  much  in 
the  hrihit  of  reganJing  persistent  nodes  as  teiliary  that  it  is 
rtiffirult  t<i  think  of  thi*m  in  Jiny  other  wnse ;  yet,  undouHt«lly, 
in  the  HL'(|mreJ  disease  a  general  leudeucy  to  slight  jjeriostitis,  usually 
symmetrical,  is  often  obsen'ed  in  the  secondary  stJtge  ;  and  now  and  then 
large  swellings  are  proilucol.  Thesi>  pa**  away,  ami  after,  it  may  he,  a 
long  series  of  years,  we  encounter  the  tertiary  nodes  which  are  nsym- 
motrical,  ami  M'hieh  persist  unless  cured  by  Ireatmeni.  Now  in  henedi- 
tary  syphilis,  although  thu  osseous  system  often  sufTors  sovvrely,  we  rarely 
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recur 
s,  Uh-i,  irrtwjioctive  of  trniilmcfit.  'I'ht;  ^iimimiK  of  the  tongue  which 
An  so  common  in  ac()iiirei]  sy|)hili<)  are  sj^iirri'ly  ever  seen  in  tho  inheritrd 
Uma.  It  niAf,  inikv*!,  he  3S64>rtccl  that  th<>re  i»  very  little  to  contradict 
ihci  vicir  chiit  in  inhcriliMl  taint  tlie  tii>(>i>n<tiiry  phi'miiniinn  mny  hv  Hprenil 
«v«r  niiuiy  Viitrs,  »iid  ihiit  of  icrtiftry  ones,  parnilcl  with  tho^  seen  in 
the  act^nirol  dismisc,  wt>  h;»vu  alnii^l  no  cviilencu.  The  «x|)Un!tlion  uf 
ih»  L'ltli-r  fiK't  in  {K^rlrkiM  (o  he  H(>ti;,;hL  in  iIip  mnri?  nipid  and  cuniplet^ 
nM'4aonlt«ni  o(  lUsiic  iluriii);  ymitli  am!  a<Inh'>*<vnce,  by  which  tho  system 
o  ni<^no  thoroughly  purged  of  all  morl'td  imaerial. 

f.^ncJtmtiHM  a*  ia   Ike   frannmiAsU/ti   of  inkrriifil  lainL      The   f(ill4>wilig 

iiUx'iur  lu  me  to  W  well  c^tnhliblu-il  :  — 

Ut.  A  child  niitv  inliurit  syphilis  in  a  severe    Comi  from    but   one 

pu«nl — from  il>>  fnlhrr  iilr»ni%  or  frnm  it.«  nmther  alrtnix 

3nd.  >Vh>*n  b«t(h  jjarcnt*  are  the  Kiihjncl*  of  RTphilie  a  child  ia  roorr 

GHtoin  to  BufTrr,  ami  is  pcrlitipti  more  likely  in  Huffor  soviiri'ly,  thiLn  wht-n 

m\y  liiio  tft  iiifui'Icd. 

3rd,  We  have  a»  y«l  no  data  on  which  to  ground  an  opinion  whether 

a  child  H  more  likely  lo  eiiffi'r  Bevi-rely  whctL  its  father  ia  the  tioiireo  of 

MfiUitiiiiutioii  tltiin  when  it  derivr>A  the  dinoiuie  from  itsmnthor;  or  thn 

nrrerse. 

•Ith,  In  A  large  proportion  of   I  ho  coses  met  with  in  praetice,  thu 

uiaX  ia  iluriTC<l  from  the  fatlier  only. 

In   connection  with    the   herrditary  tninFmission  of  syphilis,  an  ex< 

reedingly  inipiirtant  »|iii'stinn  Hrise*.  irhffhrr  dttf/  dmjtfi^  of  tuint  w  tran»- 

M'tmitU  t"  Ihf  ihtnl  ijfurrnium.  'ITiere  is  no  dondt  ihut  prrsona  of 
tiiarrHi^'itlilo  ftf-o  oftofi  present  heredito-syphilitie  lasioiis  in  an  (iciivo 
rU{^.  aiich  (w  kenititis  and  node-t.  I  have  rt']ie»todly  wwi  paiifttit^  of 
furiotiis  ages,  from  twenty  lo  eight-and- twenty,  become  the  subjects  of 
trphtlttie  ki'mtitifl  for  ihe  first  time.  We  might  conjecture  that  mich  persons 
voqkl  W"  likrly  to  tmiDtniit  to  their  offspring  some  degree  of  ijiiiit,  seeing 
tkst  the  laiiiL  t«  Btiil  in  activity  in  their  own  bodies.  I  nnt  not  aware 
tliMl  uiiy  f;wt*  bftvo  as  yet  licen  piil)lij(hed  on  this  sidiject,  Conjectnrcfl 
atfotuid,  uud  wvvrrtl  »nrgeoii8  li«ve  ex}irei*«ed  their  belief  tb;it  the  in- 
(locnco  of  syphilis  onee  Hc<|uired  is  felt  tlirough  sevenil  snbsequent 
gmention^.  AlKint  eight  ca^wa  have  conic  under  my  own  observation 
in  which  jicrsona,  uroluiibtinlly  the  subject*  of  inherited  diw?ai*e,  Lave 
beuomtt  patents  With  one  doubtful  exception,  I  have  never  been  able 
todisenvt-r  Any  e^Tflenco  of  disejisc  in  tho  offspring.  In  scv<TaI  iii.'!tancc« 
the  olfiqinng  have  npiH-ared  to  I*  in  cxeelletit  health,  i  hnve  always 
uarle  a  point  of  necing  th«  children  for  myself,  never  relying  upon  the 
luvnts'  statement —  a  precaution  which  is  Nssential. 

It  ia  very  important  to  i-ea.li«e  that  iliaini/  the   sffondaiy  tn-  febrib 
ytruiti  iif  gyftktiis  trrrrtf  tissut  in  the  hudij  ii  i>«"r  nr  liss  afffdtd  by  tho  poison. 

Although,  we  are  accustomed  to  speak  of  sore  throat,  eruption,  ii-itiit,  and 

to  forth,  Bs  the  eooondary  Byniptums,  yet  in  naming  them  we  instance 


only  lho9o  "Vfliu-h  arc  most  conspicuoiu,  and  ^y  no  means  lUL  Althongli 
in  a  majority  of  iimUuictis  from  Hrst  to  lost  tbero  niny  not  b«  auy  indi- 
cations whatever  of  gcriomi  tisRuc- implication,  yet  we  iniixt  accept  it  iw 
»  proven  fait  ititit  sucli  ix  ihe  cu«c.  Tho  lU'cidcMiUt  which  h^vL*  hiippenol 
ill  sypkilitio  vaccination,  as  well  as  tunny  other  occunxMiciw,  prove  thai 
tliiriii^  tiiU  8tage  of  the  dtseaAc  the  niowt.  minute  quanlitiuA  of  the  patient's 
blood,  or  of  the  senim  secreliMl  l>y  an  ttbrasion,  may  prove  fully  contu^ous 
ami  proJuco  the  euinplete  diHoasu  in  uiioiIkt  persotL  How  sotm  this 
vital  aettv'ity  of  the  virus  in  the  hlood  u:!iially  ceaiies,  uni;]  how  long  it  u 
|K«8iblc'  for  it  to  last,  a™  very  imjiorUmt  vjut-stions  to  wliith  a«  yut  n« 
dotlnitu  answer  ean  ho  given.  Tliat  it  iUicb  nitl  hiat  indetiriilcly, 
and  that  in  a  lart,'0  majority  of  eases  it  ceasM  wiihin  a  {.-oroparatiToly 
»horL  period,  say  within  a  year  or  L'ight«on  niuntliis  is  niiulu  probable  by 
a  large  h»»\y  of  cireumstantial  evidence.  Syphilis  in  inarriod  life  would 
bo  far  more  common  than  it,  i*  if  this  were  not  the  fnet.  Thotuands  of 
jn^n  marry  at  ur  about  tlio  und  of  tmi  yi>iu-K  after  jn'imary  syfihilis,  and 
many  at  mu:;h  shorter  jwrirKis  ;  yet  the  instances  of  communication  of  the 
diaease  to  tht.'tr  wives  and  childrcr.  '^re  but  infrtt<|uvnt.  On  tlio  uthcr  hand, 
if  niarriiigt-  Uikti  ]i\acn  within  a  yrar  uf  the  primary  (IIhikikc,  it  is  perha|K< 
nxccpCiotud  for  the  children  to  Cftcajx*,  ami  by  no  means  uncommon  for 
the  wife  to  acquire  a  chancre.  What  I  have  named  for  convenience  the 
*'  aft.-rmttn-itt/if  rhttitrrf,"  in  a  ItmjKmiry  soi-e  ocnirriiiK  in  connection  with 
inl/*rcoiirsii  imniitliately  aft^r  marrini^e  <»ii  the  ])cnis  nf  a  man  who  has  for- 
muHy  l»a;l  syphilis.  Of  these  1  havo  seen  sevemi  retiiarkal)le  examples  with 
their  resiiltanf  chancri)  ami  aorondary  syphilis  in  the  n«nly-niam\'d  wife- 
It  Hoems  to  lie  possililo  that  such  sorca  may  \tc  produced  at  a  period 
as  long  as  two  years  after  tho  primary-  disease,  and  in  cases  in  which  the 
man  lias  long  appeared  tx>  b(^  qnile  fri^e  from  flym|itoms.  Fortunately 
they  aro  extremely  i[ifre<[uent.  For  my  precerjt  puj-poso,  however,  they 
suffic!  a-t  proof  tliat  tho  virus  uf  syphilis  may  live  on  rji  the  patient's  blood 
dnrini;  the  lonjj  periorl  nip-ntioned  ;  and  this  too,  in  Ronie  in.<ilances,  in 
apito  of  much  treatment  by  mercury.  Their  rnrity,  I  re|ieat,  may  also  be 
permitted  to  demonstrate  the  ronversc  proposition  that  in  a  very  hrge 
majority  of  ca'tcs  the  vims  does  not  so  survive. 

What  has  just  Ifccn  asserted  a-t  regards  the  general  difFasion  and 
possihio  pei-sislence  of  tho  vims  in  the  blnod  must  be  admitted  also  as  a 
poi»il»ility  in  referetice  to  all  Ihe  viscera  and  id!  the  tiaanes  of  the  body. 
Putting  aside  as  nnijucstioncd  the  afTection  of  the  skin  and  mucous 
nioinhnines,  it  may  be  well  to  say  a  few  words  respecting  the  nervous 
system  and  its  apiiendages,  the  arterial  system^  and  the  bones. 

Nei-eviis  S'l/iiem. — Fournicr  has  taught  us  that  in  some  cases  in  the 
secondary  stage  of  syphilid  the  jiatient  experiencoK  a  gcricnd  loss  of  »on»t- 
bility  to  pain  in  the  skin.  Thiit  curiuus  conditiun  ho  met  with  chiefly  in 
young  womiHi  who  were  much  reduciul  in  hcalih,  This  class  of  paticntaha« 
not  been  much  under  my  own  obsLirvation,  and  I  arn  not  able  from  my 
own  p-xperiiMiCL'  to  say  much  in  corrolwraliun  of  the  eUiti'iuents  of  this 
diatinguishod  observer.    That  symptoms  of  nervous  disturliancc,  sometimes 
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BmI  and  Bometiroea  gancmt,  do  Imvrovcr  occur  in  tlin  aocondary  period  uf 
■fpfailu.  thora  can  be  no  doubt.  I  biive  A«eii  and  recorded  a  few  instances 
in  which  a  atata  of  general  immlysis  involving  IkilIi  niutinn  juid  scnsittiun 
ecGurmd,  oimI  tiie  patient  wcis  np}inrcnt)y  mrcd  from  impending  doalh 
ooljr  by  tbe  very  prompt  (ise  of  marcnry.  In  anotlier  very  itnpnrtant 
pruup  uf  cues  the  epiiiaJ  cuiil  npjK-ani  to  bu  \\w  wa\X  uf  niycliLici  in  itH 
lower  purt  only  ;  and  n  u-mpomry  condition  of  [winiplegia,  whii-h  may 
ba  AloHMt  ulMulutfl  u  rvgHrds  })uth  aLinsLtioii  mid  motion,  and  which 
tDVolvaB  the  spfaiiietere,  m»y  Iw  luLabliHheii.  In  ttomu  of  theso  t'iues  the 
apper  ostremities  are  more  or  less  involvwl  i»].so,  but  usually  they  encapo. 
The  parwpk'giu  ix  geaviatly  symmclriwil,  though  not  rjuito  always.  A  very 
nunarkiililti  i\>rruliuniLion  nf  ihc  fliM^'iiotiiK  tliat  thiK  affiKtion  di-]}ondK  upon 
a  t«nipikr.iry  tnflAronuttton  of  the  SLH^uiidary  tyjH^  is  ohtaint'd  fri)»i  the  fjicls 
Uutl  it  is  usually  ctmiblc?  by  vigorous  truiitmunt,  uml  that  once  cured  it 
•hovB  no  t*n<lfncy  to  relapse.  In  thoB«  feature  it  com^sprKMis  with  what 
we  know  of  the  otitis,  iritis,  and  other  alfcction!)  of  the  secondury  stage, 
vbicb  are  protnbly  its  ajudoguea  It  nwty  be  not<9il  hIho  that  it  differs 
»i(lely  from  the  tertiary  affections  of  the  ncrvoiw  system,  which  are 
iiMUillr  a^^gn-saivf,  ati'l  which  tend  t"  relnpse  nfter  apparent  cure.  tnHani 
nntiodS  uf  the  aenH^-miJ^nh^tt— the  eye  and  the  car-  -althim^^h  excfptinnal, 
m  not  very  mro  in  the  course  of  spcnntiary  syphilis.  They  are  iimially 
aeat«  and  transitory,  but  unleiw  very  promptly  treated  may  result  in 
amch  ilama^  to  the  organ.  Affertion-i  of  single.  ni'rvp%  as  ilenol^n]  either 
bjrparcAl  or  by  v«ry  severe  pain,  may  occur  in  almoAt  any  region  during 
leoomlary  n'philis,  but  they  are  mre. 

That  the  osa^nu  gt/afem  is  impliciitoiS  during  the  secondnry  stAgo  is 
often  proved  by  the  presem-e  of  what  am  culled  ostetieopic  [wiin*  or 
ayphiUlic  rfaeiitniUism.  These  |Kiin3  are  not  very  infrequently  accoro- 
puiied  by  local  pcriootejil  dwelling*  of  the  most  definite  character,  but 
tfifferinB  from  our  ordinary  conception  of  a  node  in  that  they  arc  very 
tnnciit^iry,  never  tend  to  suppurate,  and  leave  no  porceplihlo  thickening 
behind  thi^ni.  They  are  sulficicnt,  however,  to  prove  that  the  periostemn 
don  inflame  during  the  secon'lary  stage. 
■  If  We  turn  Ut  ihe  artrri/ii  t.y.tlein  we  find  facts  of  the  utmost  import- 

LiWd,  although  ftomewhat  difficult  of  interpn^tation.  It  app<^rH  prul>able 
^■flsfe  in  many  if  not  in  most  ca:scs  of  s^philie  the  whole  arterial  8ystem 
n^ora  more  or  Icaa  during  the  earlier  stages,  and  that  certjiin  changes 
Uke  pUcc  in  the  arterial  coat«,  more  cxpccially  in  the  intiiua,  from  which 
Ike  recovery  may  never  be  aliaolutely  complete,  Tho  lirtories  may 
remain  through  life  liable  to  take  on  other  forms  of  diseikse,  under  the 
influence,  it  may  bo,  of  local  exeicing  cuuHCa;  beniu  amiurysms,  throiubosij), 
endarteritis  oblitorana.  and  thi:ir  rcsidta  in  hemiplegia  ami  other  forma  of 
pwalysin.  It  would  api«ar  pruIiaMc  that  at  variuua  stages  of  ayphili*  it 
ia  posmblo  for  a  uinglo  arUTial  trunk  tti  bccouio  iuvolvid  in  chuiigea 
which  produce  a  considcmbte  narrowing  of  its  calibre  and  a  correaponding 
diminution  of  the  Huppty  of  bloud  to  it»  terriU>ry.  In  intL-rpreting  some 
ci  the  phenomena  of  nervous  clisturbuncu,  it  ia  often  extremely  dilticiUt  to 
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nay  whot.hpr  llif^y  .ire  primary  to  tlio  ntrve  ntnictiircs  thprnBcIres  or  onlr 
acc<»n<lary  in  CdiiHttfjiw-'tico  of  artfirif>-cjipilUry  i3U«a*ic.  Thcro  yet  reituiin* 
much  for  tho  piithiiliiiprat  jiniiloniipt  lo  uliiuidule  in  this  mnttcr.* 

Tertiary  Symptoms  or  Sequels.  —  I  havr  fmloavour<'<l  tn  tlmw  a 
fairly  slroiig  line  of  (U&tinction  Wtween  nircoii'iarr  and  t'^rtinrv  syuiptim*. 
Thn  seotKliiry  |ih<Mi(»iimtm  cnnfltitiiUt  n  Rt^ij^n ;  tJiry  i-i>ni<f  on  nt  n  crrtain 
kimwn  porioil ;  thisy  iirc  in  their  nnturo  transitory,  and  uiiflrrj^  fiptjn- 
taneous  euro ;  they  aflL-cl  thu  two  hiilv(>a  of  th«  Uody  at  llie  kuuo  lime, 
pit)ving  tliat  thoy  <l<'jiPi«l  nptm  hhwel-poisiniiiig;  whim  una*  piissei]  ihcj. 
iiinsly  rrlurn.  Tho  UTtiary  sytnptonm  arc  not  so  pmpeily  a  *Iag*V  I'm 
miut  count  ratbpr  &&  thu  sucjiipI!'.  more  or  U'ss  noci<lpiitftl.  of  tho  procoding 
auigti?!.  'I'licy  nrn  fki  a  rule  not  synimctricjil,  whiili  iniilfi'ii  it-  iv^ta  ha- 
pmlKililH  that  thoy  (K^prnd  upon  I>to«xl- taint ;  thi-y  ]i.ivo  do  trntlcticy  l« 
spont^iiicoua  cure— tiuitti  tliw  ruvenifi.  They  niUipse  over  iind  ov«r  u^n 
aftp.r  r<in»'dial  tmnttniMit.  ']'he  pfritirf  which  irilmrpnos  Iti'forrt  their 
*jnt)>roak  is  of  very  dilVrront  length  in  dilTei'^nt  cnses,  and  in  many  tbey 
n«ver  occnr  at  nil.  From  these  facts  vrt:  infer  that  they  are  due  rathtT 
to  tho  alteml  «wi«litiition  of  the  afiofted  strucliires  than  to  any  frr* 
vims  still  fireiUaling  in  the  Mood. 

Wo  may  lirieSy  cnimitimtc  the  prindpfll  ttirtiary  gymptoms  as  ibey 
OOCQr  in  relation  to  ttpecitil  or^ns  or  stnicturnit  Firdt  tht  skin  anJ^ 
mitrous  menihrimes.  Tertiary  afleetions  of  these  tiRsiies  ilifTer  in  a  most 
marked  numner  from  thosis  which  oceur  in  iho  secondary  stage.  With 
the  tixcepliun,  pi-rhapj^,  of  jiJihuiir  paoriaxi*.  llu-y  usually  involve  idcew- 
tioti  of  ^riuiler  or  Itrji*-  dcptli,  and  loinwrjiienily  leave  eiL-ati'i4!i''£.  Very 
frcfiaently  tlio  patch  nssumps  a  crescentic  form,  sjire^uling  at.  it««!gea  and 
healing  in  its  ceiitie, — tho  well-known  "  bor^*^lio«  *'  or  Msrpigiuoiw  iilcvr. 
If  the  diaea^n  hoj(in  in  the  middle  line  it  mny  sjirmd  c<jiially  on  the 
two  xidi;*,  and  ni;ty  tlnis  a]i]Riar  to  l>i'  »vmin<'tiic3il ;  but  it  is  dwidedly 
iirnisual  for  symnirliirii!ly-[>laot'4l  jiaiches  lo  api^'ju-  on  the  oppoeiu-  limlis, 
or  on  corresponding;  pirts  of  the  frnnk.  In  many  casea  the  Kkin  is  in- 
volved secomlarily  lo  tho  suhcutnne'>u«  rcllulur  tiwiue,  the  diseiUK^  iMving 
begun  as  a  ginnnions  tniinnir  or  node  of  tho  i'dhdar  tiKSiio.  A  fnrni  iil 
lupus  attflndini  liy  rapidly-spreading'  phjiged(enie  ulceration  occasionally 
occurs  in  tertiary  nyphiliB ;  but  there  is  good  re;U!on  for  It'lieving  tbat 
the  common  formn  of  lupus,  wht^tht^r  e.\i!deiiB  or  nnncxedena,  liavo  no 
ennnrction  whatever  with  sypbiliiic  taints  The  appendages  of  the  skin, 
the  nails  and  hair  arc  frequently  affected  Uiiriiig  the  eecondary  stagOi 
and  hut  very  riLTcly  at  later  pL-Hods. 


'  W«  an  Indoblod  to  Dr.  Bt!«Iow«  for  aDme  of  the  Mrlii!<t  and  moft  tnKtwrlfafii- 
vratigktlon*  iu  Fffcrwifi*  U>  lli«  dlnpue  of  tho  nrtfriM  in  nyfihilit.  In  ticrmaiijr  Dr,  A. 
Wugutr  wa«  ono  of  Ihc  [lionrera.  Dr.  Ueorgu  Oliver,  in  Iti-  i^nur-f  of  liia  rc**«rcli««  in 
arT«rJ:«]  iirvMiicv  dikI  i-Bri»i(>iii>i  !ii  (he  cullbra  of  arl«riv->  tn  <llireTeiit  p<i*iTii>iis  onn«>  i>|io(itha 
TfryniTiiiirlublc  olirDi^'.iUoii.  that  lu  (.li^  ml>j»cts  of  syptiihn  (iu  &U  stn.-vi)  thr  mdial  artrtr 
contlnncs  iinifonii  in  tiie  in  tlic  erect  nn*!  rorumlMiit  jia'tnrw,  T^m  li»  fftumi  so  <!.-iniitahUf 
llic  cuo  tlikt  it  wiu  iin[>naili|p  In  ntltibiitc  it  to  local  or  rx»ptioni>l  ilisc'iM.  He  helMreai 
tliAt  It  fmlic'il"*  >"m*  elmnKi-  iu  th«  «tT«riii)  coaIb  xf  "K'Ii  a  nuturv  u  to  sliida  noognlUoB 
by  ilio  flujcr,  «l>L)i  Grl^iplu  the  ph)'*iola^.i1  plsjr  of  lb«  tubo. 
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The  most  frvH^iit^nt  affrction  of  tlip  miicoiis  ini':m1>ranr»  which  we 
tacouuter  ia  couucctiun  witli  tertiary  BypliilU  is  a  miiirlly-gitreiKling 
nkeniion  of  thv  palate  niid  phiirrnx.  This  again  is  totnllj  diRcront 
inm  th**  throat  nffcctions  M-hicli  uctur  in  tho  tJirlier  stayvs.  Instvad  of 
Voiig  luiwrticiiil  iukI  uuirki*<l  rhicM y  \*y  fiwvlling  ami  intlKiniuiitury  (U-[>osil, 
It  H  ctiamt'l^rintl  I)yflcL'p  itlcomtioii  nnd  Iomi  of  tiKsiic.  IrisLtad  of  shov- 
infr  iisflf  HriiiiiM'trically  <-iii  tli«  two  siiIi'j",  it  funitUfiH-t's  iil  mio,  two,  or 
DDTD  poiou,  and  spreaiis  (jiiito  irruguliii'ly.  Tliu  kuii-s  luft  l>y  Ihcee 
doqialcrntifHiA  not  iiifrcqnonlly  narrow  the  pharynx  and  occasion  diffi- 
ivlty  in  dff^lutilion.  I»  »  fuvr  cases  tlit*  ulcvniti'tn  nuiy  v.\t4.-iid  duwii  tbv 
awphBgiM,  Olid  ill  niany  the.  larynx  \»  iiivnlii'd.  Kvery  now  htiiI  thi>n 
nine  niMS  nf  tt^i-liiiry  Rvphiliiic  iilccnitioii  oi  the  nniooiu  iiioml  nine  of 
iko  rwrtiim.  mid  a^.iiii  wtf  miiBt  riot«  tliat  it  is  ulceralioii,  und  tijat  it  i» 
iKH  Bttciidoil  by  cho  dc\elMpitu-iit  uf  ilm  condylonuui  nr  nuicona  |  iitchcs 
o(  wfjud-try  »)7iliilis.  fetricttiro  of  the  rectum  is  much  to  lit*  ffared 
vben  tlic«n  uli-cmiiotifl  bojil.  Suvoral  auihoi-H  bavu  doKcrtlxrd  ciuiUB 
mnililing  dyscnlcrr  in  all  their  symptoms,  hut  occuiTing  in  syphilitic 
(Mtii'tit*,  awl  ciirt'd  liy  ariti-Byphiliti«  mneflii's,  Kir  Junius  I'iigct  has 
noirded  a  case  uf  this  kirn),  anil  I  liavu  nu'ttrlf  scvn  i»)irji>  wry  »'ell- 
airiced  ooea.  It  Is  prutalilti  that  in  niirh  caA«i<t  uli-cration  of  tho  miieous 
Matnne  is  preseut  at  a  conoid LTablu  disian^-e  abuvf  the  itiiiis.  I  hjive 
MO  wveral  cb«m  in  which  s^^^-philitic  ulcprriuun  oxtcmlod  hij^hcr  than  the 
Ki^^  could  rcaclt 

TV  ffllulur  litsw  is  frequently  involved  in  common  with  muscles  with 

pvrKKteum,  or  with  fawijL      In  not  a  fmi*  (•/ihcr,  hoivi'vrr,  \vi'  im-v.t  with 

•llftt  ai*  odled  irllulitr  nwios,  in  whit-h  llio  disrnse  bi'>;in!* ;  and,  up  to  a 

cvrtaiit  period,  it  i»  cunfitie'l  to  thin  tb^ue.    Thcee  may  tx-ciu'  in  any  I'arl  of 

iKo  bod/,  hut  Are  much  more  uMially  met  with  in  thr  tower  r'xtnmiitics 

tiyu  in  any  other  peirt.     They  are  very  common  close  to  the  knee,  and 

spedally  so  in  women.      It  is  n  very  iritflrwting  fact  that  them?  ei-llular 

IK>de«  iMf;  ciim I lara lively  very  infrefiin-nt  in  men.      Whcthcf  this  is  to  l>o 

explained  liy  the  giuatvr  nhumlance  of  celluliir  li.vsut*  in  woiiien,  or  hy 

the  fact  that  many  women  ohlain  Byphilis  in  a  manner  wholly  [HWidiar 

to  them — that  is,  hy  ffljtal  conlaj|fion — may  he  open  to  some  question: 

jmhable  both  influences  have  their  ehai-o  in  tho  result 

In  the  early  stage  of  a  celhilar  node  we  tind  a  small  himp  of  indura- 
tion often  exeeediii^ly  tender.  At  first  it  i»  fimi,  hut  as  it  extends  it 
ht'comiw  dnu'jhyand  ^ler.  Wheuof  coiiaidcrablt!  size  there  is  frer|ucntly 
n erv  di'ceptive  sense  of  fluftiuition  in  it.  The  overlying  skin  liccomca 
adherent  and  of  a  diusky  red  colour.  At  length  uleernlion  takes  place, 
15(1  a  large  ooro  ia  exposed,  consisting  of  sodden  and  infiltrated  tii^sueii, 
rJ||AjwomI>linp:  soaked  wash-leather  in  apjieHiaiice.  Tnhss  specific 
IWMHn  bo  usvi],  thiii  core  is  very  slow  iit  separating,  and  the  ulceration 
ntihe  sTcin  over  it  may  spread  widoly. 

Cellular  no«lc8  are  not  intn-quently  multiple,  but  more  usually  single. 
The  patient  frequently  has  scars  of  fonuer  ones  on  iho  oj'poi-ite  liml>,  but  it 
u  exceptional  to  find  them  .liinnU.incoiuily  present  on  corresponding  ptirts. 
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SYSTEM  OF  sVKWC/NS 


A  poricd  varying  from  four  to  l«n  or  fifteen  ywirs  hw  usually  eUjwed 
between  the  occitrrencu  of  prtroar}'  contagion  anil  the  develojfOicat  ul 
cellular  noilvs.  In  cI'jku  uoiuiecttoti  with  syphilitic  inflammation  of  ttie  ^ 
cellular  ti&auo  wu  mtmt  moiilioii  that  uf  b\ii/c«'ane*tv$  bvrsa.  It  is  not  at  | 
all  uncommon  fur  n  liiir»L  to  uutfi-r  in  couneclion  unth  the  dUeaae  of  th« 
tiffliie  ai-ounil  \\-,  mid  suniotimi>a  theru  a|>i}eat's  to  I>e  clear  evidence  thai 
the  diseoiio  Itii^gan  in  thu  bursa  iUulf.  The  bui'sa  in  front  of  the  patdla 
is  tlio  otic  most  freijiiently  involved.  ■ 

Tlie  joints  lliumseivfa  iimy  be  occiLsionally  implicated  in  tertiarjr  I 
syphilis.  Usually  ihiy  uri!  invohiHl  secondarily  in  connection  with 
periostilij  of  the  iMmts  which  form  them.  In  the  secondary  period 
rhcuniutuid  [niins  in  juiiiU  uro  cummon,  and  in  intierilcd  sypbilis  sym- 
metrical etru^jiun  into  the  kneu-joinu  tjften  coiiic.-iilu«  with  the  kemtitis: 
it  is  always  transitory.  Chronic  alTections  of  joinls  in  the  tertiary 
stage  of  HyphitiK,  uml  in  connection  solely  with  it,  uru  exceedingly  rare.' 

InjlamiHtfL'Tis  /if  thf  p/iriristruia  und  lionn  hnvit  li>ng  occupietl  the 
most  pnmiinent  pltvca  amongst  the  tertiary  sympt'Oms  uf  xypbilis,  and 
they  uru  slitl  some  uf  the  motjt  t'ominun,  In  oiiumoimi]!^  the  symplomi 
which  ch:iract4'.ri9e  the  .lecrmdftry  stage  we  have  m<^iition«d  pains  in  thfl 
bones,  attended  occasionHJly  by  slight  imd  temponiry  Mwolliiig.  Thia 
kind  of  puTiddtiliii,  however,  never  liiHta  long,  iind,  so  fur  as  my  own 
observation  goi's,  ncvor  Icjuls  to  »np[>iit'ati(>n.  Tortiiiry  nodes  seldom 
occur  until  at  luost  two  ycirs  have  piussed  since  the  Ursl  contagion,  and 
gcnorally  the  peri<Hl  is  much  longpr.  They  may  affeet.  almiMt  any  part 
of  the  osacoiis  system  ;  but  the  bonns  which  arc  superficial,  and  therefore 
most  exposed  to  external  infliionccR,  are  tho«e  most  frequently  attacked  ; 
for  o-\:implr,  the  calvaria,  the  tibiaa,  and  the  cUvicI('.9. 

The  lK>no3  of  the  palate,  the  alveolar  pi-oces»e>a  of  the  maxillas,  tbc 
vomer,  ami  othfir  bones  in  the  mtsiil  passages,  are  very  frequently  afroct«d  ; 
and  whi^n  smh  i»  the  ca-<e  exfoliation  of  portions  usiully  occnra. 

Syphilitic  I'oriostiiia  may  vary  eonsidcrably  in  its  degree  of  severity 
and  in  its  tendencies.  In  some  cases  there  is  but  little  acute  inflammation, 
and  the  rexidt  is  a  great  thickening  of  the  bone  allect«d,  without  the 
occurrence  of  Hujipiu'utioii.  Ttiis  frequently  occurs  in  the  bones  of  the 
skull  — the  whole  oalvariii  acquiring  greatly  increased  thickness  and  density. 
It  is  liUo  not  itiicommort  on  the  surface  of  Ibu  tibia  and  other  long  bone*, 
constituting  what  is  known  as  the  OHseous  tiode.  In  other  cases  sup- 
pumtion  occurs,  and  in  these  very  frequently  large  portions  of  cellular 
UHxiie  beuonio  involved,  and  wo  have  a  swelling  consisting  in  part  of  a 
periosteal  alwcoas  and  in  part  of  a  cellular  runic.  When  the  bono 
cxposnf!  hy  ulceration  exfoli-ition  of  portions  often  results. 

Whi^n  the  liones  of  the  skull  are  att^uikcd  by  syphilitic  periostitis  it  i 
very  possible  that  inflammation  may  occur  internally  as  well  as  super" 
licially,  uml  that  we  may  have  symptoms  referable  cither  to  irritation 
the  cerohral  coverings  or  to  oomprcBsion  consequent  upon  iritm-cranial 
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'  r>u<i;B«r«  af  th(i  joint)  In  ^jrphiliit  wan  tbe  lubjMt  of  >  CourMof  Lectorefi  bj  my  sod  at 
tbe  Kujnl  College  orSuigeionH,  11190. 


«88.     In  BBaoeiaLion  with  iiodve  cm  tbc  skull  variuiiB  &yiit]]toms  of 

ital    dJsinrbanco    nhow    ihomstflvcs :    extreme    irritahility  nf    if^njper, 

ality  to   fit«   u(   micontmHiiliIu    luisxioti,    niel»tK'lioli»,  aii<!   even   acuto 

OL  may  occur.     Thi-se  i-yriiploiiiti  of  tnntUii  di't-aHAint-  nuiy  or  may 

ttoi  be  BMOCUtol  with  those  of  hwai  pamlynis.     Thoy  not  iiifrrqucnily 

raault  in  attempt*  at  suicide.     The  pruof  that  ihcy  rvi\X\y  art>  <]ependcnt 

oo  syphilitic  lesions  is  aflbnlcil  liy  tho  case  and  lapiility  vriili  Tiiiich  they 

are  relieved  by  the  iodide  of  poinsaium. 

Perio«t«al  nodes  arc  tiut  very  froi^ucntly  met  with  on  tht^  Blim-t  bones  ; 
w«  must,  liowcvcr,  \m  profiured  to  reiro^nise  llifrn  owjiiiioi tally  nn  them 
tiaa.  Tho  patella  and  the  os  cAlci*  aro  ocL^aaioiuilly  afloetod,  ami  now  and 
tban  tho  other  bones  of  tlic  tjinsus  ur  cui^us  muy  euOVr. 

ViaeoMS  of  thf  mtuevlar  st/siem  (Wfiir  ehJetly  uimuiy-^t  the  mnfit  remote 
M^k  of  syphilis,  ami  they  are  liy  no  means  frcqiiont.  Thny  usually 
Ihb  the  ffimi  of  nodu^  or  ^uininru^,  ik'vclo[mil  in  thu  i^i]l>j<l.-iiicu  of  some 
nnf.\c  muscle.  The  indunition  i«  usiuilly  %'tTy  consideraliW,  and  in  nmny 
jmtw  Jil>njptly  limiti^l.  The  <liHj{tioi«i»i  fnmi  (.-ancer  is  oftni  very  difficulty 
ud  nwny  mislAken  hwtin^  U)  uuiiecciiKiiry  uperaticms  and  ti>  HUpposed 
pcrnunont  cure  of  cancer  have  occurred.  The  muBcular  sittwtanco  of  the 
tOBguo  u  the  structure  mint  fre()iicntly  attacked  iiy  thtx  form  uf  gummatous 

rh,  hut  it  hxA  U^en  met  with  in  Htmodt  all  tin*  miiHcIca  of  the  body. 
rtenio-miuitoid,  the  mn^eter,  tho  supni-  ami  infra-Kpinatu-t,  tho 
pttrocnetnius  and  the  rectus  (emoris,  may  le  es|wciatly  tiientioned. 
StRur  years  ago  [  luul  under  eai-n  an  extivnjdiy  iiit<-n>8ling  nine  in  which 
«  tumour,  which  wo  at  first  snspi'ctwl  to  be  cancer,  was  developed  Jti 
Um  left  masscter  of  a  lady  who  twenty  years  1  eforn  had  Ruflered  from 
lyphilta.  At  the  time  tlie  tumonr  appcarni  she  prewnteti  no  other  syphi- 
litic cymittoms,  and  the  correct  history  was  oMained  with  iiini-h  difficulty. 
The  Inmour  wholly  diRap[>pan5d  unrler  the  tisc  of  i\w  iiHlide  of  |jola»i)«inm. 
Some  fomw  of  nj-philitiV  imluratinn&of  tbr>  tonpie  are  in  all  Micir-Htaj^cs 
nceedingly  difficult  to  distiuguitih  from  cancer,  'i  hey  are  very  haid.  havB 
veU-do6ned  cdgea,  are  painfid,  antl  when  they  ulcenit*  present  an  unhealthy 
•urfaoA,  loflideof  polaiminm  in  full  dotieA  will  iiRUally  clear npthcdiK^nosis 
in  the  course  of  a  week  or  ten  days.  'Hie  heart  tlscU  ib  i^ometinies  tlie  scat 
i4  ivphiliiic  nodes.  Of  this,  M.  liicord  '  was,  I  believe,  the  first  to  piiblitli 
in  example  ;  but  luaiiy  others  \iii\i'  ln*eii  reconled  by  snbse^iuent  ubRervers. 
T%e  GUiTuivlar  SifKtrm..  —  Chronic  cnlnrgenientB  of  the  lyiii|jhntic 
_  glatida, sometimes  resulting  in  ^nppuration,arc  everynow  and  then  met  %rith 
■  u  the  8e<)ue]»  of  syphilis.  It  m  a  renuLrkable  fact  in  reference  tu  tertiary 
^Ljmhilitte  leisionH  ^nemlly,  that  they  do  not  cause  any  secondary  cnlaif'e- 
^VMtelt  of  the  atljiicent  lymphahe  ^Itrndx.  Thi!«  is  tnic  of  »ypliililic  ideera- 
'  lions  of  tho  i>kin  and  mueous  memhmnes,  of  all  the  variouB  forms  of  noilo, 
utd  of  sj'philittc  tumours  in  muBclcs :  attd  it  often  constitutes  a  very 
vaeful  means  of  difTerciitial  diagnusis  between  cancer  and  »yphilis. 

'  S*C     TmM    famplttf   drm    Malailira    Ytntn^nnn,    Ilnliclii'    X»i».       To  llil»   ili'lJiiire  llio 

fUint  WK*  a  inan  t^i  41,   «liu  IiikI  •ulT«rMl  fmu  ■  «Ljiuur»  follvw^il  hy  <Mii»titulLuu»l 
■jBftoBA  rieven  jreora  prior  la  lib  duath. 
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SYSTEAt  OF  MEDICINE 


The  Intrnutl  t'i^fm. — ^Tlie  investigiitions  of  modern  pathoIogUti  h&' 
Cully  L-otiliriuetl  tlio  conjoctiircs  of  the  older  uril^rs  on  syphilis  as  tu  t 
frc»)ii(?ncy  willi  which  tlic  vijtccm  of  the  trunlt,  «ik1  iiioto  t;~*i>e(.i«lly  t 
Uvor,  bull'or  in  c'iini>Lit.iiliu[Lal  syphilid.  In  c-uiiiiuctioii  vr'\i\\  this  nib'ys 
we  uitui  liitpooiiilly  niL^rttinii  the  very  Viiliitittlo  con triltut ions  of  Or.  Wil 
\»  U>  thu  exiicL  pi^riiiil  in  thft  conr*e  of  the  rlii«eius4t  al  which  the  vii»ci 
aro  altiwkeil.  il  is  ditHciilt  to  ohtain  any  positive  evideiicu.  What 
discover  in  the  post  niorumi  cxamiiiittitMi  is  mtmlly  thii  result  of  long 
di»easi.\  airl  il  is  c<>Tiip:intt.ivtly  itifrciinciit  lo  lirii)  il  in  u  recent  stef 
Wimt  ovidL-nei)  we  have,  however,  favours  the-  helief  that  it  ia  not  luiuU 
until  the  Inter  porioils  that  thu  visTrCra  eiitft^r  sevHvly. 

Tho  livur  ^ppu;iix  to  h*i  Iav  more  fret^uently  afTecled  thun  any  olh4 
org.Ln.      luiletri,  in  the  cxnmination   of  the  bo(tic8  of  those  who  biiT 
sulfitrii.1  sovorely  from  tertiaTy  «\"pliilis,  it  is  dccide^lly  esccptioiia.!  not  t 
Hri'l  siHu::  proitf  of  hKpdiic  niiM-'hief.     The  uio^t  coiuiuon  ctfiiditiuii  coiuijfd 
in  Ui'^<}  white  p.-it(.'he.s  of  lihroid  thickening  on  the  surface  of  the  ot^^uq 
These  pttche*  are  eviili'Titly  eicatrioirtl.     The  liver  id  knutUxl  and  imokered 
up  hy  thL'iji,  and  citutrieial  Imrtdi)  clip  fnim  the  Burfucc  into  the  fiul»iUui(.-v 
of  tho  orgjui.     Sf>mutimo«,  when  the  de^tniction  lias  Iwcn  greM,  the  whol« 
hulk  of  the  org.iu  \*  diminixhed.      In   w-wnt  diisojwe  the  iitTectcI  parts  of 
tliu  01-^:111  an;  unlurged,  and  on  fiectioii  e\ude  a  iiuiteiial  not  unlike  beu«- 
wav,  or  glutinous  and  gummy.      I  nm  not  aware  that  nl>M«.'*sea  have  ■■ 
yet  liuori  mot  with  in    the   liviM'   in  auppuned  eonneetiun  with   syphilis. 
Virchow  njeoguises  two  fontis  of  ditteaxo — a  cupitular  hepiLtitia  and  an 
interstitial    hejjiililis.      Of   tht-AC  the  capsular  inrtammation  ia  the   mot* 
ooiumuu  and  tli'O  hm  &eriou«.     It  ik  prulxiMe  that  the  two  aru  guncrall' 
aasocialml  to  a  grtsaur  or  lejw  extent.     Ascitea  occurs  every  uow  and  tl 
in  connection  with  syphilitic  di^ea^c  of  the  fiver. 

y'w/«s.— Syphilitic  wm-neelu  luui  umijilly  hecii  ehi^scd  by  anthont  aa 
seooncUry  Bymptom.  1  foel  sure,  howevt'r,  that  this  \a  not  quite  correi 
lb  i»  amongst  the  earlier  of  the  sequels,  hut  it  very  seldom  occurs  during 
the  aecondiLvy  stage.  It  ia  commonly  met  with  in  conjunction  witk 
nodoi),  and  with  deep  ulceration  of  [he  skin  nvthcr  than  with  the  mipen 
fici;d  nt»hi?8  of  the  Kecwndary  epoch.  It  wnairtta  in  the  free  efTuAion  of 
lymph  (fihrvj-phtstic  nijiterijd)  inu>  the  !:ulm[anee  of  tho  tt'stis,  or,  more 
rarely,  into  the  epidiilymia.  .  « 

The  swelling  often  uttuius  a  very  coutiideraUs  size,  and  when  it  doe> 
ao  it  preaentfl  tho  pi*on!iar  feature  of  feeling  very  light  in  tlia  hand. 
Syphilitic  (uircoi-ehi  i«  much  more  frequently  symmetrical  than  any  other 
form  of  tertiary  syphilis.  This  circmufiUnce  we  miyht  expect  from  the 
fact  that  it  occurs  much  nearer  to  the  sncondiiry  stage  thari  do  most  of 
the  othera.'     Still,  however,  it  i»  only  exceptionally  symnietrical. 


J 


*  On  t!ii»  point  Mr.  Cnrlinp  Trmin  :  "Sir  A.  Hooiwr  tlilnk*  thai  in  tha  msJoHtf  of 
tho  ilin-iiuc  iiUai^l,*  liiith  V^tK-las  Tlw  f'ijtlit  cxftTnfili-s  it'conlttl  in  lil«  work  -io  n-it,  h(iwa*«r. 
l>«.-iT  out  LliiA  rfroAi'k,  for  jn  onl]'  two  oT  Uiem  Aom  It  a|>;i«ftr  lIiaI  btith  ArjratiH  wrn  attKlieJ. 
Acconliii);  t/>  tii;r  ulnvrriitiun  tli(> iliM^a^o  la  tunrc  i»)iiiitiiiiily  taiitiiicii  L<i  a  nioglc  gland,  tb<M([h 
Il  oowwiouoil)'  AlleiU  bolli ;  «ii>t  I1ii»  hIko  a{ijiMir«  to  be  tbc  o|iiulou  of  RluorJ." 


KtrntuM  SytifjH. — Vi'e  came,  \ael\y,  to  syphilitic  nfToctions  of  the  nervous 

'  tjittmi  iuolf. 

f  liavo  pri'vioiiBly  aiiv<n-tocl  to  liia  ocraaioiml  i)ceHrrem.-o  of  wjrehral 
lynqunms  in  mnncction  nnth  syphilitic  inHiimTriittion  of  the  hones  of  llic 
ikiiL  ukI  to  tUo  fomistion  of  iiiti-u.-ci'aniul  tx^ilca  ;  luit,  quite  npurt  firfm 
fiHtMi  nt  iia  iKfviniis  csL^it,  the  hnun  itself  may  KiilVor  iliii^ctly  frcim  (ht) 
jiimiatiun  uf  tvrtiiirr  srphilitio  depoeits  in  its  ruL'nitrjiio'i,  luid  yet  innre 
Em(irutly  frum  diiHsusi!  of  its  hlood-vessclit.  Wv  may  also  iiAxe  dvpo^itfi 
J  Kkc  nAlun*  in  tho  sttlistance  of  m-rvotrrnikfl,  priKluring  special 
liirnis  of  l<KuI  paraty^iji-  'Va  thciu  isolated  di-fuisits  tho  name  »yphilitic 
Bmnrma  has  \f^:n  given,  nnii  niriiLV  ^vull  ■  autlit.-nliuilcit  casvs  aro 
<a  m-iin(  in  which  tlio  iliapitiHis  Iiiin  Ih-cii  i^onfirnicil  by  iin  anti^p^y. 
la  a  Ltr  ^rt^iitor  mini)>or  of  ovm^s  tho  diAgnosLi  hiuf  ivoeivcd  iiii  nlinottt 
■{■dly  taluiUilu  cuiifiiiiiiition  iu  the  cura  uf  tJie  diM-uso  hy  iudiilu  uf 
foumam.  Ko  frequently,  indeod,  in  tortinry  flvphilin  tho  canM  of 
pmlnu,  thid  iDV(>stigiitioiis  in  this  dii'ectiMn  ought  never  to  lie  omitted 
moMvin  which  the  n.'iltirc  uf  thd  di.'^en.'if.  i-^  in  tho  l(-;iHt  <l<>uli(fu[.  Ir 
u,  bilnil,  wifo  u»  jji)  f.irther  thnn  this,  iinil  tti  Bay  that  in  all  raac*  of 
lonijrm  without  evident  uiumj,  and  in  wliicli  syphilitic  ;iiitv(,ijd«nt-s  are 
fwn  iMi^ilih*,  ii  a  adviAiddu  to  try  tho  eff<-vt,  of  i'xlidtj  of  polJiBitinm.  1 
a&wle  chii'Hy  to  cases  of  pandym  of  the  cranial  nerves,  for  it  would 
iffear  that  inniromn  is  more  froipient  in  them  ttuin  in  the  epjiial  ncrvrti. 

fiyphiliu'r  ntTcriinns  of  tho  iicrvoiw  aystrm  may  OKKur  in  any  stage; 
Uwy  BTi-  i.ift*-ii  iinniiif;  thu  laU*  tertiiiry  phenrmieii.*). 

Olriles' Law. — Abr.iii  the  ywir  \x^7  Mr.  Al-itiliam  Collrs  of  TiuMin 
pAUihvcl  th<*  impnrtunt  oh^ervitiion  tlut  mothei-s  who  suekleii  theii  own 
(jphilitic  infanta  do  not  contract  chancre  on  their  nipplen.  If,  on  the  other 
bikd,  a  hcnlthy  wet  nurse  be  employed  to  ronr  n  tJiint«(I  child,  a  nipple 
AancTC,  to  Itc  followivl  liy  con:*tiliiliuiml  ttyphili-',  is  not  an  infirijuL-nt 
nult  Sul>st^juent  olRScr^crs  have  unuiiiutously  cuutiniied  Mr.  Culles' 
ditenimU  of  tin;  faetic.  nithoiigh,  us  nii^'ht  hii\c  heen  anliciprited,  a  few 
rtccfitUHix  have  Wen  it'corded.  I*refemn^  to  givf  weight  lo  these  exceji- 
tioas  ittther  than  to  the  great  mass  of  eoufimiatory  cviUenoe,  eumc  have 
ma  snggiMtvd  that  what  huH  been  called  Collet'  Inw  is  at  the  mcHt  of  but 
fal  forC"'.  Tliry  contend  llntl  ch;»ricre8  of  Iho  nipple  in  wet-nun^e* 
tTwr  nrv-,  anrl  those  wliieh  oecur  in  nioihei-s  not  very  infreiincnt ;  so 
duin  rivility  mi  gre;it  dilTcrenco  between  the  two  classes  cm  le  proved. 
IV)  argument  will,  h'lwever.  lie  imm*u  at  oneo  to  hi«ve  no  v;i)tdily  when 
•«  rpmondnir  that  it  is  extremely  raiw  for  n  wet-nurse  to  encounter  risk, 
»biUl  for  mothei-s  to  do  m  is  an  everyday  occurrence.  If  mothei-s  were 
ill  M  much  riik  as  wct-aursea  we  Hhouid  fcoo  cbaiicrea  of  the  nipple  very 
frei|uriitly  iinlee<].  A  siirgeuii  who  was  roKponsihle  for  ii  welniinM! 
ginDj;  her  breast  lo  a  syphilitic  child  would,  if  m  pliilis  eiinuc^l,  U-coine 
l«>Wo  to  sii  action  for  diunnj^es.  No  wellinfornu-d  niedieai  man  ever 
iJoei  permit  such  a  thing,  and  the  number  of  ciites  in  which  heahhy 
"ffitarn  «pontjinuont)]y  give  tbeir  breasts  to  infants  with  sypliililic  mouths 
nmrt  be  very  small  indeed.     Wo  nmy  then  ussumo  that  what  has  been 
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voJIm]  Colk>«'  law  liocs  uxpresa  i>  wcll-v«lablislivd  aiitl   ver)'  important 

It  follows  fmm  Colics'  taw  that  a  wamaii  pregnant  with  ft  syphiHtx 
child  (Itii'S  n^L-oivu  frum  ttie  f<i--lim  Komulhiiig  wliit-h  i'(.'iKii'r»  h(>r  immune 
to  iho  contagion  of  the  (]is»tsi;.  It  is,  howtvor,  most  ccrtjun  that  in  the 
course  of  lipr  acciuisitioti  of  this  immunity  ehe  but  mrety  vxbibiU  sny 
M*f!ll-murk(!<l  t^iicoiitlury  i^ynipliima.  It  lh  tinniiiinn  for  a  marriol  vriinuii  t(i 
liear  a  iftintcd  tliilti,  she  having  lictm,  throngh  her  whole  prcptmnfv  and 
Iwfui'i-'  it.  «(uit<!  frL*ti  fmm  uliviuits  EvniptomB.  We  liavu  pruof.  tlit-n,  that 
the  bloaJ  transfcrem^n  whicli  owurs  lM?twi?(in  fu-uiR  anil  mnlhi-r  may  pro- 
diico  imniiitiity  without  CHUsing  ati  outlircak,  an<l  this  la  a  very  important 
obiiervntitin.  Tu  what  vxlvrit  imch  mutiiere  aro  liable  in  the  future  to 
phRnnmnnu  of  llio  tertiary  c!uua  ih  ii  ijU(Mitiuii  which  it  is  vnry  iliflicult  to 
aitHwtir.  That  they  do  so  sutler,  not  irif!«c|iiently,  sMmis  to  be  well 
(t8ta.l<liflhy<l ;  ami  is  ;i  tornilKiration  of  tlio  belief  Unit  th«y  il«  really  reoeiTe 
tjifeiitiiin  (hiring  prrgimnoy. 

When  »  man  who  baa  suirtTwi  fmra  sypbilis,  but  "ho  lielievcs  him- 
ftelf  cured,  pnt<irH  into  mwritiil  nilatioiiti  with  a  healthy  woman,  the  latter 
encoiinterA  rlslc  of  two  diffcrnnt  kindi*.  It  may  happen  that  a  new  excoria- 
tion on  l;h«  penis  nmy  bfl  pro*luceil  and  that  it  may  cause  a  chancre  in  the 
woman.  In  hucIi  eiis»i  all  thu  iLHiml  ph'Oiioiuena  of  eiyphilit;  will  prol>abIy 
in  due  courKO  oiimh*.  If  this  risk  be  escaped,  it  id  not  probalili*  that 
the  woinun  will  Butt'er  in  any  way  unless  she  become  pregnant.  Then?  ia 
no  reason  to  siippoHfl  that  sypbllis  can  enter  the  system  without  a  primary 
HOre,  or  tb;it  tlin  acineii,  nr  othf^r  seeretionH  of  the  liusliand,  can  convey  it 
The  second  kind  of  risk  will  be  encountered  if  the  wife  become  prvgiiant. 
Whether  it  Iks  poswibUi  for  a  patornally  tainted  fffttis  to  pnidnce  in  its 
mother  A  severe  outbreak  of  ^ecomlury  syphilis  must  Ire  held  to  be 
doubtful.  Many  ciutes  arc  on  mconl  supposed  to  bo  examples  of  micb 
occurronco,  the  wif<;  havini;  shown  ahuiiduiit  evidences  of  bluod  infection 
during  the  early  months  of  pregnancy.  In  all  sucli,  however,  there  is  the 
fallacy  that  a  pnmary  sore  may  po&sibly  have  been  overlooked.  On  the 
other  wde  owes  are  timnmerable  in  which  a  young  wife  r>!mains  in  pvrfecl 
health,  never  manifesting  the  &Ughl<!st  indication  of  disease,  and  yet  beura 
an  infatit  destined  to  show  it.  The  bitter  is  cerlaiidy  the  rule,  and  the 
former,  if  it  ever  occurs,  is  the  e.\ci'pti*)n. 

Abrasions  on  the  penis  in  newly-married  men  who  have  bad  itypkilis  an 
not  iHieoramon,  and  not  infreiqiiently  prove  infective  to  their  wive*.  These 
seldom  but  lung  or  attract  much  attention,  and  unlves  inr|uircd  after  may 
he  tnuiily  overlooked  and  forgotten.  I  have  given  to  these  ahmsions  the 
name  of  "  the  wfter- marriage  sore,"  and  have  published  throe  examples  of 
their  occurrence  at  periods  as  pn>loiig«d  as  two  years  after  the  original 
dtaoas*.  The  abraeion  usually  wcurs  in  the  ait*  of  the  first  chancre. 
Fortunately  arich  sores  are  exceedingly  rare  in  tht»se  who  observe  the 
preciuitio[i  uf  allowing  an  interval  of  not  Icsa  than  two  yeara  to  cUpse. 

A  few  words  may  l)o  suitably  inserted  here  as  to  the  jiassibility  of  a 
mother  who  aa|uircs  syphilis  durinjj  her  pregnancy  communicating  the 
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to    her    foiiis.      The    facts  whicli    have    hccn    ivcurcled    ai-o    lu 

mind  qtiitc  roncliuiivu  \m  Lliis  jiuiiit.     At  whatever  perioi]  of 

inpiuuicy  the  disease  is  so  acf^iiim]  up  to  lh(^  Iahc  four  weeks,  it  is  nlmast 

omtAin  Uial  tho  ftPtus  will  hn  infwtwl.     ^o  far  as  facts  jet  rucurdi^J 

iwnnit  Hu  'tpinion,  tin  difTi^roncn  will  Ix'  iiIi^itvi,'!]  in  the  pheiti>inenik  ilia- 

playcil  l\v  the  child  from  tlmsc  of  thi'  ordinary  form  of  inheritod  Ki'ihliilix. 

■arrla^  In  reference  to  Syphilis. — R-fure  pi  weeding  to  di«cusHihia 

^ttwtkm  1  mail*  at  oticu  iiviir  my  roitvictiuti  tli:it  a  great  amoiuit  of  human 

JMppineM  is  frustrBted  by  th«  cxaggeraU-d  f(nra  wltioh  are  entertAiiiixl  by 

tin    prtifeasiua    aud    the    pttldic.      Not    uidy    aro    miirrtoges    needlessly 

dflferred  or  altogether  pr«voiitnl,  whirh  h;ul  they  \>t^:n  pi-niiittixl  woiihl 

km  produced  only  mutiml  gtxKl  and  Mossing,  lint,  on  tl)«  othrr  hniid, 

vluippy  and  immund  cimncctions  aii!  distinctly  multiiilied.      ^Vhcn  a 

jvaag  man  is  furUidd^'n  tn  marry  1)i<i-:)ua(i  h»  has  Imd  ^ypfiiliH,  nr  wdicn 

ki  own  feini  or  what  he  wills  hia  "  sense  of  honour  "  prevent  him,  it  does 

ml  by  any  mc-ina  follow  that  ht?  will  hsid  a  coiitiiicnt  life.     We  have  but  to 

look  at  the  subject  in  tho  aggre^to  to  see  how  iniporLnnt  aro  its  iK-nrin^'s. 

tt  Bay  ecem  hnt  a  httle  thing  in  an  imlividna!  cjtse  ;  hut  what  «e  h«ve  to 

roMmtier  ia  that  BvphiliH  in  young  men  in  and   alwayi^   will    be   very 

DNUBan,  and  that  tho  cascti  nm  really  very  nuniernn.i.     Tf  we  Kuppone  a 

iIimmiihI  young  mou  otherwise  wishful  to  itiuiTy,  and  in  eircumstances  to 

ioai  with  pnidence,  deterred  from  it  by  the  feiirof  ayphilis,  wo  mual  reflliso 

thai  iin  erpial  number  of  young  women  mu^^t  aUo  at  the  i^nio  time  low 

tbair  chance  of  marriage.     Now,  supposing  that  n  perioil  of  two  yeai-s 

bi  iiacui  passed  since  the  primary  lii.srfuw  in  the  man,  the  iimoiitit  of  rii^k 

vkich  in  run  ta  probably  iritinitesimully  small.      That  thi^ir  i-t  Mtill  M>me 

Mile  rink  no  one  »cquainte<]  with  tho  facts  would  he  pi-e[ijiird  to  deny. 

Shall  we  on  account  ol  that  little  danger  at  nnco  lengthen  the  period  to 

ibrae,  four,  or  five  years  1     I  bi^lieve  that  to  do   bo  would  ho   to  act 

ODvisply.     In  this  matter  the  profession    t^honld  take  thf   part   of  the 

Ftawitrer  and  not  of  the  alannii»l.      The  fcaT-st  of  the  public  an'  far  in 

ru-n«(  of  whjit  the  facts  wniTnnt.      Many  niarriagc-able  men,  for  whom 

barriage  woukl  have  Iteen  perfectly  sab',  yet  remain  liacheloi-s  for  year*, 

nr  perhaps  for  their  lives,  from  the  con mci outness  of  having  had  syphilis, 

Ui  similar  degree  of  scrupulosity  were  to  l>o  observed  in  ref*>rc'nce  to 

thn  risk  of  transmitting  tuhercidoeia  or  scrofula,  or  iho  neurotic  diathesis, 

or  that  of  artliriliit  or  of  cancer,  wo  xhuuld  havc^  but  ft-u-  mat'iiagt^s.      Yet 

the  pbyatcal  evils  and  suffering  priKhiccd  by  ttieee  inherilaiiec^  far  cxeocd 

thoM  vhich  re«u]t  from  syphilis.    Compared  viith  them,  inhcrit<rd  syphilis  is 

Uitk  rare  and  easily  ciimUe,  and  weru  it  not  that  a  certain  f^Cigni-n  iitlaches 

toitaaa  "foul  discaso,"  and  one  for  which  tho  parent  ia  moriiMy  rcspon- 

•>1'I^  it  would  receive  but  little  attention. 

Ia  past  years  those  who  had  sutfored  from  sypUilie  were  (dlowod  to 
mrry  aa  eocm  a«  all  symptoms  had  disappeared,  and  often  within  a  very 
f«w  months  of  the  priniar>'  diftease.  Inasmuch  as  there  is  no  reason  to 
Uiere  that  infantile  syphilis  was  much  nion;  comciutu  then  than  now.  we 
9Kf  believe  that  in  many  itiatanccs  a  period  of  six  months  is  quite  ndcqiiHto 
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to  free  a  man  from  the  risk  of  be^Uing  a  B)'phililtc  chilJ.  We  know  that:. 
in  a  largi)  jimitnrtinii  of  rasea  the  pfitieiit  hiiunclf  becomes  pemumently'; 
free  from  niiiuife^titions  within  thai  period  ;  and  this  fact  may  help  tu  ta 
the  heUof  lUtil  the  vims  iUk's  rcjilly  pcriith  from  the  blood  so  lu  lo  taaka 
transmission  inipr»AsiWle.  It  nmsi  bo  nHniittwl,  howevi-r,  thiU  in  vwjf 
maiiy  others  it  Hiigera  much  longer-  Tbo  mle  ^vhich  now  |in.'x'iul8  widely 
of  forbiiJding  miuriage  for  two  full  years  from  tho  date  of  the  primary 
«or«  18  proltahly  a  »a.f«  on*).  It  may  possibly  be  r«]«x»Nl  oocAHOnAlly 
utidor  exceptional  conditions  when  the  symptoms  tuive  cliiiupjieared  very 
early  ivn:!  very  complrt^Iy  ;  and  there  may  Iw  others  in  whieb  the  converse 
hiW  been  the  casp,  in  which  »  yet  longer  jjerioil  fclnjuld  !■<.•  ccquirtil. 
It  would,  however,  lie  a  pity  to  inaltn  the  genenil  rule  insii^t  on  more. 
It  is  fooli.sh  to  concentrate  oiir  attention  on  a  few  exceptional  cases  and 
lu  forjtot  the  le»»fm»  tAUght  by  the  vmi  majority.  If  the  patient  during! 
almost  the  whole  period  hitve  been  ellicientty  treated  with  merciiryf  tlM 
ab»onL'u  of  rUV  may  )>o  asserted  with  the  greater  contidencv  ;  but  vc  musk 
alwuyi!  rL'uiember  tliit  time'  ;is  well  us  luereury  cures  syphilis. 

Thu  rule  for  the  womnn  in  this  matter  is  proluibly  tbo  snmo  as  Uiat 
for  the  iiuiii  ;  but  it:  t«  [lerhx^is  truo  thul  tliu  risk  of  tntnsmitting 
aypliilia  to  ulf^prcng  lo^ta  longer  in  women  than  in  moii,— that  in  in  tJ» 
germ  tlmn  in  the  sperm, 

Treatment, — liL'spectin^  Iho   trcittinont    of   «yphili«   u    few   gene. 
prinvipli^is  may  easily  be  advamctl. 

In  the  Hrst  place,  it  is  ijuiie  ciTUin  that  all  it«  early  phenomena  hiivi 
a  d^.'^Knite  tvndetiey  to  6ponl<uiuuu«  disitppeuninee.  It  is  upon  this  well 
iMrablifihed  fiict  that  the  tion-mereumliiitji  tmihi  thoir  hopes.  The  ebancre, 
however  large  and  however  harfl,  will  in  time  melt  away ;  the  hardened 
gliinils  nnij  the  eltin  crnptiuti  will  also  itlsitppear.  In  a  majority  uf  isiaea 
thp^n  primary  and  secondary  phenomena  will  not  ufisume  any  great 
severity,  and  the  p.»licnt  will  never  Un  serimisly  ill.  It  is  jM^rhapK,  in 
not  mom  than  half  or  even  in  a  luiimrity  of  caHiui  that  tluidiBvase  assumw 
scriou!*  features.  In  those  in  whieh  it  does  ao,  the  degree  of  severity  will 
varj'  within  very  wide  limits,  and  in  a  certiin  proportion  the  severity  of  th4 
fever,  eniption,  and  ulher  tiymptonis,  may  be  such  hr  to  endiin^er  life.  la 
some  also  we  know  that  the  Rfcnndary  stage  will  never  di.s;ippear,  but 
will  ptLta  on  inUf  conditions  characteristic  of  the  later  one. 

A  second  general  prnjxiiiition  in,  that  over  all  the  early  mnnifestations 
the  mineral  mercury,  in  whatever  form  it  may  be  intpofhiccil  into  the 
system,  excrciseH  a  speciHc  influence.  It  causes  the  induration  of  a  chancre 
to  disappear  and  thw  Roro  to  heal,  it  makes  the  eruption  vanish,  it  brings 
down  the  febrile  temperature  if  such  have  been  present.  The  detaila 
of  ita  influence  will  vary  with  the  mofles  of  its  ndmiriiKtration  and  tho 
idcoByncniaiea  of  the  patient,  hut  about  these  main  facts  there  can  be 
neither  doubt  nor  dispute. 

Our  third  pro[>08ition  is  that  over  the  tertiary  manifestotioss  of' 
syphilis — the  gumma — whether  of  skin,  cellular  tiaaiic,  coats  of  artery, 
corobral  moiiiuges,  or  periosteum,  the  iodide  of  potassium  exercises  almoal 
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defiuilo  sn  influence  as  dues  mvrcun-  uver  thu  i<:ir]ii?r  ones.  UitidRr  itA 
inlluoace  Lirgo  gummas  will  <liBap|M!itr,  porinstail  pniiiH  will  cease,  ami 
alccn  vriU  heal 

Whether  aiiy  other  <!niga.  mim-ral  or  vtig«laM4'.  pvcrciso  any  Bpnnfir 

inflnttncoovu' syphilitic  ]>rrieeiv4r:;it  is  tis  yt  mit  provfrn.     k  iumv  hu  hM  :i9 

[y  likt'Iy  that  mercury  and  tbe  iodides  am  the  only  remodieii  wbicli 

mu-b  [Kivrors ;  lint  iilihough   much  huH  Ihkui  from  time  to  time 

,  nolbiag  be^otid  what  has  hccn    just  stAtaA   han  received  tbc 

tur  ot  profossiotiiil  experience. 

Ill  tho  (liscuaaiun  of  di'tails  it  may  Iw  convenient  to  take  the  Inst  of 

nor  atAti;moiiU  tirat.      All  Hroa^^rend  that  in  tht>  tortiAry  stAges  the  irxtide 

«(  poUsaium  miut  ho  n^o'L     Sjnco  its  intrnductJnn,  imieed,  the  terrors  of 

ihintBge  hare  to  a  very  Inr^ooxtnnt  vanit^hiMl.     Th<>  iodide  nhontd  ho  given 

ndoAM  txuled  to  the  idii>«yiicnuiy  of  tho  {natit^nt  and  the  resixLaiicn  of  the 

■olaily.    There  is  no  remedy  in  which  {ilinsyncrii.ay  counts  for  so  much  and 

ii  which  doao  may  vary  within  Aiich  wide  limits.     It  is  welt  to  hegin  with 

■mU  doM*.  invariably  to  combine  ammonia  with  it,  and  to  increase  the  doso 

onlr  if  niqitire4l.     SomtaimeH  minute  flaic^^,  of  a  gniin  or  even  ft  thin!  of  a 

){liia.  will   cxerctAfl  oa  definite  a  cnnitivA  inHiience  an  thirty   time<4   the 

qtutity  may  do  in  another  jiatieiit     It  is.  Jis  a  njle,  not  well  to  give  il  long 

•rauuniiiiiily,  hut  lo  omit  it  for  a  hw  davii  at  a  time,  and  to  begin  anew 

with  A  smidter  doAe.     In  canen  of  idifrttyncrasy.  in  which  it  e-Jtertise*  an 

mjioiona  influence,  and  brings  out  eniptions  or  caiLse?  oedema  of  mucous 

•dnhnmca,  all  thjit  is  needed  is  to  reduce  the  dose  Buffir.jently.    In  nmny 

oia  tha  threo  iodiiW,  of   potaMtiuni,  sodium,  and   aiiirtioiiiiiiri,  niav  suit 

iMy  ho  oomhined.     U'bether  these  salts  lie  given  together  or  not,  in  no 

am  ntui  tho  aihlition  of  ammonia  he  forgnttcn  :    it  is    reputed,  and 

with  reason,  to  double  the  clTect  of  the  dotii*.     Iodide  of  potiissium  lias 

dr  many  persons  heavy  drawbacks.     At  tho  same  time  thiit  it  cures  the 

irphtlitic  lo?tinn  it  often  rlrpivjwes  the  gr-neml  lone,  lowers  the  KpiritH, 

mil  entirely  incapacitates  the  |iatieiit  for  thu  enjoyment  uf  life.      IntliK- 

cnminately  u^<jd,  as  it  ii  by  many  at  the  present  time,  it  is  productive  of 

awich  HTretchctlmws,  which  might,  by  a  little  earc,  be  avuirk'il, 

Tbs  use  of  mereury  in  syphilid  has  )ic«n  the  subject  of  almost  cndlcHH 
ddale  and  diRcrencc  of  opinion.  It  may  bo  given  in  very  varioiin 
Mlhoda  and  in  voj-y  different  doses.  In  order  to  avoid  pmlixily,  I 
*ill  Wgin  by  di'^ribin*;  in  a  little  iluuiil  the  plnn  which  I  think  by 
tu  the  best ;  namely,  that  of  the  continiioin  use  of  small  doses  over  long 
periods.  By  it,  if  bi^un  early  enough — that  is.  bt-fore  thu  appeanutco 
«(  secondary  syniptoca^ — the  cvnliition  uf  the  diaea*ie  may  be  wholly 
•witixl,  and  not  a  sinj^le  symptom  beyond  those  of  the  primary  sta^ 
<i^  be  allowed  to  appear.  It  is  dilllcult  t^i  c<»iL<.'eivi>  luiy  better  result 
tbuthia.  Tho  preiaratlon  whieh  is  the  most  easily  nuinaged  i*  the  gray 
pow<W  (hvdi'Br^jTnm  cum  cretal,  and  there  are  ohviiiut  advani-ipes  in 
"•ping  OS  mucli  a«  [MiBsiblo  to  one  fnmj.  The  dosL'  Bboiild  bo  one  grain 
■mJr,  given  in  pill  in  combination  with  opium,  ami  repeated  as  frequently 
uUw  pationt  can  bear  it.      It  h  most  imporUitit  to  iM-'gin  with  sufficient 


njiiiim,  BO  as  Ln  bu  secure  ugainst  Hmirhwa  at  the  onset.  A  fifth  or 
cv<'ii  Ik  foiirlli  iif  ;i  gniiii  in  uju;h  |jitl  h  not  Uiii  iiiuch.  Shoulil  Jt  cuitM 
liuailiicW,  (Irowsirn-ss,  or  tonstipatjon  it  can  easily  be  re*liic«J.  TIip  two 
runipliejilioiiii  to  Ik;  Hvnideil  nrv  wilivation  und  i]iarrliiHa.  The  |>rfil>|pni 
is  tf)  intrncliico  as  much  mrrairy  an  powiiWo  withont  tho  o«wiinvn«  of 
eith^ir  of  thpHt'.  The  diaiThn?^  in  to  be  prevented  l>y  opium  and  nitention 
to  tl'ivX,  thtt  Kiliviition  by  frorjuflnt  clefining  of  thw  t^i'th  anil  the  iisp  of 
an  ahim  mouth-wnsh,  Thn  pill  BuggcstMl  shoiilrl  Iw  given  four,  five,  six, 
or  Bi'veri  tiiiu's  a  day  without  rcfpini  to  meal  times.  On  no  account 
ahoiihl  Lho  |)alif>nt  lio  allowerl  rfi  tiikf  two  T/igi-lher;  bydi%*iding  thodoBe* 
inconveniencea  arc  ai'oidcd,  and  the  dosirvd  pfl'wt  prorlutixl  »-ilh  much 
grrater  certainty.  All  soups,  green  vegetalilcs,  fruit,  and  malt  Kquor 
shnnld  bo  strictly  forliidden.  The  patient  should  be  advi.«ed  not  lo 
■mnki>,  anfl  cihonUI  !■(■  toM  that  he  will  liave  to  carry  out  th«  treatment 
for  six,  nine,  or  twelve  months  without  any  iiitcrnii?sion.  In  very  few 
taaea  will  it  bo  found  desirable  to  make  lliednsf  of  mercnry  larger. 

An  experionco  of  many  hundred  cases  treated  according  to  tbo  alwve 
plan  jUHtitie^  the  i^tatenicrit  that  if  it  bo  faithfully  carried  out  syphilis 
may  be  wholly  BU|>pres«;d,  and  the  jiaticnt  ni.ty  never  know  Anything 
about  his  malady  Ipeynnd  Us  \ynm\ry  symptom^.  In  many  coses  ho  may 
ronie  to  doubt  the  iliagmwis  on  account  of  the  complctenesw  of  his  cure. 

Some  very  curintis  fiii-i«  kite  bet^i  observed  in  fxmneetion  with  ihia 
continuous  treatment  with  the  nbjett  of  suppression.  If  at  the  end  of 
four  or  five  month!^,  during  which  the  suppression  has  been  complete,  the 
men'^ury  be  left  off,  thern  will  uitiially  appear  at  the  end  of  a  moutli  or 
six  weeks  a  very  definite  soeondary  and  symmetrical  eruption.  It  will, 
howpver,  bti  a  very  slight  and  milfl  one,  and  will  di»npi>car  very  quickly 
when  the  reiiie^ly  is  resumed.  Of  the  secondary  symptoms.  ROres  on  tlrtt 
tonsils  are  those  most  difRcult  to  prevent :  and  many  patient.3  who  wholly 
MCape  eniptions  yet  alunv  a  slight  form  of  the  characteristic  sore  throAt. 
This  may  be  because  the  throat  usually  sulFora  very  early ;  or  it  may  Iw 
that  mercury  is  occasionally  the  caiiae  of  congestion  of  ihc  pharynx. 
Durinjj  tho  couT-Sift  of  trfatmenl  BUggestefl  the  jjatient  need  take  no 
special  pnieuutions.  Ho  may  live  na  usual  and  follow  his  avocations. 
He  should  not  however,  use  tonics,  either  as  dnigs  or  in  the  form 
of  8e»*balhirig,  tmr  out-of-door  ejcercise*.  Thw  more  (.'lonfely  h«  ke«ps  his 
houso  and  the  longer  tho  time  that  he  spends  iiL  lied  the  less  will  lie  thr 
qiuntity  of  mercury  required.  Ptyalism,  if  it  oociu-,  must  he  rtgamled 
as  an  accident,  and  not  in  the  lejiat  a«  proof  that  enough  meix-ury  ha»  h«n 
given.  It  mast  he  remedied  as  prnnijitly  as  possible,  kept  at  bay  by 
constant  cleansing  of  the  month  and  teeth,  am!  tho  mercury  continued. 

During  thu  treatment  ihe  piitient  will  lose  fal  but  not  He«h.  Ho  will 
retJiin  his  strength,  but  may  fail  a  little  in  weight.  At  the  end  of  it  he 
will  pmliably  d^'claro  himself  in  better  liealth  than  ever  before  in  hia  life, 

Under  rertain  cin;umstances,  hut  not  often,  it  may  be  well  to  combine 
iixlide  of  potassium  with  mercurial  treatment  in  the  secondary  strtgo  of 
syphilift.     Thin,  will  bu  the  catto  if  the  bone  {mjus  are  severe  or  if  tb« 
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inucntu  mnmbnincs  suffer  scvorcly,  Providwl,  however,  that  the  morcury 
iuirv  been  begun  early  enough,  such  eyroptcms  wiU  selijoni  occur. 

It  bus  soemiid  b«st  to  stuto  the  unlituiry  rttsulL  iif  th«  HUpprossive 
;cnl  by  mercury  Iwiforp  consiilfirin^  whether  morcury  nu}4ht  cir 
I  nut  tu  )>e  used.  If  the  statemeittH  just  made  ara  vk-U  fou[H)«<l 
then  can  hardly  be  a  (loiilit  Hlxiiit  it,  f.iwv.  the  ailvocaleB  of  abntiiHim-t! 
from  specifics  cannot  but  lulmit  that,  although  many  patienta  do  woll, 
many  othfrs  suffer  very  severely.  The  sanie  remark  applies  also  to 
other  mtithcxlA  of  iiRing  nien:iiry,  tnr  of  none  iv.n  it  hv  allo^il  that  less 
mmble,  or  loss  expense,  or  leas  risk  of  loss  of  Iw-alth  to  the  patient  ia 
involved.  Better  remtlts  could  not  possibly  ("e  ubtaini^d.  WhiUt,  ihere- 
furu,  it  is  to  liDadmittiid  that  ihu  inunction  in<alu>il,  tluit  by  i^ulicutjuteous 
injucttons,  ami  that  by  tho  Viipour  J>ath,  art^  all  of  them  exceedingly  luwful, 
it  is  yet  ciilticutt  to  tind  »dv»ntaget)  in  any  of  Lhi-iii  over  that  recommended. 
The  Mtiraution  of  the  reaulu  of  treatment  in  syptiiliB  haa  two  aspects :  first, 
the  prevention  of  inconvenience  and  loss  of  heiilth  during  tliB  neicondary 
mage  ;  and,  K-cowlly,  the  prevention  of  seLfueU  and  of  tertiary  syn^ptiinis. 
Tliat  in  regard  to  the  former  mrreurial  trearnienl  is  trinmiihant  there  can 
he  no  roationablu  doubt.  It  in,  hi>we\er,  a  very  dill'erent  thing  and  nnu^h 
morts  ditlieult  of  arconi|>li»bment  to  prove  that  it  is  influential  iii  avoid- 
ing the  tatt«>r.  To  liii  this  it  Ik  nctHlfiil  tu  colki-t  intlitr»n!ntly  the  case- 
hiatorio«  of  many  patienta  extemling  over  the  whole  life  siil^equent  to 
tfa«  attack.  NN'bil«t^  however,  it  may  be  admitted  that  no  jjlaii  of  treat- 
nent,  however  ancwMful  at  iho  tiiiu'i  can  be  lieM  lu  ficcure  the  ]utlient 
a^inst  subseipient  risk,  them  iin  much  to  liC  >i»Hl  in  fiivour  of  the  l>elief 
tlut  it  h  a  tlcvidnl  gain  to  i>uppri.'88,  or,  if  too  late  for  suppression, 
quickly  to  cure  the  secondary  stage.  Many  facta  farojir  the  belief  that 
gummaM  nNually  apputir  in  the  i>ilc«  of  former  kypbiliLic  leaion»,  ami  if 
80^  it  must  be  a  gain  to  prevent  the  development  of  the  tatter  altogether. 
Further,  nothing  is  more  certain  than  that  lho,w  who  suffer  severely  in 
the  wcondary  perio«l  oft^ti  do  mi  alxo  in  the  lal^-r  ones,  All  the  caeeK  of 
•(Hslled  "  malignant  eyphilis"  are  instances  of  h  severe  uecojidar}'  ritago 
nnporfeetly  combated.     Under  the  suppression  plan  none  such  ever  occur*. 

OlagTiosls  of  Acquired  Syphilis.  —  Tho  recognition  of  eyphiLitic 
symptoms  in  the  stJ-t/tulnrti  Mtuif  is  not  usunlly  di^cidt.  The  copfoits- 
neM  of  the  rash,  its  ayriiinetry,  the  copper-  tint,  the  frot]uent 
coincidence  of  different  types  of  skin  eruption  in  the  same  cjiw^ 
the  presence  of  febrile  distuthinee,  the  absence  of  cutaneous  irritation 
and  the  coexistenc*  of  i*vinvs  in  the  tonsiU  —  and  fre<|Uenily  on  tlie 
mucous  membrane  of  the  cheeks  idsu — arc  all  features  which  help  to 
make  the  diagnods  ea.sy  and  certjiitL  To  these  wo  may  add  that 
the  ayphilitic  exMnthem  iiKUally  up|)eHni  (irxt  on  ibo  alxlomun,  cheBt, 
aiKl  fronta  of  tho  arms,  tlut  it  very  ccmninmly  affectu  tho  face,  anil 
that  it  avr)id.7i  the  backs  of  tho  clltows  and  the  fronts  of  tho  knees, 
localittca  which  are  almo^tt  always  attacked  in  luiscj*  of  common  psoriasiik 
Although  s^vphilicio  ru'^hes  vitry  very  much  in  outward  cbanu'^tens  yet 
in  the  features  just  mentioned  they  have  alwuys  a  basis  uf  close  similarity. 
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When  mistnkcs  occur  tlicy  arc  iwually  those  of  insufficient  attention. 
The  (mtioiib  is  allowed  to  show  only  n  Hiniill  part  of  \\\^  surfAcc,  inst«iul 
uf  buiii>;  tuudo  to  gtriji,  or  at  any  rulo  to  expuso  tti«  whole  of  liis  butt. 
If  lh(i  latler  coui-ao  be  adopted,  iho  symuictry  uf  iho  rash  and  ita  oUier 
imciiliiir  foatni-ty(  will  almost  always  anvst  the  atU-iittuii  of  the  oljw'nvr. 
Amniigbi  luiiiur  putut^  which  uct-uAi<jiially  iis«iM  luuy  l)C  uicutioticU  the 
gyrato  or  ringed  form  of  the  patches;  and  in  some  cases  of  syphilitic 
p»orifui4  the  conip<initivc  abxotice  of  dc-#[ii»maliiuii. 

The  cadC8  which  cause  imiet  ditiicuky  am  those  in  which  syphiliB 
OLCim  in  a  patient  who  is  already  the  subject  of  some  other  iikin  di^eajte. 
In  boapital  practice  it  is  very  cuinmoii  iw  see  seahie*  and  a  syphilitic  nwh 
eoexiBtin^  and  in  umwt  snci)  it  is  iiifiiiL  dilhcult  to  prououiice  vriiti 
certainty  ns  to  the  nature  of  the  cniption.  Rxamination  of  the  inouih 
mid  thpjul  and  of  the  gL-nitals  will  uflcn  remove  duuht ;  but,  if  nut,  a  f«w 
sulphur  hA\X\A  will  iiciiially  prote  a  Hiiccesidul  lueaiiK  of  dia^iu«is. 

Next  tu  tW  uf  the  fxantlirni  it*t-lf  coniea  the  dia^nusis  of  the  rehjiK* 
9J  ffuplum,  whifh  itflfu  ivfcur  iHitwuen  thii  hut'ondary  and  iho  terliarv 
epochs.  In  thL-ne  there  is  nirivly  any  L-npioiw  outhn-alc.  imuidly  only  a  few 
iKuluttxl  jjatf^'lies.  The«e  aii;  iuimL  conimoiily  met  with  in  the  [wlmx  nf 
the  liandti  or  soles  of  the  feef,  or  on  the  front  aspecu  of  the  foreurins  or 
Ic^,  They  are  almost  dry  and  attt^tidcd  with  pceliiij;  of  the  epf. 
dermis.  Very  frequently  there  are  small  »oit«  in  the  niuuth  or  on  the 
tongue  ;  at  the  aitnie  time  »  fomi  of  acm%  chiefly  airwltnj;  the  forehrait, 
and  leaving  liltlo  pit«  or  wars,  ia  verj"  often  s*?en  in  thia  stage.  If  iritie 
ndheeiuns  lie  present,  or  if  tliure  be  pits  in  the  eskin  t>f  the  fac«  and 
trunk,  left  hy  a  formor  nuth,  the  suspicion  ia  mnch  strengthem^d. 

Lastly,  we  ruusl  oonsider  the  reoojjnition  of  th«  various  disease* 
which  comu  into  thu  eat«!giiry  i>f  t'-rtuinj  sfnujitoms.  When  tht'sti  oevurj 
il  i«  nftcn  many  years  Binc«  the  pjjticnt  has  suffered  from  any 
other,  and  it  is  ijiiite  pi)S»iMe  that  he  may  appear  to  be  in  excellent 
hciilth.  A  few  of  the  trrtiary  etyniploniH  liavc  Ihhih  so  long  recognised  in 
relation  to  their  trua  cause,  and  are  so  rarely  mot  with  in  connection  ^ 
with  any  other,  that  in  theRiHelves  they  almost  constitute  their  own  fl 
diagnosis,  and  often  also  help  iih  lo  that  uf  more  obttcuro  lesions.  Peri- 
ostenl  Kwcllinfjs  nr  no«les  are  the  cliii^f  of  these.  To  spi-ak  generally 
[■oBiiecting  otlicr  foriRR,  we  may  Niy  that  the  iiiagnosia  must  be  founded 
in  ]uirt  upon  the  [wtimt's  previous  history,  in  ]iart  ti|Hm  any  ftill  existing 
rcmniintit  of  former  dincaj*e — such,  fnr  instance,  a»  iritic  twlheaiona — and 
in  part  ti|»on  the  pcculiiiritiea  of  the  disease  itself.  As  regards  the 
patients  all1-^^cedeuta,  1  may  just  remark,  by  way  of  caution,  that  we 
must  rjot  hastily  assume  that  he  is  syphilitic  because  he  tells  us  that  he 
has  hiui  the  venere^jil  dtt^eaKe.  A  soft  chancre  with  ita  Biipptiniting  Imlm, 
nr  oven  an  attack  of  gonorrho-a,  although  both  of  them  quite  innocent  as 
iiegTirds  conslitutirjnal  inf(^ction,  ofu'n  leave  more  vivid  imprefisions  on 
the  patient's  mind  than  do  an  imlurated  soni  ami  ita  exanthirtn.  Those 
who  are  most  ready  to  suspect  in  themselves  a  venereal  cause,  are  often 
ihuHu  who  have  never  Imd  true  syphilis  at  all.      Lf,  however,  there  is  a 
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Uestr  history  uf  a  cluuicrr,  folluwcil  W  sccundiin'  Ta^h,  eoro  thitxit,  and  so 
fiirtii,  than  vrc  have  obtainotl  a  fact  which,  'n-hatcver  niny  Ik>  the  pr«8Ciitail> 
mftnt,  nuy  be  aafely  penniltod  to  mwlify  our  trv»tiiieiit.  The  majority 
uf  tvntary  leskiiis  aro  by  cutivontiuiuil  usage  rr^inicii  rnther  as  surgical 
than  medicml,  and  it  would  bo  nut  of  pl/ic?  here  tn  5p<-nk  in  detitil  of  the 
ilisgnosis  of  ulcem.  gunimous  tTinionrs,  ami  so  on.  1  may  briefly  remark 
tlwl  the  serpipiious  form  of  iih'cmlion,  ta-ulitif;  in  the  rcntre  tirid  spiTiuiing 
At  tbii  marjp'n,  is  a  feature  nlmirn  to  he.  rcgonlcxl  triih  Rii^picion ;  und 
I  may  rrpesi  that  tumoiira  in  muiK-le,  whieli  will  wholly  nieU  away  under 
the  infiiiencs  of  the  imliih%  aro  iHtmeliiurti  iia  ban)  and  hh  fh'fine^l  as  any 
Tariety  of  cancer,  and  have  oflcii  led  to  ncodlrss  ctpcratiniiB. 

In  cnecfi  of  disease  of  tb«  iierrouB  system  in  which  syjihilis  is  miH|iected, 
an  examination  of  the:  italicnt's  eyes,  thnuiL,  tongui',  ami  tibiaH  ehotild 
tiet-er  l«  omitted.  The  existoiice  of  iritic  adhcKionii,  of  BCJira  of  the 
nft  palate,  or  of  perioitteal  nadoit,  will  often  decide  tho  fineetton.  Th« 
oeeurroncA  of  noottirnal  exac-f-rKttionA  of  pain  nhn  is  nlwayfl  jnifipicioiis. 
If  tiM  dlKaso  implicate  only  vne  nerve-trunk,  especially  if  only  one 
cnuiUl  nen-H  I>e  involvwi,  the  BiiBpicion  of  syphilis  heconitiH  verj*  slriing. 
PmlMliIy  a  full  linll  of  the  casen  of  f^trHlyniR  of  tho  third,  fourth,  tifth,  and 
cutth  nerves,  when  such  paralysis  atloets  only  one  nerve,  are  due  to 
■fphilis,  and  are  cnmhlo  \>y  specific  trt<almr>nt.  In  tliese  i-aitcs  the 
'  riitniifi  is  honlly  ever  Kymnietricid,  and  tho  pai'alytiis  is  usunlly  complete 
Tho  seventh  nerve  is  occai«ionnlIy  attacked,  but  not  so  fre<]TiL'ntly  a» 
the  others.  The  nerves  of  special  sense  are  not.  so  frc<)ucntly 
jffnctrti  in  atKpiired  sypbilis  .'w  they  aw  jti  ihi'  itdieriled  forni.  Xnver- 
ihrlew,  cases  do  occasionally  occur  in  which  itnmui'osi8  or  coniplcto  deaf- 
ness is  met  u-il-b  in  tbn  Htdijecta  of  syphilitic  taint,  and  iritbont  other 
Msignable  cniiso.  In  these  Ihc  lo&s  of  function  is  iisujilly  symmetrical, 
■nd  proliably  depends  upon  disease  uf  ihc  cer>.>bral  centre  ntther  than 
un  neummn  «if  the  ner\'e-l.rnrikrt.  I  am  not.  awaro  of  any  cases  in  which 
{nrulysi^  of  the  branches  of  the  ciyhib  pair  have  been  tnieed  to  syphilis, 
hot  no  doubt  such  oceiu"  and  nii^ht  be  reeognis&d  by  duo  search. 
Paralysis  of  single  ner^-e-trunkit  of  any  of  the  spinal  plcxuse>i — more 
Bspedalty  of  thoso  of  tho  brachial  plexn«  — aro  now  and  then  en- 
countered. 

The  diagnosis  of  Inherited  syphilis  rests  on  somewhat  difleronl  data. 
Indoed.  tho  M-holu  cour^ti  of  the  rtiueaDC,  as  thug  trun^Miittttl,  presents 
•oma  remArkable  features  of  ditVereticc  which  I  have  endeavoured  to 
bring  into  clear  contrast  in  the  appvndud  tabular  [lai-ullel.  (See  p.  'JJ*3.) 
Kom»  lucul  loKiotis,  not  i[div(|iu'nt  in  Ihnsu  who  have  inherited  the  taint, 
never  occur  at  all  in  thosu  who  !i.ive  HCi)uired  it,  as  for  instance  intei-stitial 
keratitis.  Others  present  Lmportji.nt  mmltfieatioiis  of  character  ;  thus, 
when  periosteal  nodes  occur  in  chiWren,  they  are  much  more  extensive 
than  they  tiaually  are  in  tirliilt^.  Speiikiiij;  jjcnL- rally,  the  so-called 
"tertiary"  symptoraa  of  ijihcrilcd  syjihiiis,  however  long  the  interval 
of  Ifllency  may  liavo  been,  urc  for  the  nuwt  ijart  symmetrical.  \Vc  have 
seen  that  those  of  acquired  sypbiliii  are  but  rarely  so. 


Th<!  early  slagoa  otisen-ed  in  the  course  of  inherited  disauw  are  vetj 
KJmilnr  to  tlin»(i  of  tlit;  acquired  form. 

In  the  iiifnntite  poi-iod  we  recognise  gypliilie  by  the  peculiarity  of 
ci'.Ptain  fiinglo  HViii|»lornH  ;  or,  more  frequently,  and  vrith  grwiUir  certainly, 
hy  the  pt'^iiliar  grouping  of  gevenil  <liir«rciiL  symptoms.  First  in 
importance  is  tho  r»sh  on  Iho  skiu.  Tbe  rashes,  as  in  itcqiiired  s^-philis, 
may  vary  much  in  their  cliamcter,  Imt  the  commonest  are  llio  orytbe- 
miitnnn  or  pnpnlar.  If  it  bo  flrythemii  the  redness  wiU  show  itself 
in  altniptly  niJU-ginod  patches,  and  will  be  characterisDd  further  by 
ita  pi'ctdinr  rofl  tn-  coppflry  tint,  cnmpiired  by  aomo  authf^ra  to  that  of 
the  loan  of  h.-ini.  Soinetiniea  we  st^e  instjirH-es  of  dry,  scily  niahes  lit 
infants,  but  thcHo  nro  rare.  ruHtular,  vesicular  and  bullous  rashM  are 
alwi  nrrt  infrf(|ut'ntly  witneaaed.  Cnndylomaii  at  the  anal  orifiw  are 
common,  though  le-<i«  frequent  during  the  lirHt  few  mnnthii  thai)  at  laUr 
period)^  At  the  same  time  as  the  rash,  the  little  [ntient  almnst  alwaya 
displays  the  oha-rjicterrstic  symp'om  known  us  "snuRlps,"  and  there  is 
U9u:illy  in  Ham  mat  ion  of  the  mucous  meiubruno  of  tho  mouth  and  sores  at 
ita  angle*.  Iritis  occurs  in  a  few  cases,  has  simihir  tendencies  lo  those 
seen  in  tlio  aivjuired  fonn,  and  is  ef|Urtlly  under  the  infliiencfl  of  i>pceifir 
treatment.  U  occurs  aleo  at  the  same  stage,  always  amongst  iho  secoiidaty 
BymptoniR.  Inflammation  of  tho  deep-seated  structures  of  tho  eye — of 
the  vftryoua,  n-tina,  choroid — aro  as  frequent  as  they  are  in  the  »rlidt,  jukI 
present  the  s^imc  characters.  In  some  cases  there  is  a  slight  form  of 
dilTiiae  periostitis  of  the  aknil-bones,  and  more  rarely  inflamnwition  may 
occur  at  the  junction  of  the  e])i|iliyi>ia  and  shaft  in  many  long  Iwnes. 

During  iho  stage  of  outbreak  of  the  cxaiithem,  which  lasts,  on  the 
avomgn,  from  the  fourth  week  to  tho  sixth  month,  the  child  becomes  fret^ 
ful,  pale,  and  emaciated ;  growth  is  for  a  time  arrested,  and  bis  shrivellod 
face  resemlik'^  that  of  an  olfl  man.  Emaciation  is  certjiinly  tlie  nde,  btit 
it  h.is  ]iwny  ninrkc'd  fxr-qiLiunn,  and  we  often  see  syphilitic  infants  who 
are  fat  and  plurti|>  and  lc«>k  rcmarkalily  well. 

At  or  ahinit  the;  ngo  of  one  year,  if  the  child  have  survived,  it  is  usual 
for  the  seconjary  symptoms  wholly  to  disappear.  A  period  of  latency 
now  ensucjt,  during  which  the  ihlld  oflcu  enjoys  very  gotjd  health. 
SometiraM  reUpiiea  occur,  and  siU-h  suhjecls  are  especially  liable  to  be 
affected  by  coniylonw.  These  rolapscs  scarcely  ever  involve  a  rctuni 
of  cuUiieoun  msh.  I  lliink  that  all  ol>sener8  will  hear  me  out  in  the 
statement  that  thi^  char.icterisiic  rashes  so  oft-cn  seen  in  syphilitic  infants 
are  never  witnessL-d  at  later  periods  of  life.  The  tertiary  epoch  may 
begin  at  any  pcritKl  after  tht!  fifth  year,  but  it  is  commonly  delayed  till 
at  or  near  the  period  of  puberty. 

At  or  after  tho  age  of  jinhurly  the  recognition  of  the  subject  of  inherilwl 
syphilis  may  somctimi-s  bo  tnado  with  great  coi*taJnty  ;  at  other  times  it  is 
Hurroinrh-'l  by  diHiculties.  Our  most  valuable  aids  are  the  evidences  of 
past  diseaBc.  inort!  especially  of  the  infiam,mation8  which  may  have 
occurrwl  in  infancy.  A  sunken  bridge  of  the  nose  caused  by  the  long- 
continued  swelling  of  tho  nasul  mucuuM  mcmbnine  when  the  l>ones  were 


•oftt  a  skin  marked  hy  little  pit«  nnd  linear  scam  cspncinlly  neur  the 

Ugloe    of    xhc    mutith,  tbo    rulk-s   of   an   ulconiLin^;   enipuon,  and   pro- 

nboriuit    fmiita)    ^minoncns    consequent  upon    infantile    poriattittis   are 

igsit  th«    pfiint3  which    gu    tfi    m«kp  up  what  we  recngjiise   as    an 

lilo  sv|ibilitii;  phrjiiogiinmy.     AiIiIihI  to  tlunn  wM  Unw  wry  yahvMe 

ftid  furninhed  by  tbo  stiapo  of  tlin  incisor  tc«tb.      In  thcRn  ptLtirnCi)  it  ia 

vcrv  common    to  find    all    the  incisur    U:«th    dwarfLxl    and    tn;il formed. 

SomctimoA  the  caninca  aro  afTecteil  aim*.     Thcsu  UH'Xh  nw  oftun  rinrrow, 

rounder),  and  peg-lik« ;  their  cdj^os  »!■«  jaggi-vl  Jiiirl  not^-hed.     Owinj;  to 

their  MtulliMH  thoir  siilcs  do  nut  touch,  and  ][itor!spu<.'C8  itii)  li*ft.     It  is, 

howovpr,  the  upper  central  invisoiw  which  tiri;  Ihc  most  iruatwnrlhy  f«r 

parpfw^s  of  dii^nona.     When  the  othor  teeth  arc   »ffoct«-'d   [he«e  very 

nwcly  rjfcapc ;  vury  uftun  they  aru  niulfuruu-d  when  all   tho  others  are 

oi  Uirly  ^ixkI  «hji(ic.      The  chantett-ristii:    nialfnrmatinii    of    the  upper 

onUid  incisors  ccn«ist«  in  a  dwnrliiig  of  thia  t'loth,  which  iH  unuiilly  lioth 

nnow  and  Khorl,  and  in  ihcv  atri>}ihy  of  JUi  miJdlu  Icihu.     Thitt  atrophy 

hires  a  eiuf^le  hn>ad  notch  (vcrticjd)  in  the  wI^-a  of  the  tooth  ;  and  sntno- 

tine*  from  thi^  notch   a  shallow  furrow  ]);is«v!>   iipwanls  on  lH»th  aiitvnor 

•ml  pottteriur  surfaces    nearly  to  ihu  guiu.      Tlji>i  mulching   is   iisnally 

[nwnetricKl.     It  may  vary  much  in  degree  in  different  eases  ;  Botnotiracs 

tuleoth  diver^  am]  at  others  they  ehuit  towanis  each  other.      Fig.  2 

HlilKntes  a  good  exnmplo  of  the  lU'formity.      In  -my  ea^^e  in  which  thu 


Ftt.  f. 


PlU.  3. 


■UarBBtiou  was  as  mjirkcd  im  in  Lhi>>  sketch,  I  should  fe«l  no  hutnUtlon 
in  {mmouDcing  the  possessor  of  the  teeth  to  be  tho  suhjcct  of  inheritwl 
irphiliA  wvm  in  the  alnK-iice  of  other  Icstituuuy.  I  have  never  yet  seen 
•Kh  teeth  excepting  in  piilimits  of  this  claaa.  In  tho  niajnrily  of  ranca, 
iDWrtver,  the  condition  of  llie  teeth  is  suHictent  only  to  cxdtc  mi.<ipicion 
and  not  to  decide  the  question.  In  u  few  rare  Ka&im  only  one  of  the 
apper  ceutml  incisont  is  mallurniod,  the  ol)u-r  Ih-iuj;  of  natural  shapu  and 
mm.     A  good  irutanoo  of  this  state  of  thin^^^^  in  shown  in  Fig.  3. 

Tn  n  ci>nsideraldu  nuniUiT  of  cjises  of  heru'dito-Mphilis  the  tuf'th  show 
no  dci-iation  whatever  from  the  normid  staiidani,  and  in  such  the 
4ii^u^)s  must  be  guided  by  other  tyiirlitif>nn.  In  a<Jdition  to  tho 
pttruliur  raalfomiatiDn!)  a))uvo  detkTrihed  nnd  d)uKLnit4>d,  theru  ate  others 
■which,  although  leas  chamcteriatie,  arc  yet  vrry  valuable  to  a  trained 
ol»er>'er.  They  do  not,  however,  admit  of  doecription  without  great 
risk  of  mtslftuding  the  rcatlur.  llefora  It^aving  tbo  subject  of  dental 
nulfonniitioiu  I  may  again  draw  attention  to  tho  fact  that  it  U  only  in 
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th«  i>enri;iiioni  Kot  ili.it  «iiy  peculiaritiee  are  ohwrvotL     The  first  set 
linijlo  to  promiiturc  dcctiy,  hul:  aro  not  roalfamied. 

In  ftrlitition  to  iho  {leeulkrities  of  physioyiiomyand  the  malformaliottt 
of  the  teeth,  tlio  diayrmsis  may  Im  much  hcljiw!  Uy  olmTving  lh«  staUt  of 
the  oycs  and  of  tlie  t)oiie».  If  thore  bo  evidohees  nf  jinit  iritis,  or  if 
thore  lio  cIoihIh  in  tlie  sriliglaiico  of  the  cuniojiK,  the  ro»ult)>  of  post 
korat)ti«,  or  especially  if  the  corneas  lie  now  ntlaclced  hy  thin  i>cciiliar 
IriflRiuinjitton  in  its  acute  stage,  very  vnliiiihlo  evidetieo  will  have  been 
'►ItLaiued.  llie  phenomeiui  of  syphilitii:  keratitis  in  it«  acute  ftHj:e  an 
peculifir  luid  ejuily  recogiiided.  Both  ovt-a  arc  iisoally  siRV-ctcd  at  the 
same  time.  The  corneal  tissue  hccomcs  very  oxtt'nsively  opixjuc  l>y  the 
Blfusiou  of  lymph  into  itx  sulMlancu  ;  it«  tint  may  vary  from  tliat  of 
gr<iimd  {flftss  to  a  re-d  snlraon  enlonr.  There  aro  no  ulcere  in  it«  Burfare. 
A  zone  of  ciliary  coiij^estion  is  n.-midly  well  marked.  Whilst  the  diaeoK 
16  ivt  it«  ht^i^hl  the  jKitient  id  uft«n  prHcdndly  lilirnl  for  »neml  tunriths. 
The  intoleraneo  of  light  h  tiBtially  ronaiderahlo.  Aft^cr  thr  inflammation 
has  prwsud  away  th«  curnea  iimmlly  clwini  in  a  most  n-nuirkaWe  manner, 
liiit  it  rarely  n^airia  aiicih  jicrft-'Ct  lf'anB|ifinttcy  that  tli«  cxjioricnccd 
ohaerver  cannot  detect  traces  of  Tvhat  has  taken  place.  Thes©  tr*eu 
consist  in  a  Bomeirluit  dusky  :ind  thin  wicmtic  in  tlm  ciliary  region,  ftwi 
in  the  |)niflej]eo  of  slijilit  eloiuis  here  and  tlicre  in  the'  eonic-sil  KiiiiHtonce, 
there  licinj;  no  arars  in  its  surfiue.  'ITi^  diffWfncc  Ixrtwecn  thcM)  inter- 
lilitial  ctuud^  ami  onllnary  luneonta  is  easily  oh&erved. 

In  a  few  caac-a  the  cxiHtciiee  of  nixlns  on  vanons  hin^  bones  may  help 
lis  to  a  di.i^Ei(>sia  ;  in  others  wo  niny  oliljiin  aid  from  Hndinj;  that  lh« 
patient  has  hocomo  <lcaf  without  uturrhica,  or  that  he  ib  jBirtJally  blind 
from  charrndiriit.  What  ai-e  known  aa  ParnilB  Imssfs  art:  low  elevations 
on  the  parietal  oniineiiccs  Cjut^'d  1>y  infantile  perioi>titis. 

With  regard  to  the  gcnenil  iirrBW.  of  ilcvelttpmfnt  in  heredito-syphJliB, 
I  may  remark  that  it  ii^  a  very  untrustworthy  indication.  In  a  few  Ciuvs 
this  taint  dwarfs  tho  whole  l^ody  in  a  most  remarkable  manner,  but  in 
mofll  cases  no  n't;irdation  of  general  gi-owlh  h  eihservahio,  A  pale 
complexion  i<t  almost  alw»y))  met  with,  It  is  exceedingly  rare  to  meet 
with  a  good  florid  complexion  in  a  young  adult  M*ho  is  the  subject  of 
this  taint,  We  do.  howevRr,  every  now  and  then  see  a  ph>"8iognomy 
which  neither  in  shapn  of  feature-s  nor  in  colonr  of  chcekn  and  lip* 
furnishes  the  slightest  cine.  I  have  met  with  arrcjBt  of  se.vnal  develop- 
ment in  one  or  two  inatancea.  In  one  of  thcRc,  n  young  woman  who  waa 
under  the  care  of  Dr.  Ilughlinga  .Tackiton  in  the  London  Ilr>>ipit;il,  there 
waji  such  an  entire  ahecncB  of  all  !<exual  characteristics,  that  I  conid  not 
liut  suspect  that  the  ovari&s  had  been  destroywi  by  syphilitic  inflam- 
mation in  ciu'lv  life. 


CoSTHASTBD  PAItALl.KL   BBTWEHN    THE  CotinSK    OF  SyHITOHS   IN 

Acquired  and  Iniieritbd  Syphilis 
I  have  endeavoured  in  the  following  talmlar  statement  to  compare  iw 
clearly  ae  1  can  the  resemblances  and  diffcroEicus  iu  the  course  of  Kymptoms 


a 


i 


trbeti  arwtnx  fram  aoquirml  or  from  iriheiiloil  UiiiiL  To  surae  of  theiic  I 
havp  alrvudy  inckleitUill y  alludeil,  nml  respecting  tho  others  the  statemenlM 
in  th«  lAblo  «il],  I  trust,  cxpLtin  thcm»ulve« : — 


Staff.  —  IjckiiI  or 
Mag*  of  iniHrulotUin. 
Tha  aorv,  whieli  idaj*  haw 
been  pne«cut  idriiost  Uotn 
the  flratf  doe*  not  usumo 
cIuncl«riMio  l«atura  till 
tli«  ritJ  or  a  UuUtll.  It 
nay  tFtiuuti  fur  a  furtniglil 
mutitht. 
try    iHw/r.  —  CuilStitU- 

tl'>TUll   i>r  UlWlUHUDAtUIU. 

Ifttnlly  rtnumerKQ  vithia  six 
VMka  »r  Lwii  iiKnilha  at 
At  [nocnliiUtin,  aiid  if  nut 
mated,  may  Inst  frr.iii 
ibrw  to  aix  muntha  or  to 
I  tear. 

Saeatlally  tfaaaitoty,  aud 
will  diiappear  witboot 
trttttmcni. 


AcqrtRBD  liiaxaMtt 

An  mIcup  fchaiicre)  iMUally  witli  inJuratcd 
IiOAc.  Indiinitod  lyniplintic  ^laniL-t.  Iiultirulion 
»  ti>  be  r^i^anleil  m  ilie  cjirlieai  iiriv>f  of  mh-cvm- 
ful  Inoculation,  but  it  is  not  iufregueutly  absent 
thrungliout. 


lUfnuJiaU  SUi(ff. — Staf^  of 
latency  and  of  n-li«pM:«. 

Tliik  alu^  uiAV  be  aaid  la 
eonuufuce  at  fnnii  a  jrenr 
to  a  ytaar  and  a  Imlf  after 
the  coralAijioti,  atid  tti  ex- 
tnitl  oviif  a  pet-itHl  wliii^li 
ttwy  vary  from  threu  l« 
fire,  t«ii,  or  ttna  twenty 
y«um.  It  )«KM  iaaenaibly 
iatti  tJie  tartiary  sla^ 


Febrile  disturbaocp,  nmUise  and  muscular 
pains.  SUkIiI  eu^ui-gt-mcut  uf  lympimtic  ^laiida 
in  mutjy  partA.  A  ayniiuelriial  aud  ueudly 
cojiJuiiB  eruption  im  tbe  skin,  and  tiflcti  on 
expoiie<l  mucuiiB  Burfucea.  Syiiiinetriral  idcera 
in  toimbi.  TriUd,  recinitiii,  etc.,  umially  «yi)i- 
metriod.  Low  of  linir,  lottt  nf  lk<»b  and  of 
ftlivti;;{h.  Tilts  ttAiiv  itiuy  Ixi  cither  cxcec<Iin{jly 
slijjlu  op  very  ncvcrt.'.  It*  scrcrily  npiwant  to 
liear  proportion  (o  llm  di-grvc  of  indiiiutton  of 
the  ]ir«(.-e<|iri^  cbtiiici't!.  It  i»  ofti^U  nLlid-ii  that 
tli«  null  oxitiM  out  lit  xuccfwiivi;  crupsi.  Tliif 
null  luay  id»o  v»ry  vnry  wiilriy  a»  to  i\* 
character,  nmeulous,  scaly,  pupuUr,  [lUFtulsr, 
actbyniatous,  etc.,  Iwinii;  iiiudificd  probably  by 
jicculiatity — fir^t,  in  the  wurcc  ul'  conUi^iun  : 
Aecoiidly,  in  the  idiogynrrasy  nf  the  recijiienu 
Tlic  whole  of  the  arterial  and  {:A])illar}-  FyaLetii 
may  BulTi-r 

Tlie  patient  may  be  either  wholly  free  from 
ayinptonis  Olid  itt  t;uod  health,  or  hv  may  remain 
]inle  and  ralber  (i^l-IiI«,  and  liubk-  fruui  time  to 
time  to  ali^bL  lelnnia  uf  vniption  mi  Die  skin, 
korra  (III  the  ijiurdiu  me  in  limner,  ci»idylotn»», 
etc  T]i*i  arterial  f>yi<Li-n]  is  alilt  liialiU  to  Le 
alTrrkn]  acid  vjirioii*  foi'iii*  of  jifirnlyxia  miiy  rejiuIL 
Hv  is  pruU-cted  ax  rpj^mdii  (rnAi  i'0[itM);i<>ti,  and 
shuuLd  h«  Iw^el  chiMrt'U  thty  am  vciy  likely  to 
odfTi-'r.  Tho  relai^ee  during  ibis  sla^e  aie 
usually  i-.wy  to  b<'  di^tTD^tiinhvi  fruiu  true 
Heiuindurv  nymptoniJi.  Tliere  is  Utile  uv  uo 
febrile  di»turbanci-,  ihe  nwh  is  not  vnpiung,  and 
often  not  symmelrical.  Arule  iriliR.  retitiilie,vtc,, 
never  occui- ;  that  lit,  they  do  not  iiccap  for  th« 
fitit  time,  though  tbey  may  in  the  form  of  relapses. 


Ttrtiary   &ayi,    or.btage    of 

This  tta^  commences  at 
from  four  to  ten  or  io 
twenty  years  nflcr  tlic 
contaj^on,  A  ml  extends 
indefiiiitel)-,  occafiionaUy 
to  the  end  of  life. 


PfiiFWirjf  Stngt. 

The  jiii'tiiili  iicnnlly  remain 
wilhmiL  Myiiiploinn  for 
from  one  w&ck   to  Uic«e 

lUODtfas, 

Stoondar^  Stag*.  — Constitu- 
tioaal  or  «xanthematou». 

Froju  tlie  ii;;*  oi  two  to  four 
M'wkv  tu  the  «U(1  of  the 
firet  vwir. 

Tliui  suige  ii<  c-ssentiftHy  tniw- 
sitory,  uiid  will  <libU|)[K!ar 
williuut.  LruiLiuciLt,  if  ihtt 
child  Uvea. 


All  the  eyaiptoma  in  this  stage  occur,  ae  a 
rule,  wiilioul  cyiiiiuutry ;  •ometimes  multiple, 
but  not  iiifri.-ji)ii(!Dily  pitif;lu.  Ttiey  coiuMl  of 
chronic  iiitlamtiiatione  nt  deep  tiMttcs,  or  of  ibt 
deeper  layers  of  superlicial  oiie»,  for  example — 
indtiintitatioDB  of  periosteum  and  Ixjne  revullin;; 
in  noitcs  ;  uf  ceUid&r  tissue,  tendon,  or  luuaclr, 
reaultiug  in  gummy  tunioura ;  ulceniliire  dc- 
ktniction  of  the  ]uiliilc  and  pharynx  ;  acrp^notw 
uLoeratioit*  of  Lhu  rkiu  ;  inHniitiiiutiona  uf  n«r<r«>, 
or  even  of  ccrehro-Kpinul  I'cittii-*,  inducing 
Toriou*  form«  of  pandy^is  ;  ck<[KMits  in  liwr, 
limgii  ttc  DilteBSec  ol  tliv  art«riftl  6y»tt>ui  air 
now  1e«B  common.  Piobahly  hut  little  liability 
to  transmit  the  disea^  to  otr^prinjf.  Protection 
ngainel  n  nt'w  onniagiiiu  incomplete.  All  the 
in  IIj)  m  ma tion«  i  ti  th  iit  etsge  ore  rcinarkahly 
uiuliT  tlie  inltnencre  of  tn'atniiint  hy  iodide  of 
poLaMium,  biu  tend  to  rclapfc  UnlcM  m 
treated,  all  of  thetn  tend  to  progression  aad 
permanent  dtsorganisatton  of  the  part  attacked, 
none  of  them  to  eponlaneoUA  recovery. 

Inhbritrd  Dibkasb 

This  Rloge  hns  been  pi»acd  ihrongfa  by  on^  or 
lioth  n(  the  Miffiivr'fi  parents  Mithin  tram  a  fiw 
mnnilis  to  w.-vi-rftt  ywir*  before  the  infant'^  hirtfa. 
The  infant  i»  iDtnnlly  fiue  from  all  vymptomi  M 
the  time  of  birth. 

Inflamnutiun  of  natul  mucoua  membrane 
causing  "anufflea." 

A  symmetrical  and  uHiinlly  copious  eruption 
Qtt  the  ekin-  Wasting  ;  fretfulneM  ;  »  jH^tiliitr 
odour ;  a  vrithvred,  senile  axjiect  ;  iutlaniuatiuD 
uf  lliu  ui»utli,  and  coiidylouiat  at  uuus  ;  iritiA, 
uKuully  vyintiiulriuil  ;  anicbtiUiH  and  eli^til 
(■Ifueiun  ;  ditiuiimi  uf  liver  (rurv) ;  U'ldoai  (\'ci-y 
mrt-).  Perioatilia  of  tht'  skull  bones  frequently 
occurs  flymmetrimlly.  Tho  eruptions  which 
occur  differ  frivm  tlioae  of  acquired  di-eve. 
chiefly  in  br?ing  mnre  moi»t,  ami  in  pri'Sernnj; 
the  thighs  and  genitals.  Tlie«c  diiTerences  may 
in  part  be  due  to  ]iecii1iaritiee  in  the  vkin  of 
youiiR  inTaiits,  and  to  the  constant  irrilstlon 
from  urine  to  whicli  the  njitvs  ore  ItKhle.  Dry 
scaly  ni»liu3  Eire  mrv.  Iritis  iit  much  lew  fre- 
<jiiciit  than  in  the  adult,  hut  jtut  lu  well 
c]iunicterii>ed  when  it  dcxx  occur. 

lu  iufaulA  this  stage  ufteii  proves  fatal. 
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CONSTITUTIONAL  SYPHILIS 
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'^xrmdiatt  Stage. — Stage  of 
Utency. 

rhis  stage  extends  from  the 
end  of  the  first  year  or 
tighteen  months  to  the 
leoond  dentition,  the  time 
of  pnberty,  or  even  very 
nuch  later. 


Ttrtiary  Stage,  or  stage  of 
nqaels. 

This  stage  may  commence 
with  the  second  dentition, 
■t  the  time  of  pnberty,  or 
not  tiil  much  later.  Its 
dantioD    is  quite   indefi- 

BitB. 


The  patient  will  probably  be  wholly  free 
from  active  symptoms,  but  will  show  various 
indications  of  his  diathesis  in  pallor  of  skis, 
sunken  nose,  protuberant  forehead  and  prema- 
ture loes  of  the  upper  incisor  teeth.  Sometimes 
there  will  be  a  remarkable  retardation  of  growth 
and  general  development.  If  second  dentition, 
have  occurred,  the  central  upper  iucisora  will  be 
malformed.  Unlike  what  happena  during  this 
stage  in  acquired  syphilis,  we  acaictly  ever 
observe  any  tendency  to  recurrence  of  the 
secondary  symptoms.  Now  and  then  we  aee 
condylomas  at  the  anus  returning  during  the 
first  five  years,  but  the  rash  of  infantile  syphilis 
having  once  disappeared,  scarcely  ever  relapses. 
A  certain  degree  of  nasal  obstruction  f^^metimes 
persists,  but  not  often. 

Most  of  its  symptoms  are  symmetrical : — 

Keratitis  (interstitial);  keroto-iritis  ;  perios- 
teal nodes  ;  deafness  (not  infrequent)  ;  blind- 
ness (rare)  ;  disease  of  Hver  and  kidneys ; 
phagedaenic  or  serpiginous  ulcerations  of 
skin  ;  cellular  nodes  (rare).  Probably  not 
liable  to  transmit  the  disease  to  offspring. 
Protection  against  a  new  contagion  incomplete. 
The  symmetry  of  the  symptoms  is  in  marked 
contrast  with  what  occurs  in  this  stage  of 
acquired  disease.  The  paralysis  of  single 
cranial  or  spinal  neives,  so  common  frum 
acquired  syphilis,  are  seldom  met  with  in  the 
inherited  form. 

Most  of  the  inflammations  tend,  unle.ss  arrested 
by  treatment,  to  permanent  disorganisation,  but 
one  (interstitial  keratitis)  tends  to  recovery  even 
without  treatment.  They  are  nmch  less  easily 
influenced  by  treatment  tlian  those  of  the 
acquired  disease.  Disease  of  the  arterial  system 
and  its  consequences,  so  common  in  acquired 
syphilis,  is  very  seldom  seen  in  the  subjects  of 
inherited  tainL 

Jonathan  Hutchinson. 


COEXISTENCE  OF  INFECTIOUS  DISEASES 


Thb  fact  that  two  or  tiioro  Jrifcctioiis  diae&sos  art;  ca]ia1)le  of  running; 
concurrL'ntly  in  th«  same  iiitiividiwl  is  not  so  gcnorally  recognised  a«  the 
[roijuuiicy  of  ita  ociuii-cuco  would  vrariunt. 

Hunter  oven  went  so  t&r  an  to  lieny  the  jicesihility  of  nnch  coexiat- 
ence,  and  to  his  teaching  ninst  doulitIcs«  be  a*cnl>cj  the  wuift  currency 
to  wliich  this  buliuf  haa  utta,in«d.  Murchisun  in  l^T>9,  while  reporting 
caaee  in  [KiinL,  usaorteit  ttiat  the  prevalent  opinion  was  opposed  to  Uie 
potflibilitica  of  any  such  cocxintencc,  though  be  himself  was  fully  alire 
to  the  Inith. 

Now  it  is  universally  admitted  that  the  conraleeicent  sUige  of  many 
uid  various  infecCioua  divordera  is  not  infrequently  interrupted  by  the 
appuiiranrc  of  a  second ;  und  it  it!  vritlun  th<!  experience  uf  tho»e  who 
are  daily  onnccrncd  in  dcalinj^  with  Ijirge  mimhera  of  coAca  of  the 
infecticnig  itivnts,  to  find  two  such  diseases  iimning  concurrently,  nod  in 
excepUonal  iiiHUiiices  ihreti  (.1)  or  oven  four  (^). 

So  far  frnm  coexUtence  lieing  an  iniposHiliilily,  clinical  expcHenrc 
vould  tund  to  show  that  the  presence  of  one  diHense  in  the  liody 
increa-tcs  the  lialtility  to  thn  infection  of  another.  The  susceptibility 
not  finly  varies  in  reHpect  to  different  dii«eiu>es,  hut  !»  usually  inc-reuwl 
in  projiortion  to  the  severity  of  the  primary  attack. 

Any  inference,  drawn  from  a  simple  atatoment  of  figures,  as  to 
the  relative  susccptUiiiity  e^rincod  hy  the  Bubjecle  of  a  particular  diiwaM 
in  respect  to  the  development  of  any  ]uirticular  second,  is  unfortunately 
vitiiitcd  by  thu  fact  that  tho  liability  to  contract  a  disensc  varii»  with 
tliQ  clmncu^i  of  exposure  to  its  infection.  The  varying  influences  of 
soaaon,  load  prevalence,  roUtivo  JBolation,  the  protection  confcrro<J  by  k 
previun^  attack,  and  other  factors,  mnst  all  be  discounted  in  jiddition  to 
tho  varying  suaceptibility  se^n  in  C()nni^cli(m  with  age. 

I.  The  following  list  apccifica  the  number  of  attacks  amongst  48,366 
consecutive  cases  of  scarlet  fever  treated  in  the  bospltaU  of  the 
Metropolitan  AsyliiniH  Kourd  which  were  coniplioatedt  either  during  the 
acute  stA^e  or  during  coDTalcsccncc,  by  tho  appearance  of  a  second 
iafectlouis  disorder  (6). 

In  \oy-i  ca^cs  ihe  secomtary  disease  was  Biplitlieria. 
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Chicken-pws. 

W 1 1  oopi  iig-ci>  II  gli. 
Ery«i  pehw. 
Gnleric  fever. 
Typhus. 


Natr,  for  the  reasons  above  Btat««1,  the  foregoing  niiinbcrs  cniiriot  be 
ukcn  as  hd  bcciuuIq  expression  of  tlio  proporUoiiulu  liitl>ility  ti>  cn- 
eri*leuce ;  moreover,  io  a  coiisideroble  number  of  tht-si.'  cases  the 
napltCMtiag  di«raso  did  not  appear  until  late  convalescence :  yet  the 
Iffum  tre  not  wiihoul  a  ccruiiri  rough  vulue. 

Kipen'cQCC  «how«  that  the  diiMtases  which  most  frcfpiently  com- 
pllDBte  foxrUt  ferrr  are  difihth^-in,  cAi'lyn-po-i,  a-tiil  mi'itl'*,  and  tliHt 
iktofutg-eo%^  cornea  next  in  fieiiueiicy,  espcvially  in  vcrj'  young 
diiUren. 

Altbungb  po(tl-«carUlina]  diphtheria  w  a  well-rocognised  coiiditiun, 
Biiicb  confusion  exisu  nt  thu  prc^eni  tlnm  in  ras[iert  lu  ihn^  i-uscs  of 
MtHH  /tper    n-faich  arc    complicated  with  difihlheria    during    the    at'Ute 

S»eing  diat  in  many  cases  of  simple  scaitct  ferer  an  exudation  is 
ImumI  on  the  fauc«>^  which  is  not  diphtheria  closely  an  it  may  siiuuInU;  it, 
lid  mistake  is  often  madu  of  adopting  too  wide  a  geucmlisiitioi].  and  of 
rcftrring  all  " exudation  thmiits"  to  the  aiimo  category;  ibui*  virtiiidly 
luring  the  poHsilfilily  of  the  coexiateneo  of  diphtheria  with  scarlet  fever 
in  ibo  acute  sta^ 

In  the  largo  majority  of  ca«c«  in  whit^h  diphtheria  in  found  to  com- 
plicato  scarlet  fever,  it  arisen  during  Ibe  conv;ilu»cent  stage  of  the 
KarUlinal  aiuick ;  in  which  case  the  infctviioTis,  ad  living  pniceN^eB,  aro 
W  strictly  coexiHtent.  It  must  also  )ic  concedud  that  by  far  the  greater 
taOBber  of  faucial  exudations  seen  during  tbu  acute  stage  of  scarlet  fever 
trt  not  uxuinplea  of  MiexiKtcnt  diptitheria,  hut  are  Hiiiipty  dejienilent 
upon  the  intensity  »f  the  ton-ill itii;  asi;ociut-(-d  with  certain  micro- 
U(puu3in.t  which  are  commonly  present  in  the  searlatinal  throat. 

That  mMAlfi  and  thicken -pox  should  f  n-tiuent  ly  he  found  to  arise 
in  children  suflcring  from  tcnrlet  fever  is  only  what  might  be  expected 
in  TJew  of  the  high  degree  of  infectivity  jroBseHrtcd  by  theBc  (lisiirders ; 
nwroover  the  nge  incidence  in  the  three  diseases  is  in  close  ajfrct^tiicnt. 

There  is  little  doubt  that  many  more  inxtances  of  coexistent  whovp- 
img-amffh  would  have  to  be  recorded  wem  the  ngu  incidence  in  thu 
two  diMasAs  more  equal.  The  maximum  misceptibility  to  whooping- 
Dough  would  appear  to  be  during  the  second,  third,  and  fourth  years  of 
life  :  whereM  in  scarlet  fever  tbe  greatcnt  liability  is  evinced  during  the 
fifth  and  sixth  years. 

That  mirUi  fetvr  patients  are  but  Uttlo  prono  to  enierie  fever  is 
arinoed  by  the  fact  that  only  eleven  ine.tances  are  recorded  in  48,366 
attaclcA. 

This  inference  ia  supporlod  by  a  statement  of  Murchison,  that  in  the 
course  of  twenty-three  years'  experience  at  the  London  Fever  Hospital, 
at  a  time,  too,  when  all  classes  of  disca&o  were  treated  in  the  same  ward«, 
and  many  thousand  cosas  of  scarlet  fever  were  uclinitte<l,  not  more  than 
eight  instances  were  recorded  in  which  the  »ca.r5ct  and  enteric  fevers 
were  coexistent  (6).  Here,  again,  the  age  incidence  in  the  two  diaeaBea 
being  widely  different,  the  relative  susceptibility  would  naturally  not  he 
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very  great  If  it  wpfp,  ihr  iriTnilarity  in  ihe  curves  of  their  scasonul 
prevalence  would  ilouKtlefts  temi  to  iiicrejiAe  the  chance  of  their  occasionil 
oooxisti?ncc. 

Tlml  fijj'hit  is  capflWe  of  existing  with  satrltt  /errr  is  att«6t«d 
by  Murchisou  (C).  At  the  preseiit  diiy  th«  opportumty  of  obeorving 
chcir  ciH'xisteiice  tniist  ncTOssarily  Its  mre.  The  only  case  which  hiu 
coDie  under  my  own  notice  w;i»  that  of  n  1>oy  ngi^l  eight,  in  whom  the 
typlltu  eruptioD  ap[ieared  on  the  thilil  day  of  a  typical  nttitck  of  soirlet 
fever.  The  severity  of  the  oomhincd  nttiick  was  too  great  for  the  child, 
and  he  died  on  the  fifth  ilay  after  the  eniptiou  came  out.  In  this  cici; 
the  typhus  m'ii^  no  duubt,  conlrtiL'ted  fir^t. 

As  in  the  converse  instance,  but  pos^sibly  to  a  Ich  degree,  the 
diphlJiehit  piititrnt  is  very  liable  lo  tnkt'  the  infection  of  scarlet  fertr, 
and  thi*  susceptibility  is  certainly  aa  well  mnrkod  in  the  ucuto  stage 
a9  it  ia  in  later  mnvftlesopnce.  Thnt  in  both  fli.ienses  the  fnucul 
mucuus  mcuibriLiiQ  is  tho  {Kirt  first  imd  umiiily  ttHectod,  ie  very  eu^es- 
livc  of  this  ])art  being  in  each  oufc  ihi-  [loint  at  which  infection  is 
received-  As  rugsirdu  drphlht-na  niudcrn  n-WMi-ch  and  clinical  olwerva- 
tioii  liuvo  coufirinod  this  view  bcynnd  all  reasouaUc  doubt ;  iho  mncoiui 
mombranu  of  tho  throat,  weakened  by  tho  scarlatina]  inHamnmCion, 
provides  a  noil  most  favourable  to  the  development  of  the  Klelw-I.oflfcr 
bttcilUw.  Whether  the  reverse  hold  goiid,  nanicly,  tliat  a  mucous  mrm- 
bmno,  cither  at  the  lime,  or  previously,  nffecled  with  iiiphlhcria,  is  thereby 
rendered  niore  siisL-eptible  Lo  tho  viru"^  of  scarlet  fever,  is  not  eo  certain. 
The  r.i[)id  ejircad  of  NnLrlut  fever  unnmget  the  inmates  of  a  diphtheria 
ward,  if  once  it  gain  Mdniission,  and  ils  preference  for  tho  severer  case*, 
0X9  matters  of  eoinmun  obbertatiun  ;  moreover,  the  fact  that,  in  many 
GAsen  of  scarlet  fever,  a  i-ciru  thnwit  precedes,  by  a  week  or  more,  tho 
aymptoins  of  definite  invasinn,  i«  vt^ry  snggeetive  of  such  being  the  cmse. 

It  it)  not  unciiniinoii  for  iHplilhrrin  palienia  Ut  Ik<  attacktMl  with 
maulpfi,  ehkken-pnx,  and  uihfiupinff-r/Mrjh  (7),  but  tbcro  is  nothing  to  p<»nt 
to  any  apocial  susceptibility  in  respect  to  any  of  tlieso  diBeases.  ■ 

The  snhjcctH  of  vieiidr:*,  though  they  niiiy  dewlnp  any  of  tho  other  I 
infectioUft  diaordcrs,  evince  a  special  aiisee-ptibility  to  liijilith^iin  and 
whooping -nni^b.  The  gravity  of  the  former  complication  is  extreme, 
as  both  tho  diseases  almont  always  affect  the  ro«pinitoiy  pasiwges.  In 
respect  to  tvhoopiiig-congh  the  liability  hiflta  for  bouic  weekn  afl^er  obiious 
catarrh  has  ceased. 

There  would,  therefore,  Bpem  to  bo  a  correlated  susceptibility  in 
respect  to  measles  and  »hittiping-cough  such  aa  appears  to  exist  between 
scarlet  fcvor  and  diphtheriii. 

The  actual  concunence  of  fmnll-j-OT-  and  searUt  /ew  i»  not  veiy 
common,  although  the  siniiil-pox  convalescent  is  very  liable  to  take 
scarlet  fever  if  exposed  to  ita  infection.  Erysipelas  again  ariiM»  not 
infrequently  in  confluent  cases. 

II.  Now,  as  concerns  any  modification  of  the  characters  of  one  disease 
in  i-irtuo  of  the  coexistence  within  the  bodv  of  another,  it  may  be  stated 
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X  there  ia  no  evidence  to  warntnt  tbu  belief  that  the  iitciibution  stage 
either  IS  jnt«rferoil  vith  in  any  pnrticiilAr. 
Jiut  M  tbe  ktcnt  ]>eriw.l  of  independent  chicken-pox,  measles,  or 
onall-pi>x  is  inoro  mnsrant  tluin  it  is  in  inilepetidpnl.  nUutks  of  sunrlct 
fever,  iliphLheria,  atifl  enteric  fever,  sn  it  is  when  either  of  them  wcHrs 
bun  intercuiTent  MfTection  during  the  progress  of  another  diseHse.  A 
Brinwiy  viicotnaiion  riinn  preei^ely  thu  aams  coui-sc  in  h  ticiirlatina]  child 
ki  it  doeA  in  a  bcdltby  infant. 

i     Until  it  is  established  experimentally  tb;it  .in  niitiloxinc  or  protective 

pMeftl.  resulting  from  the  gmwth  of  imy  one  parhogi'iietic  microbe  in  man. 

■  CKpulilc  r4  either  inhibiting  the  growth  nf  niiotbi-r,  or  of  iiciilrii)iAiii^  iLt 

pHflon,  lbei«  would  be  no  priiiM  fttcie  reason  to  expect  the  jirinlucts  of  one 

iirgiiniiita  w>  bo  capable  of  mollifying  the  development  nf  .anolhrr  in  a 

IsdiDni  no  enunenlly  favoumhlc  to  growth  as  h  aUbnli-d  by  the  human 

udy  ;  unle«a  the  poi.^jii  be  present  in  overwhelming  fpwntity.     The  re 

Inuninjj;  tnflnence  of  eert;iin  ]iiitii*t!ictivr  or^^inisrns  is,  however,  ndmittcd, 

II  nuiy  then  bo  uffirnti-d  gcticndly.  tbiil  the  symptoms  of  ime  disease 

re  neither  delayed  in  their  appettnnice,  nor  inittg«U'<l  in  iheir  severity, 

hf  tbe  [in^:wncti  of  luiotber ;  but  t  liaL  t  he  cl)iir.tcteriMtiat  tif  eAch  are  for  the 

buBt  [urt  well  defined,  and  in  some  instanees  even  e.viiggemtcd. 

I      The  (i^tity  of  the  eomhinwl  manifestation  wonid  aeoni  not  tn  vary  so 

kucb  wirb  the  m-verity  of  the  primary  attaek,  whkh  »em\»  li»  )i;>v«f  nior<! 

in    ilelermining   ^i«eepiil>ility.   ha    with    tbe    propinqiuty   in    the 

letice  of  the  tu'o  disorders. 

Thrni  :vrc,  nu  vert  he  lew,  elinie^l  puititH  chaniL-tcri^in^  ibe  cunjnnctiun 
certain  meraliers  of  iho  infci'lioua  j^roiip  which  arc  deserving  of 
ntion. 
When  liiphlhnin  uriw-*s  during  the  acute  sUge  uf  sfarivt  /rter  tbe 
patient'H  condition  in  usuidly  ver\'  gnive,  itpiirt  from  the  chiincc  of  exten- 
D  larynx.  There  is  a  gre^t  li^itliility  to  nii«tji1{i-  a  non-rliphtheritic 
ual  exudation,  or  the  BUrfuee  necHtei*  (.'icJmrhiffi  ndyvsr  of 
Henoch)  which  u  sometimes;  ^een  on  the  tuii^iis  in  severe  cases 
rlH  fever,  for  the  state  in  which  both  «iiseiwe*  me  present.  The 
f(41owing  p«»inijs  may  nKsiKt  in  di  serin  limiting  the  two  eiuiidiiionB  :^The 
■jir];itin.-tl  exixliiiion  i»  nsnally  limited  to  the  toimittt  ;  it  id  nppnrcnLJy 
'|»eiidfiil  U])«iii  the  intensity  uf  the  assucialed  loiiifiltili*  ;  the  suiruiindiug 
ua  membrane  is  usuhIIv  of  a  dark,  angry  lint,  and  freipicnlly 
ta  a  somewhat  dry  and  stieky  appearance ;  the  exudation  itself 
either  cun»i«t«  uf  a  thin  pellicle,  which  is  eueily  detached,  and  commouly 
riifiappear*  in  a  day  or  two,  or  it  is  ri:prrsent(^d  simply  by  a  necrotic 
Inrface  on  the  tonsil.  Tbii>  siKm  procc^U  to  nkvralrotL  uith  a  grayish 
■rhitA,  wuolly-louking  eurfjtee  which  may  extend  bolh  Hii[x>rlieially  and  in 
Icpdi,  nnd  lUlimately  lead  to  extcrtsive  destrneiion  of  the  faucial  tissues, 
A.t  all  stages  o(  this  condition  the  streptociRcns  pyogenes,  tbe  pns 
■aphyliM.HK'ci,  and  numenma  putrefactive  Iweleria  arc  usually  to  be  found 
b  abundance  ;  but  the  Klel«-]^offler  l»acilliia  is  conspicuous  by  it-s  abeenre, 
whether  sought  fur  iu  the  recent  exudation,  or  by  careful  cultivation  in 
vol-  II  u 
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mtJtahlc  media :  iind  tho  Attack  vill  not  \fc  followed  by  piinilydiA.  lu 
L-oexUt«tit  di]ihthuria,  oji  ihu  other  huiid.  tli»  uxiulalion  more  fi^ttjucritly 
Jiivailcs  tho  paliitc,  itviilit,  hikI  the;  pillars  of  the  faucca ;  it  t»  tutially 
thickii]',  especially  al  tliu  margin,  aiid  for  a  time  more  adherent  ;  it 
bean  no  rolatiun  ta  tbo  intunsily  of  thu  Uiiisiliitiii,  uiid  thu  inticoiu 
mcmbnino  is  often  comparatively  palii.  of  a  pinkiaJi  tint^  atid  usually 
prosfiiU  a  ylairy  appoaniiico.  Thi-  cmiKtitiitional  dirprewrion  i«  murt' 
prufouticl  at  an  earlier  ditlu  than  i»  utiUiiJ  in  8<?arlct  fuvor.  Tbo  Klolie- 
l.oHier  bacillus  can  tie  isoUtc-d  with  msi*  in  prattically  all  casea,  togolhcr 
witli  uortiiirL  pyo^cncUc  Ixivtvriu,  tiotal^ly  HtrL'ptucuccus  pyogenoii  and 
uiaphyloLOCc-iiH  albuH ;  irumroviT,  »imin  d'C^n'o  of  [inriilytiiH  is  fuiuid  at 
a  lati'T  rtttv-ji''  in  a  \i\x^<:  pnj|K)rtirin  of  pati^^nts  who  sui-vivo. 

Thu  tMi.'turiu!ugi(.-al  tv&t,  and  the  ucciirreticti  of  |Hi6l  >  dipfatfavritic 
IKtmliriiiK,  ar«  liy  far  the  ninsL  valiiaMv  critwria  of  thi-  proHisnoe  of  oouxiiit^tit 
diphtht>ria ;  :tnd  I  haw  ofti^n  f'juml  the  ICtt'Sti-LiitHor  IviciHiii^  in  CA9e«  in 
wfiich  a  dciinitt!  ilia^iioRiK  nndd  not  havn  Inimi  nLlionvini)  iihtaincd.  The 
largu  majiiTily  <rf  such  cases  arc  fatal;  and  tho  rt'aaon  why  diphtheritic 
paralysiM  is  not  mon^  fit;i|ueiitly  observed  is  that  the  patienta  usually  die 
^mft^ro  thu  advtriit  of  tliia  sefpipl. 

liiphthcria  of  convaliwcpnon,  or  pont-sfArlntinfU  diphtfurui,  ia  denlt  with 
in  the  Rfetion  rlevoted  to  scarlet  fever  (p.  l'i&). 

Whpn  flcjirlpl.  fov<'r  anR*-*  in  a  patient  who  him  recently  miflVred  from 
dtphthf3im,  that  is,  during  thti  first  few  wenka  of  the  illness, »  retmilesc^Jicr 
of  diphtheritic  memlimne  frequently  occurs  ;  although  the  faiKos  may  have 
bpfln  ch'iir  fo^r  the  piwioiis  two  or  three  wei^lca.  Tho  d.-vchipment  is 
iiiterfistiiig  R»  exemplifying  a  rt'i'nideacdncc  of  vitality  on  the  part  of  ft 
microbe  in  response  to  a  change  in  its  environment.  The  process,  how- 
ever, i«  rawly  chanict^rised  liy  exoe*«*ive  virnlcncc. 

When  cMcken-pf/x  eoitiplicati-'s  the  icfldufhwl  ailnci,  either  during  thi? 
cmptivo  stage  or  during  convalescence,  the  atta4:k»  are  on  the  whole 
mo™  severe  than  in  the  independent  diaorrler.  The  eruption  i«  uwially 
more  copious,  and  there  is  possibly  a  greater  tendency  tc  pustulation.  In 
cases  in  which  the  eruptions  are  coiticident,  the  varicella  will  have  been 
contracted  at  an  earlier  date  than  its  fellow. 

It  is  not  veiy  {.-unimoti  to  Ciud  mtasles  actually  coexistent  with 
ib-arlet  fivcr,  although  either  is  frequently  to  be  met  with  during  con«- 
kifcence  fn>ni  the  other.  In  the  fonner  caw  the  diagnosis  may  present 
some  diflieulty,  as  thi)  conihitiiMl  eruption  will  preM^nt  some  special 
fiyitures  of  both  (lisejiscw.  The  cniption  ia  UKually  intense-,  oftf  n  patchy  in 
difilribiition,  iiiid  generally  invmlus  thu  ciivunioi-al  rcginn.  A  uwtllftt 
staining  remains  Whind  after  the  ntsh  has  faded,  often  a&snciated  with 
free  desqiumiation  ;  a  conjunction  whiuh  is  not  met  with  in  any  single 
infectious  rliseiise.  If  the  eniptions  arc  nearly  coincident,  the  rapid  fall 
of  lempemluve,  which  in  most  cases  of  ordinary  measles  takes  place  within 
forty-eight  hours  of  the  appearance  of  tho  rash,  may  be  arrest^-d  liy  the 
longer  Rust■^inef^  jiyrexia  of  scai'lct  fovor,  and  may  thus  be  quite  devoid 
of  its  usual  characters. 
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Ukrrittux  ttoinatUis  \&  vorv  proiio  t*)  appear  in  mit^h  c^»eA,  occosioii- 
tily  running  vn  to  deliiiitv  mmin,  jukI  thort>  It  a  nmrktwJ  tendmicy  for  ibo 
Ivonchud  uitarrh  to  ilvvelup  iiiiii  stirii^uii  luiij;  inifioliiuf. 

ii  a  curintiR  lact  tlutt  the  frniption  iti  pust-s^^arlatiimt  iimi^IeM  ufLeii 
enrlicT  th-'in  in  llie  iintt'[j»,'ruiL'iit  (iiwaw.  In  fit*venty-(^ight  c^^a- 
Kcutive  cast's  of  iiiojifilci^  tirising  in  fiuitrliil i eulI  wmviilffii-ciits  tho  cniption 
*nu  liclavol  until  after  ihe  third  djiv  iii  four  instnnfd's  only.  In  a  large 
Diftjority  it  appeared  ou  cither  the  first  or  nucoiid  day  ;  and  in  a  tunsider- 
abte  number  it  vas  the  Hratbigii  of  ilhicex.  'I'hf^n  wktv  casc&  nf  iindmibtKt 
flMftdos,  not  of  rivthuln. 

Pdit  fcariidijuii  meafic<  is  a  eurious  cuiuliiiuktiun,  tbo  mortality  in  this 
s«rieB  bfin^  ovit  1 4  jM^r  uuiit. 

The  appearanco  of  a  sufTocative  cough,  attended  with  progrtNwlw 
'lityngoal  stridor,  lutially  implies  the  prcarrnce  of  nicmhrano  in  the  air- 
pMHg«a.     Thin,  iu  some  cases  at  any  rat^,  it>  true  diphtheria. 

When  nvatif*,  as  tlie  primary  fiistww,  in  contpiiratrd  with  ilefinite 
Ji/iAiAcnd,  either  diiring  the  rniptivo  aUi^f.  nr  later,  thn  oondition  is  otui 
of  cxtreano  danger  in  view  uf  the  constjinuy  with  which  the  hitter  tlisfase 
affrcbs  the  larynx  and  rtftpiratory  tnot.  It  constitiitfR  the  niont  Kcrious 
conjunction  of  any  two  infectious  ttispasrA.  Tht;  fiitality  is  not  onJy 
HKrowed  in  virtue  uf  the  malignant  type  wlmh  the  difiULae  assumes,  but  the 
panut«nc«  trith  which  the  mi^mlimnt;  wfonriH,  if  snmw;fu]ly  cxpcllei], 
nwlffn  the  cafci'  w«II  -  ni^h  hnj^'li^sH.  TrachtMittimy  is  very  rarely 
aeeoasfiil,  but  the  effecUi  of  antitoxiiie  seem  must  encouniging. 

When  tneaulf/  iKWira  in  a.  palit-nt  who  is  sufTiTing  from  iphoopttiff- 
ra«{rA,  the  t*nd*mcy  to  the  development  erf  capillary  hronchitiii  and 
broncho-pnnimonia  is  thereby  greatly  increased.  The  fatality,  as  might 
bw  «xpoct4<cl,  i»  in  invenm  projiortion  to  the  age  of  the  patient, 

It  is  a  curious  fact  that  when  the  course  of  irkiiitptn^nvinjh  is 
laumipti-d  by  an  intercurrent  attiu'k  of  mirfrt  /firr,  the  rharaetGristic 
"whoop"  is  oft^n  entiri\]y  dropped  during  the  fehrile  .stagr'  of  tlio  Utter 
aflectiou,  but  retUJ'na  when  the  temperature  ha»  agniii  liecome  uontLal, 

The  same  phenomenon  \a  occasionally  ohfiervnd  during  an  attack  iif 
iuLorcurrent  measles. 

A  child  oiMM  cnmo  under  my  care  in  whom  smrttt  /ev^r,  diyhthtriit, 
nfiJf*,  Aiiii  Khmp'tH^irotigh  were  all  pre.'wnt  at  the  siinio  time,  the 
only  diwase  aniong^l  them  in  whifh  the  diagnoais  w.ts  dmilitful  Inking 
diphUuna,  for  the  iMctcriological  test  was  not  applied.  In  iiitmher  case 
the  enipdons  of  fn/a-^ta  and  ehUkm-poj'  were  mingled  with  the  ejirly 
daaqttainalion  nf  (tarUt  fettr  in  a  child  who  at  the  time  was  stifTering 
from  tehaofnuff-fon^h.     In  both  ea«ee  the  combined  aUiick  wa«  faUil. 

For  inrtunces  of  casus  of  cnleric  fever  mixej;!  with  other  infections,  the 
rrtider  is  referred  to  the  sulwection  on  "  Mixed  Infection  "  in  the  article 
on  Enteric  Fuver  in  this  Si/strm  [vol.  i.  p.  8.12]. 

Instances  in  which  the  course  of  one  infectious  disejine  hrw  been 
complicated  by  tho  ap{)earancc  of  a  second  have  buen  rec^Mtiud  by  many 
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competent  observers  during  the  last  fifty  years ;  and  such  concurrenoea 
may  be  frequently  observed  in  the  wards  of  any  large  fever  hospitaL 

F.  FooRD  Caiger. 

Incidental  Hashks. — The  suspicions  of  the  physioiao  may  be  aroused, 
or  his  diagnosis  rendered  uncertain,  either  by  the  appearance  of  accidental 
rashes  in  the  course  of  febrile  diaeases,  or  by  their  unexpected  occurrencQ 
at  other  times.  Rashes  due  to  drugs,  for  example,  may  disconcert  even 
an  experienced  observer.  This  matter  could  not  well  be  inserted  in  this 
place,  and  the  reader  is  referred  to  a  chapter  upon  it  by  Mr.  Jonathan 
Hutchinson,  Junior,  which  will  be  published  in  the  section  on  Skin  Dis- 
eases.— Ed. 


REFERENCES 

1.  Wfffki  of  John  BurUer  (Palmer),  vol.  i.  p.  818,  vol  iii.  p.  4.-2.  HtrscHtsoir. 
BrUith  and  Foreign  Medteo-Chir.  HevUw,  July  1859,  p.  178.— S.  Tatlob.  Lancet,  ii 
1890,  p.  232.-4.  MlLLlCAN,  Laneet,  i.  1882,  p.  433.  Ringwood,  LawU,  ii.  1888,  p. 
41.— 5.  Stalistieal  Revorta,  Metropolitan  Asylums  Board,  1888-1893.-6.  MtriccHlsOB. 
Cvntinwd  Feven,  3rd  ed.  1884,  pp.  226-586.-7.  Staiitlical  KeporU  of  the  Melropolilam 
Atyluma  Board,  1892-1894. 

F.  F.  C. 


DISEASES   OF   UNCERTAIN   BACTERIOLOGY 


(i)   TOPICAL  OR  ENDEMIC 


(FEVERS  OF  IXDIA) 

26.  TYPHUS  FEVER 

27.  DENGUE 

28.  YELLOW  FEVER 

29.  DYSENTERY 

30.  BERIBERI 


31.  MALTA  FEVER 

32.  EPIDEMIC  DROPSY 

33.  NEGRO  LETHARGY 

34.  DELHI  BOIL 
S.-i.  VERRUGA 
:;fi.  FltAMBOiSTA 


ON  THE  CXIMATE  AND  SOME  OF  THE  FEVERS  OF  INDIA  ^ 


Section  I. — Climate 

Brfore  describing  the  fevers  of  India,  it  is  expedient  to  give  a  brief 
account  of  the  geographical  position  and  physical  and  meteorological 
cbaRictcrs  which  are  important  factora  in  determining  the  climate,  and 
the  conditions  of  disease  in  that  country. 

The  Indian  Empire,  including  Burmah  and  the  Shan  States,  is 
situated  between  the  66th  and  104th  meridians  of  east  longitude,  and 
the  8th  (or  6th  including  Ceylon)  and  35th  parallels  of  north  latitude ; 
it  exceeds  a  million  and  a  half  square  miiea  in  extent,  and  is  contained 
within  a  coast-line  of  (approximately)  46lio  miles,  and  a  land  boundaiy 
of  over  5000  miles.  India  proper  is  a  vast  triangle,  the  apex  of  which  is 
at  Cape  Comorin  and  the  base  at  the  Himfilayas.  Its  extreme  length  from 
Cape  Comorin  to  Peshawar  is  about  1900  miles,  whilst  its  greatest 
breadth  near  the  base,  from  Baluchistan  to  Assam,  is  over  2000  miles. 

The  geographical  position  of  this  vast  promontory,  with  the  Bay  of 
Bengal  on  the  east  and  the  Arabian  Sea  on  the  west,  a  great  part  lying 
within  the  torrid,  the  rest  within  the  temperate  zone,  its  physical 
characters,  comprising  lofty  mountain  ranges  rising  in  the  north  to  the 
iiltodes  of  eternal  snow,  extensive  forest  tracts,  jungles  and  swamps, 
noble  risers  and  estuaries,  \'a8t  plains  fonned  by  their  Viasiris  and 
deltas,  elevated  plateaus  and  arid  deserts,  invest  it  with  peculiar  interest 
for  those  who  would  study  the  physical  and  climatic  conditions  which 
govern  the  progress  and  welfare  of  the  human  race  and  the  origin  and 
characters  of  disease. 

The  natural  divlstons  of  India  are  : — 

1.  The  Himalayan  and  Sub-Himalayan  region. 

2.  The  Indo-Gangetic  basin  and  deltas. 

3.  The  peninsula  proper  formed  by  the  plateau  of  the  Dcccan, 
lioundcd  on  each  side  by  the  Chats  and  the  littorals  lying  between 
them  and  the  ocean. 

4.  To  these  must  be  iidd«^d  the  provinces  of  Lower  and  Upper 
Burmah. 

'  Tlie  Bpclling  of  the  nftttiea  is  in  accorilance  with  that  of  Sir  W.  W.  Himter's  OazetU^r 
^  India,  except  those  in  the  tables,  which  are  copied  from  the  hepori  v/  the  Hunilari/ 
Commitnonrr  vilh  iht  Army  qf  India. 


1.  The  liviutiayas  Gxt«nil  soutli-oAst  imd  luirtli-WDsi  in  a  donblit 
crosccntic  range  for  iioarly  1750  niik-s,  with  a  lircudth  of  from  I^0  to 
350  miloB.  TliL'ir  tnwm' lH'ij,'ht  \»  fnjin  If-.OOO  Ki  20,000  fwl;  tlu 
hi^hnat  |Hnnts  arc  Kincliinjunga  (28,176  fed)  and  Evorcat  (2&,002  iteiy 
The  Sul>-Hiiiial«van  i-ci;iiin  L'^uisiste  of  two  ranges,  svparaled  hy  a  kroad 
valloy  (the  Dtin),  ami  ixHiiicK-il  on  ihu  eouth  hy  the  belt  uf  |M»tilcntul 
forest  liiirl  KWiimp  land  cnlli^cl  the  Tarai.  The  Himalayan  provincM 
are  BhoUiii,  Nuji^kl,  tUiarwdl  ;ind  Kttsliniir. 

2.  The  {ndit<iamdic,  plnin,  in-  lliiiilufitaii  prujicr,  which  evjwimUs 
Peninsular  India  from  the  Ilimtthiyaii  iv-^ion  on  tht!  north,  tho  Sijainwn 
and  IvhirtJir  ruiiges  an  the  wci^t,  ami  thu  hilt  rubious  of  AKsani,  (.'liitlugtia|b 
•ini!  TipiKimh  on  tli«  uiat,  hiw  an  anal  of  IIOO.O  10  sqiiaro  milfs,  anil  a 
(nrLMdth  varyinf^  from  90  to  nearly  300  miliia ;  It  forma  thi;  riohnit 
and  most  [joiniluiis  pjut  of  Lhu  Kinpirc.  Thu  rivers  with  their  triVmlariw 
whieh  w:Ucr  this  plain  urt!  the  Intliw  (h^nf^th  nvi-r  IHOO  niilt'K),  tic 
Ganges  (length  1557  miles>,  and  the  Bmhmaputra,  yver  600  miles  of 
which  li<^H  within  Kn'ttHh  t(>rril(iry.  This  delta  of  thti  Ganpee  and 
Brahirifiputra  f(trms  an  irrf'giihir  parallf^logram  of  alluvinm  of  about 
50,000  s']tmre  miles.  The  water-parting  t>f  the  Imliis  and  Ganges  i« 
about  9ii0  feet  above  Dea-levijl  ;  the  lihipe  cttpiM-ially  U>wanU  the  atst  is 
very  gradual.  The  provinccsi  includrd  in  tht's  rc;^nn  am  Bonsai,  :Vv>am, 
North-WtJKtern  rrovinces,  Uudh,  the  LMnjat),  iSirid,  lUj]iuta.na,  and  other 
feudatory  states. 

3.  The  third  natural  division,  Tropical  or  Pfninaular  Jiutia,  is  bound«! 
on  the  ni)rth  I'V  the  ViiKlhyas,  consisting  of  various  ranges  from  1500  to 
4000  fi'ct  hi<rli,  whirh  cvtetiil  for  ticarly  fiOO  miles  fnim  cast  to  wcit,  in- 
cluding th('  Ariivalli  ami  ^vitpura  ivingoj)  j  at  tlicif  extreme  w«it  is 
Mount  Aim  (Aravalllis),  SG.'JS  feet  high;  in  the  eaj^t  I'liiusnath,  H'9 
foe.t  high.  Tho  I'jist.frn  Ghat.1,  a  less  cnnttnuuUA  fiories  of  hills,  forming 
ntUior  a  descent  from  the  platetiu  to  the  littoral  than  u  distinct  mountain 
range,  exMml  along  part  of  the  east  coast,  ivith  an  average  eh-vation  of 
]5I10  feet,  having  broad  tracts  of  Iflvol  groun<]  between  them  and  the 
ocean,  The  Western  Ghats  extenrl  from  the  Vin<lhyas  ilowii  the  coaat, 
with  an  avenige  height  of  aliimt  ."iOOO  feet,  Imt  mueh  nearer  the  »(!a  than 
the  E.^•*tl'■rn  Ghats.  In  the  nonth,  where  the  two  syatems  join,  an 
elevation  of  over  8000  feet  is  reached. 

The  Oeccan  plateau,  enrloscHi  hetween  thrive  throe  ranges,  slope* 
Ijnidnally  to  the  east,  and  h;is  an  elevation  varying  frum  3000  to  .tOOO 
foot ;  it  i.-*.  hroa<iIy  speaking,  a  region  of  wide  ojien  valleys  and  easy 
slopes,  with  isolated  peaks  here  and  therr,  ami  nuigus  of  hills,  of  whirh 
the  moat  important  arc  the  N'ttgirut,  whose  highest  point  is  Dodabetta 
<S760  feet). 

The  provinces  inchided  in  Peninfldar  India  are  the  Central  Proiinccd. 
Berar,  Madras,  Bombay,  Mysore,  with  the  temtories  of  the  Nizam. 
Sindhia,  Hollair,  and  other  feudatory  plates. 

There  arc  two  great  slopes  of  drainage,  into  the  Riy  of  Bengal  on  one 
side  and  the  Arabian  Sea  on  the  other ;  the  water  -  parting  extends 
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Moeivca  the  Indus,  Nartifula,  Tiipti,  aiid  thn  rivrps  that  watm-  \\m\  niuroir 
jjlain  Iwtwwn  the  Wv»t«m  GhSts  and  the  st-a  ;  ttie  B«y  of  Iteiijfid  rxicejvea 
Ihu  Urahmapiitrn,  (Jangi^f,  Mwhanadi.  CrfMlavari,  Kiveri,  Kiatiia,  and  otliera 
of  less  inipdrtanco. 

Thvre  are  few  Dntural  fresh  water  lakes  in  Pi^ninsular  Indiu.  but 
artiltciaJ  rcii^^rvoint  are  many.  In  i\w.  HimaUyiL'^  \\wxv  wxv  hi; vend 
Ukcas  at  rkvatirtnti  of  from  40110  to  OOCIO  fc*-t :  wdt  [.ikoo*  foiim'd  liy 
bgooiiB  add  inlets  of  tlie  sea  are  found  nloiig  the  east  coast,  iw  the 
Pulicat,  ChilUa  and  Kular  lakitt ;  niid  alon^  th»  vv(-j<t  i-iuuit,  im  the  Hiittn 
of  Cutch.  There  ar«  also  inland  salt  Inke-s,  »u(:h  as  Sanihliar  in  Eaj- 
putana,  ami  l^niir  in  Bemr.  These  are  interesting  physical  fwiturea, 
liut  tliey  have  no  very  tn:u-k<n[  infliUMice  un  eliinate. 

The  island  of  (.'eyhin  (length  :!70  milfs,  limadrh  I'l?  miles),  like 
FeninstiUr  India,  lias  a  belt  of  low  land  i-ound  its  coast  foJincd  of 
tertiary  strata.  There  are  ntimermw  lagnons  <in  the  east  cnaat :  the 
mountain  ttyutem  reaches  an  elevation  of  8:^t^{}  fpetv  Numerous  rivers 
full  into  the  sea  on  the  oast  and  west  coasts,  and  tlieir  basins  and  the 
■tides  of  the  liilU  and  sea-coast  are  llie  seata  nf  dense  trnpirul  vegi'tatinn. 
The  climate  on  the  sca-<x>ant  ia  eqiinlde,  though  the  temperature  is  high 
and  th«  atmosphere  humid. 

4.  The  fiodnf^.o/  Loivrr  Ritrnm  (arfa,  f*7,550  sijtiiire  niil(!a)conaiBta  (i.) 
of  the  Uelt  of  alluvial  plain  stretching  along  the  eastern  shore  of  the  Bay 
of  Ben^,  and  bounded  on  the  east  by  the  forest^clad  mnges  uf  the  Voma 
mountains,  whose  highe.it  point  is  over  7000  feet;  (ii.)  the  lower  course 
and  della  of  the  Iniwatli  and  8itt^iiiig,  the  must  pnxluetivo  piirt  of  the 
whole  pnnince  ;  (iii.)  the  narrow  strip  of  land,  Teiiiisserini,  consisting  of 
low  huwl  along  the  coa-tt,  succeeded  farther  inland  by  hill  cnnnlry,  inter- 
sected by  nuiny  streams.  The  Salu'in  i»  the  main  liver  of  this  distnct. 
There  are  three  distinct  mountain  systems— the  Amkan  and  E*egu, 
Yoma.  and  the  Pannglaung,  of  which  the  Tenosscrim  Hills  may  be  re- 
garde<l  as  a  continiuition.  Forest  districts  are  extensive,  covering  an  area 
of  about  50,U0  ■  s<t^*'^*'  mil^s- 

Tlie  climate  i.i  warm  but  Cijnriblo. 

ij/prr  livma  [urea.  190.000  square  mile*),  which  iit  altogether  in- 
land, is  in  the  main  an  upland  country  with  i»oUl(xl  tracts  of  alluvial 
plain.  It  is  watered  by  the  Irawadi  aud  (he  Sidwin  and  their  tiilmtariex 
For  about  300  miles  from  its  western  frontier  the  country  U  undulating. 
with  occa.'^ional  ranges  of  hilU ;  beyond  it  ia  wild  and  mountaJnoiu. 
Some  districts  are  intensely  maliiri;il. 

Nhe  Indian  Empire,  which  ctcarly  cquaU  in  size  the  whole  of  Europe 
ling  Hussia,  and  whose  popiilatiou  consistrt  of  over  289,000,000 
t  a  fifth  of  that  of  the  world),  presents  many  aud  great  diScrence* 
c,  religion.  mauQers.  customs,  phy8ii[Uo,  language  and  disease. 
i  i:«  necessary  to  say  n  few  words  on  the  geology,  climatology, 
ethnology,  and  sociologv'  of  this  vast  country. 

The  great  northern  HiumUyan  area  ia  a  region  of  mountains,  dccp^mt 
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tbHova,  and  a^^lOltiSbe.  The  nutge  aouLh  of  Tibet  consutA  of  (i. 
ihf  zoJiH  of  iIjb  anowy  peaks  and  Lower  Himalayas,  compoaod  of  cry«t»]lii»f 
aril]  tnoLimorphi{%  gnuiABic  and  granitic  rocks,  which  have  undergone 
i]p)i(>jiv:iJ  pmWhly  aliout  tho  cIoaci  of  thti  sficomLun,'  or  hegiimiiig  of  Ui« 
tertiiirv  periwi,  atwl  of  imfnaailifi-njus  dtfiiiin'iitiirv  IiwIb  Ik-IicvwI  Ut  l-r 
prinriiKiliy  of  |Hili»(VM>i(:  ugi',  wttK  iiuniiiiiiliiii'  liiiivMoiiK  found  ucvaeioioUr 
Bt  an  elevation  of  20,000  feet ;  (ii.)  the  tone  of  the  SuU-IIiniJilayas.  whicli 
consiat  litrm'ly  of  later  tertiarj'  de[H»it«,  H«  in  the  SiMiUikjt,  aiid  conUin 
extenitivD  iomil  nmnuts  of  an  extinct  nianniialiaii  fauna. 

In  tht>  nmth-wcdt  the  hills  httwecii  the  Jehlwni  and  the  hidnn  form 
the  Kult  nmge,  containing  vusl  l>L-ds  of  siUt  and  stralilied  hkIcs  of  ntmort' 
tivory  gtiolo^Vml  epiic:1i.  It  i^  wild  to  hiivis  formed  at  one  peiiod  {turt  of 
tho  Boutlierii  limit  uf  the  Asiatic  nminlaiid. 

Along  the  foot  of  thu  Siwaliks  lies  the  Bhabcr,  a  forest  lH?lt  on 
sloping,  gravelly  noil.  Tlirou^li  this  tho  water  pei-colau'ji  to  a  hcd  ti 
clay,  which  hrings  it  to  thu  surfiice  on  th*  edge  of  th«  alluvial  plain; 
hen^  it  ^'iv(>»  riHii  to  »  d[4iH(!ly-wo<H]itd,  dump,  [HTKtth-nttjd  tiiiel  uf  ait 
average  hreadth  of  twolvo  miles,  known  m  tho  Tami,  which  strotehes  from 
the  (,tiiiig«K  «rl(>ng  the  fuot  of  the  lliin»Uya8  t«  Assam.  The  vt!>get;itiun 
covering  thu  a'nhMH  of  thn  lower  ningei)  of  the  HiRialti.y:is  iiifliiciicw  the 
amount  of  rainfall,  and  mnditics  itfidistrihution  in  tho  soil  as  it  enters  the 
alluvium  at  thi;  Ihiso  of  the  hills. 

The  tilliivi:d  tract  of  tlic  Indo-(!angolic  plain,  stretching  acrase  ibo. 
north  of  th(!  ptMunsida,  is  dmincfl  hy  the  rivem  that  flow  from  the  tlimv 
layas,  and  travcniu  It  In  channels  which  nm  vul  more  or  loss  ilvvply  bt'Iuw 
its  giMiuml  surfacn.  Borings  made  at  different  liicalities  across  the  plain 
have  shown  that  the  alluvium  has  a  depth  of  many  hundreds  of  fccL 

There  arc  vallcyn  in  Assam  inul  ('acbar  wliich  apfiear  to  have  under- 
gone ddjircssion  at  a  recent  gcologiejJ  pfrind.  They  contain  large 
swampy  regions  which  iiro  suhjett  to  floo<ling  when  the  livers  are  full. 
Where  Lhiisc  rivi-rs  enter  the  Hiy  of  Bengal  wi;  find,  along  the  wa-fiice  of 
great  part  of  the  dettn,  a  hnmd  pestilential  /one  of  awampy  land  thickly 
covered  by  low  junjiie,  known  as  the  Similiirlians. 

Thu  peniiistiht  of  Inilia  in  mainly  compo.ttKl  of  vm-iona  forms  of 
gneisHose,  graiiif^iid  and  allied  rocks ;  thu  general  character  of  ihu' 
newer  rocks  which  rest  upon  them  is  sihcious  and  sedimeiit<iry,  with  the 
exception  of  the  gi-eitt  Herins  of  volcanic  rtw^ks  which  iH?eupiea  all  the 
western  portion  of  tho  penjufiula,  fn"»m  tlie  west  coast  mirth  of  Malwa 
eastwards  to  Niigpitr.  There  is  a  groat  tract  of  almost  treeless  counlry 
covered  in  p-irt  hy  the  fertile  cotton  soil,  in  part  hy  Imrren  latoritr,  in 
part  by  flat-topped  hills  of  volcanic  rocks.  From  tho  eastern  flanks  of' 
the  Aravalli  mounUins  there  Rtretehea  a  great  region  of  sandMonr^ 
nhaleA  and  limejitonca,  as  also  notably  in  tho  Virtdhyan  range. 

Thero  are  no  ondenccs  of  recent  volcanic  action  on  the  jx'nineuhi,  but 
Barren  Lsland,  in  the  Bay  of  Bengal,  bejirs  evidence  of  comparatively 
recent  artin'ty.  In  Bome  jKirl-s  of  Bumna,  and  also  in  Bralnchi»tan,  there 
are  so-called  mud  volcanoes  which  discharge  gas,  mud,  aud  small  quantities 
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of  petmloum,  nnd  apjxiar  tn  Ix'  n!fnml>Ip  t(>  tin?  miiapB  whicti  pvo  riso  Lo 
hot  springs  foiiiul  in  diffi-rent  parw  of  Imiin ;  some  yiold  puro  wnU-r,  as 
Sittt  KiUid,  near  Mungliyr,  oUiera  wat«r  impr^nated  wLth  various  aalinv 
mattflrs. 

With  reference  to  th«  natiire  of  the  ooil  anri  the  siihjaccnt  water — a 
matter  of  great  importance— It  is  to  bo  noted  that  raiii-wntcr  takes  up 
in  solution  more  or  loss  mineral  matt-er  dfrived  fmm  th»i  di^iiinijinHititm 
of  the  ri^»olc«.  This  rrvnsista  prinpipdDy  nf  rarhonat<'5  of  the  nlltalino 
earths,  chiefly  lime,  which  give  nse  (o  the  fonnntJon  of  llint  jwKiiUiar 
nmlular  calcanwiw  con<Tf*te  knottii  lu*  kunkar,  and  of  chloriilea  and  buI- 
phatt!s  of  the  alkalis,  principally  soda  (rc/i). 

In  alluvial  tracts,  where  the  soil  is  formed  of  partially  decomposed 
rock,  the  production  of  soluble  ealts  is  great;  well  wiiterfl  there  ton- 
lain  proportions  of  theJW!  saltii  varying  from  .'!0  grain;*  per  gallon  tt>  300 
grains  or  more.  In  the  plains  of  Upjier  India,  where  the  producticii  of 
iioluble  Baltii  19  Ripid,  nnd  the  subsoil  water  rises  to  ncAr  the  eurfuce,  these 
aalti  occaAiotLally  crystallise  out  on  the  surface,  in  consequence  of  the 
o]tc«anvo  evapomtion ;  thus  a  cnist  is  produced  which,  effectiully  prc- 
ronting  vegetation,  utorilise*  targe  tracM  of  land  ;  and  thn  imprc^ination  of 
the  well  waters  may  ha^e  a  deleteriofut  eR'ect  upon  ln\ilth.  C'onsiderahle 
areas  of  dilTercnt  parts  of  the  limd  surface,  especially  in  ihu  vicinity  of 
(^d  villages,  are  the  seat  of  nitrification. 

The  geographical  and  physical  characters  above  mentioneil  involve 
TBiieties  of  climate,  and  between  Northern  and  Tropical  Imlin,  accord- 
ing to  latitude,  elevation,  and  otht-r  physical  attributes,  ev^rj'  dogrcc  of 
difierence  in  temporaluro  or  humidity  i»  found.  Aliltyn's  dwcriplion  of  a 
crying  climate  is  amply  illuBtrated  in  Itidm : — 

For  Hot,  Colli,  M^iiit  uml  Drv,  four  chuinpiona  5«Ke, 
Strive  h«rro  for  ma^l'ry,  and  to  battle  bring 
Tlicir  embryon  atoms. 

PantAvm  latt. 

There  are  three  distinct  BcaRons  in  India — the  hot^  the  rainy,  and  the 
cold — which  vary  in  duration  and  in  times  of  setting  in,  transition  from 
one  to  the  other  being  »omewbat  gradual ;  approximately,  the  cold  reason 
extends  from  Novembe-r  to  March,  the  hot  from  March  to  Jiuiu  or  .Inly, 
and  the  rainy  s^Aaon  from  that  to  October,  thcjic  swisona  boijig  gr<»atly 
influenccl  by  the  monsoons. 

In  the  Wginning  of  April,  when  the  whole  surfncc  of  the  continent 
liecomci  hotter  than  the  sea,  the  rarefied  air  rii^et  and  is  repbiced 
hy  the  cooler  currents  drawn  in,  laden  with  moisture,  from  the  Indian 
Ocean.  This  ia  the  south-west  monnoon,  which,  commencing  with  stoima 
of  thunder  and  wind,  hursts  in  rain  on  the  Malabar  c^^n*^^  i-iwa  to  higher 
regions,  and.  being  intercepted  by  the  mountain  ranges,  condenseB  its 
moisture  in  heavy  rain  on  the  Western  Ghlts  and  on  the  coast  of  Arakan. 
Following  a  noith-caatcra  cotirse  it  gradually  los&s  its  force,  which  ia 
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much  diminished  ore  it  pass  the  25th  pamllel  of  north  latitude.  Tic 
Comatic  and  Ooromandel  coasts,  being  sheltered  by  the  Wcrtam  Ghiti, 
are  cumparati^'ely  dry  when  ihc  wc»t  coast  is  deluged  v.-ith  rain, 

Abuiil  October  the  winds  are  varinlilo ;  there  is  a  reversal  of  the 
current,  which  blown  Boiitliwaitls  for  the  miwt.  part  as  a  diy  witid.  till  it 
hriiiga  moistiifo  fn>m  th<j  iJuy  uf  Beiigiil,  which  falls  as  rain  on  the  ctwsl 
of  thi;  Carniitic  and  i3n  the  Ka-«tern  Ghikt^  ;  whiUt  Bomo  ports  of  the  South 
of  Irwlin  receive  a  certain  amutUit  of  niin  with  eaoh  monsoon. 

On  the  weatern  coast*  the  rainfall  \%  the  heanegt ;  but  there  are  maay 
local  variations,  some  elevated  regions  receiving  almost  a  deluge,  vhilit 
other  ji.itver  Av^tivt  an*  coiupanilively  dry.  Tlio  omdititins  favoural>l«  to 
condensiiLJon  and  fall  of  iiuii  concur  in  certain  localities,  whilst  the  roverK 
obtains  in  others.  The  climate  varies  accoi-dingly  ;  in  the  plains  of 
Hindustan  and  ihv  ttiLileUnds  of  the  Deccao  the  heal  is  intense  and  dry, 
though  often,  an  in  BenjaU,  it  is  greatly  modified  by  moisture.  In  the 
Routh,  wlu're  the  diurnal  and  anniul  rurigu  of  t^^^niperature  is  coiapani- 
tively  small,  tliu  scii-eouHt  enjnyit  a  fairly  eiiiULhle,  though  vcmrvu  and 
humid  climiite  ;  hut  all  alon^  tbo  coa^t  the  heat  is  tempered  by  sen-breoiet. 
In  the  rii.Hth*w'Mt  tlio  chjiii^t'*  <jf  temperature  are  off+'n  grc<it  and  sudden. 
lu  Ibe  cold  euauon  the  hmt  in  the  duy  may  be  great,  but  the  t«mput«- 
turo  at  night  may  fall  some  <logrcea  bcliiw  frcexing-point. 

The  c<rect«  of  a  dry  ur  luoist  atiuosphvce  at  the  same  temperature  an 
vory  dilFerent.  Dry  air  in  mciiioii  at  a  temperatui'e  of  100'  la  mora 
tolerable  thun  stagnant  air  liulen  with  moisture  at  80°,  The  hot,  dry 
windu  of  Boiue  jKirts  of  the  Dccciiii  and  Norlhein  India,  wliich  blow  during 
the  months  of  May  and  June,  are  more  endurable  thiin  the  cooler  but 
humid  atmosphere  of  Lower  Bengal,  of  parts  of  Bouthem  India,  or  even 
the  arid  tmcte  of  Siiid ;  there,  though  there  be  very  little  niin,  the 
atmosphere  is  humid. 

In  the  uorlli-west  the  rains  begin  towards  the  end  of  .Tune,  and  fall 
in  diminished  ijmintity.  In  the  Tunjah,  m-ar  the  hitlu,  the  rainfall  again 
increases,  but  in  the  Southern  Punjab  and  in  the  great  desert  rogioiu 
there  is  very  little  rain,  in  aurae  jturts  none.  In  the  north-east  corner  ol 
India  the  wind  that  Liitigis  the  rain  blows  over  the  Buy  of  Bengal  from 
the  south-east ;  and  from  thi«  quarter  Bengal  and  the  Gongetic  valley 
receive  their  rain. 

The  nnrlh-eitst  monsoon  cnmrnencca  gradually  in  Octolwr,  and  is 
attended  with  dry  weather  throughout  the  pcmnsida  generally,  except 
on  the  CoromutiduL  cuodt  where  it  bringB  ruin  from  the  Bay  of  Bcn^ 
between  Oetolier  and  OocomlMtr.  A  little  rain  fn'4juiintiy  ^lla  in 
December  in  Bengal  and  other  parte  in  the  north,  after  which  it  is  dry 
until  M  irch,  when  variable  windR  aet  in  which  last  till  alMiut  June,  when 
the  boat  is  great.  About  the  end  nf  May  the  fiouth-wcAt  monsoon  again  Kta 
in,  bringing  a  few  showers  known  as  the  lesser  rains.  In  the  hill  stations, 
sueh  OS  Darjiling,  Masiuu,  Naini  Tal,  Marri^  Chaknita,  Simla,  and  generally 
in  the  elevated  stations  of  the  lower  ranges  of  the  HinmUyas,  also  at 
Utokamand,  Kimilr,  Wellington,  in  the  Nilgiris — stations  at  elevations 
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of  5000  to  7000  fe-ct. — the  i>linmt«  is  gcniiU ;  it  ia  cool  and  healthy  in 
siunnmr,  and  aliuoiit  lut  lirutiiij^  in  wiiittr  iis  Eurupo.  Thu  niiiifiiUx  of 
the  soulhuni  Mil  etati(ni&,  Bucb  as  UlAkuumtid  and  ^^'clliIlgti}Il,  arc  40  in. 
and  48  in.  in  the  year;  wliiUt  in  the  Himuhtyan  t^tuiioTid  it  iu  tit.vi.vier, 
being  at  SiinU  7Ci'3  in.,  »t  Chaknlla  61  in.  nl  Mani  .'itj  in.,  niid  at 
Durjiling  l'J7;  thu  luttL-B-,  huucviT.  is  \\m\.vi  uit  exct-jiLitnuLl  raitilull. 
OhjcctinnK  are  eoniL'timi.-«  miulb  u>  tliu  hill  sttttiona  on  uc-count  of  dunipnexti, 
uwing  to  the  <]iiantily  a\v\  dunitinn  r>f  the  ntirifHil  ;  Kiit  withiil  the-  bilU 
are  juxtly  favourite  buallb  rcsorlfi,  mid  may  pcrbu-ps  becuuiu  tbu  silea  uf 
colonisation. 

In  tbe  north-west  of  India  »\mw  rii'pons  tidvo  a  niirifatl  of  K-pts  tb:ui 
15  incbea;  in  many  paru  uf  it  much  le»«.  even  tut  litllu  tu)  2  iutljej;, 
whilst  the  desert  tmet  ih  idinost  minlcss.  This  iireji  iiiiludet!  Sind,  \-A\rx, 
of  the  Huiijub  and  uf  Kujimtariii.  A  xoiie,  with  uii  iiiiiiiutL  fall  uf 
between  Ifl  and  30  incbfls,  borders  tbo  and  rcginti  on  the  north  and 
oast;  a  holt  of  100  to  2{»0  miles  wide.  The  npper  p&rta  of  the  valley 
of  the  Ganges,  Cvntnd  India,  and  the  eastern  ctmut  of  tbe  Madnw*  IVt-ui- 
doncy,  have  a  fall  of  between  30  and  GO  incbes.  A  soutbuni  dry  zone 
extends  from  Nasik  to  Cape  Conionn.  The  deltas  of  the  Mahanndi  and 
t-Iangts,  and  the  lower  [wri  of  tlie  (.JaJi^elic  valley,  ha.vu  a  fidlof  betweun 
60  aTid  75  incbe&  There  luv  two  hehi  of  excessive  miiifall, —  one  e.xUind- 
ing  along  the  Amkan  coast,  from  the  tnotitb  of  tbc  Irau'ndi  np  to  tbe 
valley  of  ibe  Bi-abmaimtni,  tlie  other  on  tbe  west  toast.  In  tbeso  regions 
the  most  remarkablo  fnlis  occur,  because  thi'v  are  ]>liiwd  in  tbe  dii-nct 
course  of  the  south-west  monsorjn,  and  i^atch  '\t»  :m{mcE  at  hi-ightn  where 
vapour  ii  most  readily  condensed  into  niin.  Cbvrni  I'uriji,  in  tbe  Kbdsi 
Hiilit,  where,  at  i5»8  feet  above  the  sea,  600  inches  of  niin  fait  in  half 
the  year,  is  on  the  edge  of  an  abrajit  mountain  i-idge  and  jiUtenu,  situiLted 
about  200  iniltM  from  the  Ifciy  uf  Beiigid  ;  tbe  intervening  country  being 
covered  with  rivers  and  swamps,  over  which  blows  the  niouHnfm,  Ijulcn 
with  moisture  from  the  ocean.  On  this  plateau  tbe  Antt  condensaticm 
takes  phu-e,  and  the  fall  is  so  great  that  in  a  few  weeks  tbe  jilains  of  tbo 
Sylhet  district,  lying  at  the  foot  of  the  hills,  are  converted  into  a  sea  ; 
whDe  a  few  mile*  farther  iiJand,  and  at  little  greater  elevation,  the  fall 
ia  reduced  to  less  than  one-half. 

At  Mahulilesfawar,  in  the  Western  Ghilts,  the  conditions  arc  somewhat 
similar,  but  there  the  fall  aiiKnintj*  only  t'.  tiKout  300  inehc-^. 

A  geu«nU  idea  of  the  climatic  conditions  of  boat  and  humidity  may 
l>e  ilerivod  from  the  following  table,  representing  stations  throtigbout 
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Yearly 
Me*Q  Temp. 

Mean  Uai. 

Mean  Min. 

SUltlOD. 

Elevstion. 

Temp,  of 
Hot  tent  Hoath. 

T«iiip.  of 
CoMeat  Hooth. 

tblol^ 

Fe«t. 

• 

. 

. 

Incboi. 

CalcutU ' 

21 

78 

96 

66 

65  6 

D&cca 

22 

78 

93 

55 

73-7 

Darjiliiig  . 

7421 

51 

67 

33 

127  1 

Boriibuy    . 

37 

80 

90 

68 

74-4 

Puna 

1849 

78 

101 

54 

28-3 

Belgaum  . 

2550 

74 

97 

68 

48*8 

K&raciji 

49 

77 

93 

54 

7-8 

Jacobabad 

186 

78 

111 

43 

4-4 

Mailras 

22  • 

82 

99 

68 

49-1 

Trichiiiopoli 

275 

82 

102 
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80 
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35 

45-8 
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70 
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38 
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75 
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43 
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4S 
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77 
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555 

79 
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74 
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36 
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Marri 
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56 

83 

34 
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S945 
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52 
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74 
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44 

22-5      1 
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76 
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44 
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Allahabad 
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78 
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47 
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1025 

79 
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54 

44-9      1 

Jabaljmr  . 

1341 

75 

104 

46 

63-6      1 

Indorc 

1823 

74 

102 

49 

3«-l 

Luckiitiw  . 

369 

78 

104 

45 

37-6 

Kaiigurm  . 

41 

79 

98 

64 

99 

Akvab      . 

20 

79 

92 

59 

1957 

Silisdpir  . 

333 

73 

91 

49 

93-1 

Bangalore 

2981 

73 

93 

56 

35-6 

Trincouialco 

175 

82 

94 

74 

61-8 

Kaiidy 

1096 

76 

87 

68 

84  5 

Colombo  . 

40 

81 

88 

72 

87-3 

Newura  Kliya   . 

6210 

59 

71 

45 

93-9      ' 

1 

An  iniporUint  element  in  climato  and  health  is  irrigation,  by  which 
milliuits  of  acrc3  of  land  otherwise  sterile  are  fertilised ;  tha  atmospheric 
conditions  are  also  modified.  There  ai-o  extensive  regions  where  the 
normal  rainfall  is  insufficient  for  agriculture,  and  without  the  aid  of  artificial 
irrigation  the  land  would  ))0  sterile.  This  is  remedied  by  reservoirs,  canals 
and  wtills.  Where  the  rainfall  is  less  than  15  inches  irrigation  is  always 
necessary;  where  between  30  iiicht-s  and  60  inches  it  is  often  needed, 
and  great  distress  has  been  cjiiibc*:!  )>y  the  want  of  it ;  where  between  60 
inches  and  73  inches  it  i.s  looked  upon  as  a  luxury,  save  in  exceptional 
years.  Where  the  rainfall  is  excessive  embankments  are  ne-cossary  to 
preserve  the  crops  and  villages  from  de8tructi\'e  floods,  and  the  cultivation 
of  land  is  dei>endent'on  their  efficiency.      Irrigation  is  now  provided  to  a 


'  ThesH  particulars  are  token  from  ClimaUa  and  Weather  of  India,  Burniah,  and  CegUm. 
a.  F,  Blanford. 


THE  CUM  ATE  AND  SOME  OF  THE  FEVERS  OF  IND.A 


305 


\ 


I 


I 
I 


gl^t  ojctont,  aiu]  a  vast  area  of  Innd  is  brought  luirlcr  cullivatioii.  The 
works,  oonsifiting  of  amnlfl  i>f  vuriutis  sires,  wjiinet-t^fJ  with  rivers,  dams 
or  antciibi,  lakes  utiH  tanUn,  art!  very  c>xten.<)ivc  throii^ht>ut  India:  tliv 
gnvit  rivers,  w,nth  many  other  lewer  streams,  have  been  hiid  uiiili>r  am- 
tributidd  ivv  i\w  formation  of  artififiiil  lakos  unci  reservoirs,  ami  i>tbpr« 
■K  in  prnjcct.  Oliviniisly  a)l  this  niiwt  havp  ronsidoralilo  otloct  not  onlv 
on  the  climate,  t>ut  also  ti[K>ii  the  general  health  of  the  p<Kiple ;  cspuciully 
aa  reganls  fever. 

Another  point  wnrihj'  cA  nntico  ib  thn  infliipnrc  of  fiiffsts  upon  th« 
climate.  There  is  reaRon  to  Wlieve  that  at  one  time,  M'heii  the  Uu;it  of 
the  Wim-'iU!  was  I«b8  extJ-em<\  muw  of  tJie  ll(^fi»lt■t  |>lairiH  of  Imlia  wore 
oover»^l  with  troe.i.  When  wf  n'^call  the*  fact  that  cerLiin  desert  lejt^uiui 
wore  at  one  period  the  scat  of  t«irly  Ilimlu  civilisation  and  population,  il 
is  evidetit  that  the  phyaiwil  conditions  of  thfl  country  nuist  have  boon 
very  dilTerent  from  what  they  are  now ;  and  it  soenift  pmWble  that  the 
change  Is  due  to  «ime  extent  to  destniction  nf  trees.  The  ciiUivation 
nf  forests,  therefore,  is  a  matt^'r  of  great  ini|K>nance,  for  they  temper  iht; 
climate  by  the  nioifture  they  exhale,  and  lend  to  iucreaae  the  rainfall 
in  comparatively  arid  regionii. 

The  diatrihiitinn  of  mnintiim  ik  mrmb  )in{Hirtant  as  regards  climate 
and  health,  eftpeciallv  that  of  the  tubmil  iru/rr,  itit  pi'oxiiiiitv'  to  the 
surface,  anrl  its  conclition»  of  movement  or  uf  Htagitacion.  The  preva- 
lence and  intensity  of  fevera  in  India  are  largely  influenced  hy  stagnant 
sulwuit  water. 

The  population  of  India,  according  to  the  census  of  1891,  is  over 
fi89  miltioud,  milled  exceeding  females  by  about  one-fiftieth.  Of  those, 
207,731,727  an)  Ijindiuf,  57,321,164  Mtihaiiimadan*i,  81,044  Eunwiami, 
IO0,.^.'iI  British  —  the  balnnco  being  compi>sed  of  other  A)tiatic»  and 
(European:;,  and  a  fen*  AmerieanR,  .Vfrieans,  ami  Aii.itnklinns.'  Thia  large 
population,  averaging  generally  1^*4  to  the  i»r)u.ai-o  niik-,  i»  of  a  very  mixed 
ehanu-'ter,  and  comprises  members  of  sioverul  of  the  racial  «tockii  of  the 
world. 

To  tra«?  tko  hiutory  of  tlie»te  nicen  is  not  possible  within  the  limits 
of  thi.i  article :  hut  a*  regards  their  distribution,  broadly  speaking, 
Mongoloi<ls  pi'edominal'ii  in  the  RiniaUya^  and  Bitnna,  Aryans  in  the 
Indo-(!angi-tie  plain,  and  Dravidiuns  ajitl  a  mi.\tui'e  uf  Aiyaiia,  Mongo- 
InidH,  and  Dravidians  in  the  Deccan.  The  Muh.inimaihuiB  of  mixed  race* 
are  found  more  or  lews  all  over  the  eounti  y,  thuugh  It**  numerous  in 
tJi«  south  than  other  parts.  Eiu'iipt-'aim  and  Euni*iaiis  are  everywhere. 
These  diversitifH  of  nue  naturally  entjtil  diversity  of  phyi^iL'al  and 
moral  attributes ;  a  Ku'wian  does*  not  differ  moivi  from  a  Spaniard  than 
does  a  Sikh  fnnn  a  Rengali,  or  a  lijijput  from  a  peasant  of  Southern 
India.  Difforemea  of  elimate,  locality  and  food,  eomljined  with  racial 
ilifTerence*.  pnxluc*?  in  iho  inhabitants  of  India  varying  capacities  (or 
enduring  or  n-fiisting  <lii;e;bte. 

Aa  regards  food  and  habits,  the  Hinihift,  oBpceially  the  higher  castM, 
'  Hum  sUtittla  or«  from  the  Ht^ori  qf  lAe  Oeiuia  a/  Ituiia,  1891. 
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Hubeist  chitslly  on  farinaoMiw  food — wheat  in  cort-xiti  regions,  rice  in 
otliiii-a  niilli,  ghct\  vegetablos,  and  fish,  with  oecasioiudU-  ihc  ilesb  of  goM 
or  pigviiii :  the  MutiAnnnadariJ*  oat  a  iniM-d  rtivl.  As  n  nJc  the  riativn 
abstain  fmra  ulculiol ;  buc  SikhB,  low-ui-sti'  flindiiii.  ami  the  aluwigiiw 
drink  it  freely.  Tobacco,  hijinp,  hetwl  mid  t>[)imn  — the  Ijittcr  L>«poeuil]T 
in  maWinl  distiict* — arc  vorv  gcii<>r«lly  iwod.  For  tlio  mti«l  |arl  Uir 
tuLtivdfi  iti'U  abstcmioits,  und  the  nature  of  their  diet  renders  them  mora 
prone  th^ii  Kiir>>pon.ii8  to  adynamic  forms  of  dist-jwi?. 

Timir  clothing  is  giiiit-ndly  cotton,  «ir  woitl  in  \\\v  colder  »«a90iu: 
their  hahitution  simph;,  gerieniJIy  h  hut,  often  oii  the  {rrmnd  and 
ill-vcnliktcd ;  a  mode  of  liring  which  reodwa  them  sme«ptibl«  to 
diseoae. 

Th«  sitriul  habits  of  a  large  proportion  of  tho  native  population. 
involving  early  marriages  and  frequently  «oxual  excess,  lend  to  low«r  tlie 
vitiil  fori-e.  and  thns  to  diniiiiish  their  pipwer*  of  i-esisUm'v  to  thp  evil 
influcm^fis  of  fiimine  to  which  they  arc  ocMunioniilly,  ami  mabiria  to  whicli 
they  are  neatly  always  exptwwl. 

Kurapeaiiii  and  Knnuiiaiis  may  biivo  a  tendt'iiey  to  eat  more  animkl 
(ood  and  drink  more  alcohol  than  \&  ulisolutcly  necessary,  but  tbis  hM 
probably  diminished  of  lat*  ytwrs.  The  dwelling*  of  the  civil  awl 
military  pii])ul:ilion  arc  for  the  moiit  ^x\-  gooi],  uml  tbc  foot]  iiml  occtipa^ 
tJons^  especially  of  the  Utt«r,  are  carefully  rtgidated.  Mo)*t  Europeam 
vfac  go  to  India  an?  ticlccted  lives,  tto  ihiit  tht-  intluuncv  uf  climate  and 
tropical  <liseaHM  may  Ik!  clearly  traced  in  tliem. 

Among  such  variwl  cliraiitcs,  races  aiwl  social  customs,  not  only  are 
the  conditions  of  life  widely  ditfeix-nt,  but  distaw  it^^L-U  assumes  various 
forms  and  miHlilimliona.  How  far  the  uiHuenees  citud  opiirate  in 
regard  to  the  fevers  of  India  lo  the  subject  of  this  article. 


Skction  li. — Fe\^rs 
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Seasonal  Prevalence  and  Etlologry  ;  Distribution.  — The  of!icia] 
saniUity  rt-porl  for  Icidia  for  isy^  shows  thiit,  in  that  year,  the  deaths 
among'  the  general  population  under  reg'istration  (21 7.2rir),6i)5)  from 
all  causes  wi>re  6,y«l),7Ho,  and  of  lb«.M*  -l.liiil.iis:!  wer(>  cans^vl  by  fcver«. 
Rcgistnitiun  as  regards  the  general  population,  tbougli  improved  of  late 
yoiiCH,  ia  not  yet  fio  pci-fiiet  lui  to  iliHliiij^ii.^h  the  forma,  but  probably  two- 
thirds  might  rightly  be  u^Kigncd  to  mfilanid,  enteric  and  simple  coii- 
tiniiiid  fevers. 

Kr«)m  throe  soiircos,  however,  more  trustworthy  information  ean  be 
obtained;  these  are  tho  record*  of — 

The  Buropunti  Amiy,  numbvring  in  1892  {arerage  itrcDgth) 
„    iTail  populatioii  „  , 
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In  them  fevers  ftro  regis  tprcd  unilor  the  headings  "  Intcrmittcnl, 
Itemittent,  Entvric,  Simple  Cyiitinuuii,  and  gthuns";  sotni;  vagueness 
pr<)b.iMy  atuicbtis  to  tlio  iLSHigiiTm'nu  nf  thr  ihnw  butt  ^y\x\m. 

Ill  the  Briti*h  .4rmy  in  1 S92  the  lii^ht»>t  mortnlitv  from  f*'vnr»  occiirrwl 
ia  the  months  of  May  ami  Novwmlier,  th«  lowest  in  March  :uni  February  ; 
in  the  jXuiire  Armif  the  liijL^liesL  ix;i:iirrui  in  Juminry  ;iiiil  Draeniln-r,  the 
lowMt  in  April  and  FBhrnarv ;  in  the  Jail  Piiyalaliiin  th«  hi^hrst  was  in 
April  and  October,  the  lowest  in  Janiiary.  Ffbnuiri',  ami  August,  In 
the  Gf.ivral  PoptiUiiUm  the  highest  nuirbility  fremi  ft'vnra  tjcmirfi  in  (k'toljer 
and  Xovcmlier,  tho  lowfist  in  Jiinn  and  'July,  and  the  (K'uth-ratc  »  noarly 
twice  as  great  at  from  all  vthtr  tauAfs  comliined.  In  llie-  Britlxh  Army 
the  death-rate  fium  fiivers  greatly  irxL'utrdH  that  from  any  uthor  kintl  uf 
diaease. 

In  the  tliul  population  cholera,  dynt-Titery  and  diarrhoea  cauned  alwui 
five  u'tnes  as  many  deikths  as  fevers ;  whi'r<'as  in  tho  gcnanil  population 
they  caused  leaa  than  one-fourth  thn  numUiT  aMrilM-Hl  to  fi'vcrs.  In  the 
British  Army  these  three  diseases  caii»ed  rathur  k-ss  than  half  as  many 
deaths  as  did  fevers,  hut  in  the  Xative  Army  thi-y  wuuicd  ime-lhinl  more 
deaths  than  fever*.  From  thia  it  may  '»'  irtfurr«-:d  that  the  •I.-iil  popula- 
tion, however  obnoxious  to  bowel  complaiuta  or  other  diseases,  has  some 
immunity  from  tho  fever  ciiixiut  which  alKoct  othiM'  classits  not  subjvct  to 
the  wme  vital  conditions  and  restrainbt. 

It  is  also  to  be  noted  that  the  arinuiil  mortality  from  fever  varies  loss 
than  that  from  bowel  complaints  (anil  iMpm^ialiy  cholera),  which  is 
(subject  to  many  Knctuationa,  depending  on  s>>ji8oniil  influences  and 
epidemic  activity. 


Tablb  I. — Death-mtes  from  all  Causes  and  Pn'valenco  of  Fever  Deaths 
among  the  Qonoral  I'opulatian  in  1893. 
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TabLS  V.      SeiionjJ  Prevalence  of  "^tv^v*  in  th«  Jail  Pojiulatioii  in  1 893 
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TftSUt  Vt. — De*lh9  in  tho  Eupopwin  iiik!  N«ti\*o  Armiea  and  .Tall  T*opii- 
btioD  from  ik-ngiio,  'lyphiw,  Kdaiiaiitg  Fuver,  Cerebro-apiria]  ]*'evpr, 
■od  other  Fevers  in  li^92  : — 
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Tho  but  forty  ycara  hare  floon  groat  improvement  in  tho  hygicmo 
eoDditioiu  uf  Imlia  generally ;  and,  under  the  niL-tpicos  nf  the  Sanitary 
D>'|nr-tiii<>nt,  furtlier  anieliimilion  m«y  Im?  exjM.>cU-<l.  I'nictioul  »<uiilary 
work  an<l  more  enlightened  iiui'lligence  on  the  [uirt  of  the  peo|)lc  will,  it 
in  to  \w  hiiped.  prndiially  enhimee  their  material  and  moral  well-being,  and 
dimiimh  th«?  raiH*^  of  the  frvi-nt  «till  no  dwstnictive  lu  iht-ni. 

Ail  to  seasonal  prevalence,  it  muy  he  noted  that  in  the  hot  month^ 
from  March  til)  June,  feven*  of  ft  cnntinu<>d  and  ardent  tvpu  occur  which 
am  apt  to  prove  dangcrouK,  and  itucm  to  hu  piilhulogivutly  linked  with 
tonlatton.  They  are  due  chiefly  to  ovcrhejiliiig,  but  are  liiihle  to  be 
modified  by  malarial  influcnee.  In  the  rainy  scfwoji,  imd  up  to  Sirpteni- 
bor  or  October,  fomu  of  iutuimittent,  remittent  itnd  continued  typoa 
oeenr,  while  there  is  also  a  tendency  to  dysentery  and  bowel  complica- 


JP* 


SrSTEAf  OF  MEDICINE 


tKMia.      After  the  rains,  during  the  emporation  an<1  drying  up  of  the 
({round,  fevcn*  of  llie  lualitiial  tvjx*  become  iiiorti  jJiyvalenL 

A  high  ffvtir  inoiiulily  aeems  generally  to  lie  ius^oointe<]  with  an 
unufluilly  hwivy  niinfiill,  Hint  fllwi  with  deftfCtivL'  dmiiinye  \\t\<\  water- 
supply.  Of  the  saiiiuirv  iiiiiwiUJicu  of  a  |mrw  waU'r»u|iply  then.*  csii  Iw 
no  douht ;  it  is  us  «';«(}ntiiU  to  prciusnatioii  from  fover  iLs  from  olbcr 
diseaws  wlulst  Kuheoil  lu  well  ax  KurfwH-  dni)iiug«  \%  un<jue«lionaUy  a 
great  preventive  ix-niudy.  Whoii  thu  culd  eeiwoii  eets  in,  fevers  ■«  api 
U>  recur,  oapeciAlly  in  the  early  part  of  it  liofrjre  the  Bystcm  beoouM 
habitu;tLi.-(l  to  [lif  change;  the  wwik  and  aiiwiitiu  e-sjHTiiilly  suHtT,  m 
Twining  mill  oihtT^  havu  nhowii.  Thai  such  seiwomU  t-hfingt-s  revive 
f(!ver  is  well  knnwii  to  old  Indians,  'ndio  froquetiitly  find  ihut  cold  brings 
on  a  rL'tuni  of  it  even  «ft«r  ii  Upiw  of  yea-re ;  f»tigue  and  vliill  are  rc- 
eiignif^i'd  as  the  most  fruquetit  cau8ti:i  of  the  i-ecurrcnc(i  of  maUirial  ferer 
at  lic>me  a.s  ivcll  oa  in  India,  so  that  some  mithontics  have  !i9cril»ed  it  to 
chill  ahmti,  or  even  to  un  oxcutuive  auiount  uf  wut«r  in  the  )>lood 
(hydra*mia).  It  i«  ncee-wsary  to  miike  fi  fow  g<'neral  roniiirks  on  etiology 
M  it  appliL's  to  India,  l)ofore  doscriliing  the  f«vur*  theiu^elvts  ;  tbeM 
will  rukle  chivtly  to  malarial  and  vuturic  fuvocn.  ■ 

Etiology. —  Before  the  time  of  Hippocrates  inhabitant*  of  marshy  dis- ' 
trict3  wiTL-  known  to  he  li;ilile  to  iritvrniitterit  fevi-r  But  it  was  not  until 
the  ond  «if  tin'  r,r\.'iM.H-r!ili  L.-niiiiy  ihiit  Ijineisi  pointed  out  its  connection 
vrith  paluil  il  nii.isin.iE.i.  Tin  t.-mi  "niftlariu  "  i^  preferable  t-o  paludism,  u 
paroxyiirud  fevers  are  iiol  alvrnys  due  to  ju.ii"sli  uxhalalionis,  being  inct  with 
aImo  on.  sandy  or  roeky  soilia.  Stil],  the  jiiiwncu  of  organic  matter,  nioigturc, 
and  a  temporatui'c  above  60",  would  aocra  to  be  generally  requisite 

Whatever  its  cause,  twiUnn  is  voiy  piHJvalerit  thruugbout  India.  It 
was  formerly  held  to  be  of  an  aeriform  or  gaseous  luunre,  thtmgh  sinre 
the  lime  of  Varro  (U  4  B.r.),  Lucieliiw  {flrj  B-c),  Columtdla  (iiO  A.n.),  up 
to  Kladier  (161)^),  aii<l  Lirum^ini  (177S),  It  had  ftueii  eurmisod  lltat  eorne 
low  form  of  orgiitiisTO  was  coneerned  in  its  priiduction.  In  I8C6  Salis- 
liury.  in  Aniorica  (52),  thought  ht?  hiw!  disoown.'d  it  in  a  palmella  a«80- 
criutiMl  with  eelU  and  (^piHiilus,  to  which  he  |:hvb  the  numu  of  uguo  ])lant& 
Mitchell  of  PhiWhdphin,  in  1^59,  cndniLVoured  to  show  a  cryptogamic 
origin  of  m;ditri:i.  Ualut;tru  &uspectL>il  a  sfKicivij  of  alga  which  he  dis- 
covKreil  in  \\w  l'i)ritiTi«  marahea.  Niitracycr  aUo  iiscribird  malaria  t«)  low 
organisms,  Kk-bs,  Tommasi-Crudcli,  and  others  in  I  ST  9  described 
germs  or  spuruluB  in  the  suit,  water,  and  air  of  the  Koinan  Campagnft 
and  marches,  which,  nniliT  a  ti'nipi'niruro  ahuve  20*^  ('.  and  mnisturc, 
ntpidly  drvdiip  into  sporigt-nms  liai-illi  :  they  did  not  finri  them  in 
Koil  taken  from  healthy  pWds  in  l.oml«inly.  It  is  &t{it<Hl  that  thp  bacilli 
or  Rporcs  have  bopn  fount!  in  thft  niarrnw  of  bon<>«,  tin*  Hpleen  and  blood 
of  pernotis  dying  of  pemicioua  fever.  t>uring  the  hot  woather  the  air  in 
malarial  districts  was  said  to  be  charged  with  bacilli.  Stagnant  water, 
h'>woycr,  according  to  thcae  writcra,  did  not  usually  appear  to  contain 
them. 

Lanzi,  Terrigi,  Marchiafara  (3S),  Cuhoni,  and  French  obsorven  in 
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rU  Bsarrt  thai  ihvy  lutve  Wit  alile  to  commiuiicatv  nuilaiTjJ  fcvor  lo 
rahliititltyiiiocillalingtiicniwith  bUtodtak^-'rifrnm  maLirial  piktu-tity. 
ever,  Uic  tttdrrntlrH/tf  of  umliinnt  ia/rdion  is  (Itrmrilied  in  uiiutbcr 
of  this  book,  it  is  not  lu-ccsaar^  to  ent«!r  into  il  further  here  than  to 
mj  H  it  now  geiKrally  ailmitt«d  that  micrt>  ui-ganidius  piny  n  fniirkmentHl 
put  in  itn  raiiNition,  and  that  in  all  chm^  of  nmlarinl  fevor  or  cachexia 
tbey  are  not  only  [ircseiit,  but  are  thi*  iiumfrJiatL'  causo.  Though  it  muy 
net  bo  afasolntely  demoiistriLtfd  thwt  thow  nrc  more  than  epiphervnmciia,  an 
BOW  tuv«  thought,  iirii)  pfrh»{i>i-  stilt  thtuk.  riotwilhelJiniling  ihe  roacarches 
fef  M.  Lkvomn  itnil  others  -,  yet  it  iiiuat  liu  uiliiiittul  tlmt  Uicnt  ant  Ktnmg 
mmidfl  for  accepting  this  view,  allteit  the  roodo  of  ucceu  to  th«  body 
%y  the  pATMilo  is  not  yet  duteimiiie'j.' 

It  is  not  the  place  here  to  dwell  on  the  |Kirt  played  by  mifro-organisnis 
tin  the  patfangene«is  of  malarial  fever  ;  oven  if  thf  flisen^o  would  not  oceur 
tvjtbout  their  iulervention,  yet  iioL  lui»  im|Hir1ant  for  iu  evulutiun 
the  prediKpi>Mng  caiucfl  and  external  ciinililiont)  with  wbieh  it  is 
ialod.  and  by  which'  its  oi-curR'ni-o  is  dftemiiiifd.  These  pre- 
tmuta  exiiA  very  generully  in  Indk,  in  eertain  ii'ginus  and 
more  inlMisely  than  in  other*.  It  hjia  liecn  s-hown  that  the  air  of 
ih**  contains  a  variety  of  prtxbicts  foreign  to  the  normal  atmospherv ; 
wuunpl«,  excess  of  tnrbnnie  lu-id,  !iuIp)iui-ntt4Ml,  ]iboHphori'ttfd  uiiil  frtto 
iB,  watery  vapour,  ftmnionia,  organic  matter,  ami  the  mii-rosc-opical 
of  *'^elablc  and  animal  matter.  'Ilio  (riiuwitii'n  of  ftner  Boeiun 
be  greatly  intlui'neeil  l>y  loi'sil  and  rlimatic  cnrulitinnM :  alMc>iit  in  tin* 
*c,  feeble  in  the  lempcrftte,  malaria  bucnmps  imist  tntensa  in  tropical 
te^nnn*.  Watvrun  the  »urface  or  in  tbv  snb&<iil,  especially  when  stagnant 
and  near  the  surface,  stHrina  not  only  t^i  dptermine  the  rlevclopinent  <jf 
the  malanuu*  elt^ment,  but  In  hold  jt  in  suxpenKion.  Naljvcn  of  Inrliu 
•ttnrh  even  Icjw  imjiortitnet-  to  ntmoKpberic  niatea  tbnn  to  \v:iU>r,  ami 
firmly  Wlicve  ponU  and  tanks,  or  even  streams  flowing  tlii-oiigb  ccilaiii 
jon^ea  or  marshy  pl»ci%  to  l>e  charged  with  fever  p«)iBiin  ;  itnd  many 
beltcvv  that  the  milk  of  ariitnnlH  fed  in  these  localllie-H  lu^riuires  the  mmo 
property. 

Thcr?  19  much  cvidonco  to  ehovr  that  when  mnhiria  is  introduced  into 
the  aystem  by  drinking wat^r  (be  efTecLi  arc  more  tnton^^e  iind  mptd 
than  when  it  n  intriNbired  by  air.  Testimony  is  tiot  wiuiting  that  in 
nud»rial  n-gions  thow  who  bnjt  nnd  filler  their  Muter  hiivo  a  gieater 
immiuity  fn>m  fever  than  those  who  drink  it  without  boiling.  Hijipo- 
erate*  and  Rhaxna  iKttb  H4M>i-ted  that  marvb  water  eaiiiied  enlarge*:]  Bpletm 
■ad  also  generatttl  fever,  and  frnm  thjit  time  to  the  pn^sent  tlay  such 
hM  hMn  the  popuUr  b4>]ief. 

Malaria  in  India  as  elsewhere  is  nio»t  active  near  the  siu-faco  of  tho 

I  "  n  jr  a  Jr  hrpothmef  '|ill  JoalMcnt  longUtniia  Unae  c«rume  f&vctir  ft  qu*  'lo  nuvwIUn 
radMtchM  oUigrat  dfthuiHoiiiirr.  T«Dt  i|in  iltire  kur  tivMt  iimvlviire.  bon  uombi* 
■TpMjrllJi  Imp  pnmpbi  i  ranrUim  lot  canfnnilunt  ariw  leu  iliria  almilu*  iIl-  la  •ci«iM'i),  «l 
B— Jaut  ««  UinjisJi  on  m  drnMidv  ouauneut  Iv  nioicn  •I'tu.-oonl  avpc  renwif(iimrnt " 
Ipelioloflrtn'l-— MoawISM"'  d'Unbl,  qvotcd  Id  HVii^uw  ta  the  t'lucni  luui  othtr  ^MuyA 
bf  Wntmi  Wanl,  p.  78. 
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groiinil.  l>i,>4.TtViAin^  in  iriior;^}*  iL  ili.>ui{ipHiirD  ulmve  c'(>rtjiiii  ultitutlflB, 
givoii  »t  from  ir>UU  ty  7l>t>l)  ft-et.  Huw  liigh  it  |K:nnfHt«»  the  air  u  DM 
known,  but  tho  Uip  (if  u  hill,  vvrh  ttie  iip|xtr  ruom  of  a  house,  is  les 
ilangcroiia  than  the.  siu-Facc^  or  grounrl  floor.  Siinic  hill  RtAttons  of  Indii 
nro  not  oxe nipt,  hut,  iis  there  i» constunt  coiiiuiuniaitioii  nith  the  pLains uid 
vnUnyH,  thiH  nmy  hu  tht^  rpKiLlt  of  importation.  When  jwopio  sufTer  fivin 
malann  At  rlevatiotiH  aliovfl  :iOOO  foot,  it  may  oithor  be  derived  from  on- 
suspL'cted  locaJ  scjuive-i  or  carrit'J  u]j  hy  tlie  H-;tmi  air  ri^in^  from  the  {^iut. 
It.  miivt^it  likii  miHit  u]i  tht-  liillHideK,  and  may  \w  tliHErpatod  by  or  travel 
vfith  tlip  wind,  though  no  particuLtr  limit  can  he  definerl.  It  travel*  brtber 
over  land  tliari  ovt'r  Mator.  wpt'dally  «Ut  water  which  is  euppgeed  to 
al>.sorh  and  rittaii]  it.  It  ve.  tuiid  th:il  ushipB  lying  to  locwanl  of  a  malarul 
uliore  have  born  air(^ct<5d  by  the  off-slmrc  wind,  chsrgc<l  with  cmuift- 
tions  from  cargoes  of  greoti  wood  or  ciKds,  rotting  limber  or  bilge,  steeping 
lu^mp,  \\\U\  indigo,  or  otht-r  vcgt'inbli,'  maLlnr ;  that  villagi'H  iuifl  camp* 
liavo  lieen  affecte*!  whi'ii  to  leeward  of  sH'arajjB,  even  at  a  considerable 
(li.HtJiiiC(i ;  that  firt-a,  smokn,  or  a  Iwlt  of  tmes  will  aiTput  it*  pragren, 
ftiid  that  it  cliiigR  alioiit  trnirw  —  hcnr*.)  th{?  danger  of  slcopitig  under 
then)  ;  it  is  said  aluo  that  their  growth  wdl  dentroy  or  present  it,  uid 
that  Home,  for  i-xainplti  tho  fiuea1y]>liui,  liavu  a  (<piTi;i]  antagimiativ  \KttiKX. 
Thid  powf^r  may  hn  in  a  gri'at  measure  dim  to  tht-  rapid  growth  of  thciMt 
troos,  which  not  only  absorbs  the  inoiBLuro  fmm  tliesiHl,  Imt  quickly  create* 
a  prot>octirig  fic-r<>en.  It  ih  lie]inv(><l  that  a  niuKltn  inocsqiiitn  ciirtaJn  will  in 
Nome  way  intcii^cpt  malaria  as  well  as  insect«,  anil  tlitit  it  in  not  generat«d 
whore  the  iliumal  range  is  below  60 '.  A  yoxy  high  tvnipvrature  dues 
not  alwayn  wiiiM^  and  may  even  appear  to  prtivnit  iL 

Malaria  in  more  active  at  night  than  in  tho  day,  anil  niorf  likely  to 
atTect  those  who  an?  exposed  tf>  it  during  Blticp,  esjiecially  if  lying  on  or 
noar  tho  groiuid.  Itarte^-Lfl  th«  weak  sooner  than  the  strong;  the  phleg- 
matic, Ijhiiiphatic  or  melancholic  rather  than  the  bajigiiiuc  or  uervuui 
temperament ;  the  nickly  and  ill'fe<l  rather  than  the  robiint ;  the  death-nihi 
from  fever  rising  considcralily  in  f.imiiin  Aeaaona  or  when  there  i«  a  warciiy 
of  food.  It  Bpivresf  no  age  ;  newcomers  are  more  liable  to  Bufter  tbiui 
those  who  have  been  acclimatised;  yet  previou«  iittackB  ufibrd  tio  im- 
mitnity,  rather  the  i-evt-nwi.  It  alVetU  all  races,  hut  it  is  reported  that 
tiogUHis  aciiiiife  a  tolemncc  which  has  been  ascrilvcd  without  siiflicicnt 
reuAon  to  the  colour  of  the  nkin.  There  are  certiun  tritiM  in  the  Tarai 
and  other  forest  diuti-icUi  of  India  who  ac(|uire  aonie  immunity.  The 
TbArooe,  who  inhnbic  the  Tiirai,  live  where  it  would  bo  death  to  otbera, 
but  even  thfy  are  not  altogether  exempt. 

Malaria  U  tnlvnsi:'  in  the  Tarai  and  on  watcr-loggud  land,  eui-h  as  the 
cxtenaivo  ditittricL  of  liunlwan,  where  the  fr<>o  druniuge  is  interrupted  by 
fmbanknii-iit»  ;  espeeiatly  also  in  district*  under  artihcial  irrigittion,  near 
rieo  and  other  cultivation  in  soiuo  stages,  though  tho  danger  from  frosh 
rico  cultivation  is  probably  cxaggcmtcd ;  And  in  such  lucalitic«  as  tho 
SundarWns  of  Ri^ng:d,  where  tbt;  alluvial  mud  Vi  cuvcrwl  with  dense  jungle 
and  frequently  washed  hy  the  salt  water;  aUu  along  the  tjca-coust,  whuro 


aab  wid  frcali  water  min^Io,  ati<l  wh^ro  organic  matters  dec'om[>ose  in 
noistDrn  anil  heat  It  in  ciftm  nctivn,  uhi,  nn  uriil,  samly  gmunil,  oa  m  the 
,  Sititl.  Kikanf^r,  F'eshawar,  the  I'unjah,  Uhairiilpurc  ;  but  evon  in 
localitios  Bulmnil  waU'i*.  ilatnp,  and  oi'tfEiiic  nmtlur  may  In  factoi-s  ; 
or,  it  may  he,  undcr^^und  watnr  which  naa  percolated  fnim  mal.irial 
localities  -.  yvt  it  tnu>(t  Ih.>  admittt-d  that  in  sume  of  these  ph>ce»  this  sub- 
•Dtl  vralor  lies  at  a  (nvat  ilcpili.  Vur  e\am]>lc.  thiin-  iit-Q  ivgionK  in  the 
iKirdt-WMK  and  in  the  Piinjah  whii-h  aro  productive!  of  fcvor,  thimgh 
their  aoib  are  very  dry,  and  are  cliHrtcterisc-d  by  ahscnue  of  urgunic 
matter.  Insome  oftJiMCCxreptionHlly  drys'iilH,  which  would  imtbucallcd 
malarial  in  the  onliruiry  nenw  uf  tho  tunn,  w»t(^r  is  only  met  with  at 
from  GO  to  lUO  feet  Iwtow  tho  surface  ;  th«  sui]  is  practically  dctsicciited. 
Here  on<*  can  hanlly  rnnsidtT  the  sitil  or  thr  air  at  fault.  Whitnci-,  th«ri, 
comes  tho  Rpo^'itic  poiwm,  except  from  the  drinking-water,  and  where  doc« 
Uiu  booome  coDtatninat^d  \ 

In  AMiun  tho  comlitionn  are  oxacUy  thn  reverac.  The  land  is  marshy, 
and  tho  Bubwil  wat«r  lice  near  tho  surface,  Bomotimes  with  UaU  df  stilT 
cby  duw  helow  iu  covered  with  mnh,  hixuriant  regulation  which  annimlly 
•fvinL^A  np  and  dica  away,  Iwiving  the  soil  laden  with  or^anit:  matter. 
llere  the  conditions  conventionally  considertnl  to  W  pnwluctivo  of  nmUria 
are  all  pn?Rent ;  now  both  th)<i  aotl  iitid  thu  {lry  noil  lii^forL'  dttsLribt'd  pro- 
docv  moLirial  fever. 

It  often  appMTa  with  great  Wndence  after  excavation  or  turning  up 
of  aoil,  and  in  land  that  has  recently  Iveen  denurlii'd  of  jungle^  It  le 
tstensting  to  noUf  th;it  in  liuch  Ci*»i-*  the  noxious*  clU'itH  mo  not  nlwayit 
confined  to  the  production  of  fever.  In  n  ri?inarkii)>le  exiimpte  which 
oocarred  in  my  own  experience,  a  detachment  of  Kurdish  sohliers. 
nmaunpctl  on  wwne  gnjuml  iu  Bunua  which  had  bwn  reci-nlly  denuded 
*A  jtinglc,  were  atcaeked  hy  n  peculiarly  fatid  form  of  dysent^^ry  in 
wbkh  tho  colon  rapitUy  liecamo  gangninoiu*.  and  hy  rcimittent  and 
lypho-malarial  fever  of  u  very  eevere  and  fatal  character,  as  well  .ih  hy 
fever  in  a  leu  aovero  form.  On  tho  other  hanrl.  dniining  and  cropping 
Mem  aft«T  a  time  to  diininimh  or  destroy  the  poison. 

There   arc   regions,    farnxMly   popuhms    but  now  deserttid,   Ruch   ate 

icnc  cities  the  ruins  of  which  are  hardly  to  he  trai^etl  in  dcnae 
jangle,  which  liavo  become  noturioux  ifitc^n  of  fever:  there  are  also 
plaoM  now  comparatively  healthy  that  were  formerly  dangerous. 
Malaria  b  at  ita  worst  during  the  drying-up  eeaAon,  after  the  rains,  and 
at  the  J»egimiing  of  the  (wId  «ea«ou.  In  the  dry,  hot  weath«r  iind  during 
heavy  ruin^  when  tho  ground  3a  covered  with  water,  or  when  tho  land 
boA  lK!>en  for  Jtome  (imo  cultivatrtl  and  jiopulated  (rompare  tVIeutta  of 
tcMlay  with  that  of  a  hiuidrod  ycAi-s  ago),  or  covered  with  treex  or  even 
fresh  turf,  it  is  less  vimlent^  Certain  chanictcrs  of  thu  soil  wavTa  to 
bvour  itj*  proiluctHm.  Sandy,  porou*  gr*inn<I  with  a  substratum  of  clay, 
aoil  eimiaining  organic  matter,  mixed  alluvial  deposits,  volc«nic,  rocky, 
granitic  soils  or  surfaces  have  been  thought  to  favour  it,  Maclean 
calls  attention  to  the  fact  that,  when  excavations  wore  nude  in  the  island  of 
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Hong-Kong,  which  consiflU  entirely  of  wcathprcd  aod  d^'aying  granite, 
oiiil  i«  lialilo  to  bo  pvrini'atud  wilb  u  peculiar  fiuigiu,  violent  aud  faUl 
rcmitWnt  icvcr  appmrwl.  On  the  other  hand,  all  iho  concliliona  snppowd 
to  causo  iniil:iri»  may  hp  present,  anrl  yet  the  (liswise  lie  absent,  Thr 
tow-lying,  BU'umpy  gniiinil  of  Ihn  Conuin  an<l  ihir  dry,  arid,  tiamly  jiUiiu 
of  Marwiir  arc  vory  different,  yet  malii.ri,il  fever  prevails  on  !)olh. 

Pringlo  and  oth«ra  thcught  sa)t  marsliea  insaluhrioiu) ;  but  if, 
says  Mourc>,  kiU  marHhes  am  diiU'terioits,  tlio  ncij^hlMiurhixMl  of  the 
Satnbhar  Ijikc.  should  be  deadly ;  if  marshes  overflowed  by  the  *ea  »rc 
jiijuriou3,  thi)  neigh bourhcHMl  of  the  Hunn  of  l^utch  should  be  ui 
(Ucampin :  but  tho  fr?ver»  in  th<»e  loadiLiea  ara  nut  wi>rao  than  those 
in  other  part*  of  i.he  cnmitrj'.  Snnin  have  even  thought  that  aaltnut 
and  alkiilinity  in  the  eoil  tonfer  immunity. 

It  must  h&  a^lmittt'd  that  no  jmrt  nf  India  i.<t  exempt  from  malaria, 
though  its  intflnnlty  varies  greatly.  The.  fwver"  it  pro<bicc«,  more  or 
lesa  inlcnso  in  liifTcrpnt  pliiees  iiccording  to  circumfitJinceR,  may  be 
said  to  be  endemic  eveiy»-hcni  thrnughnut  it.  Kot  nnfrpf|Hently. 
under  eertidii  metetirologicid  conditions  and  failure  of  food-supply,  they 
asAumn  a  domiiunt  and  dcMructivo  cpirleraic  character,  and  influnnce 
masses  of  the  populatinn  far  ajul  n-idt>.  8omc  hill  stations  may  prac- 
tically  be  exempt;  but  in  the  Sub-ElimaLiyan,  Indo-Gangetic  and  penin- 
siilar  re^fin.'',  from  the  desert  of  Sind  to  the  .iivanij^w  of  A.wam,  it  m 
univeniul.  It  may  h'-re  be  noted  thjit  the  grograjiliical  (hstribution  of 
malaria  u  Niid  by  Lombiird  to  be  within  the  OOth  |uira]Iel  of  north 
and  the  2."ith  nr  30lh  of  mmth  latttnde.  It  may  lie  Jiakeii.  Is  malaria 
always  tho  Rame,  and  does  it  only  differ  in  concentration  and  activity 
acconling  to  circumstances  of  sonson  and  place  t  Is  that  ngent  which 
«in.iea  (Mivcre  remittent,  simple  ague,  cachexia  and  neuralgia,  one  and 
tho  same ;  or  are  there  dillerent  kitids  1  la  tho  nuilaria  of  the  humid 
Tarni,  of  the  Bwamps  of  As«nm,  or  of  the  SnndnrbanRi,  the  Bamc  aa  that  of 
the  arid  «nnU  of  Sind  1  The  (reiiuent  reciipreiiee  of  siniiliir  conditiont 
in  these  loealitii's  suggests  tho  probability  that  the  poison  is  one 
modifieii  by  circumstances.  Drying-up  marshes  will  most  probably  cause 
simple  ague,  though  it  is»  jx)>«jtile  that  the  disease  from  the  same  marsh 
may  bo  more  intense,  under  different  atmospheric  wmditioiis  ;  in  this 
way  what  are  ca!Ie<l  unherdthy  year-i  in  the  same  district  may  be  ex- 
plained. In  all  such  c;i»i'«  in'l  only  the  siwcific  and  pjx'disjxwing  caiVMW, 
hut  tho  constitution  and  sLtmiim  of  the  population  exposed  to  its  action, 
have  to  bo  considered.  The  malaria  of  the  Tarai  or  Siindarbana,  and 
oven  of  the  sandy  denert,  causes  dangerous  remittent;  that  of  the  plains 
or  marshes  ordtnarT  ague  or  milder  remittent  or  cachexia ;  that  of 
colder  regions  a  variety  of  indefinite  complaints  rather  suggestive  of 
general  ill-health  thnn  any  specific  disease:  still,  wherever  malaria  exists 
the  worst  forms  with  pernicious  complications  may  occur.  M'Culloch 
attributed  half  tho  ailmentjt  in  Kngland  to  local  developments  nf  nuilaria. 

Contrarj'  tf>  what  might  be  espectetl,  natives  suffer  as  much  if  not 
nor^   than  l'!un>peans ;  no  doubt  on  account  of  tho  comimrutiveli;  un- 


I 


bn>ura}>lL<  cftmlitjiins  umlnr  which  they  livf.  The  Knmprans  arfl  for  th<* 
mott  port  well  hoiL-M"*!  ami  (M,  luid  giinrdod  agjiitist  impure  water  and 
oUiar  inaunCar}'  influciicoK.  Tbo  luiLivos  urtt  inoru  nxpi»i(Hl  to  tlione,  puui-ly 
ltd,  and  boiily  lit>u»«].  Fifty  ycttrt  ago  Europrans  diotl  At.  tho  rnu;  of  I  :i 
per  1000  ;  in  oniinarj'  ycJirs  now  Iv**  thiiii  7  pvr  1000  die  ">f  thii<  cauw. 
AmoBg  the  iiiitivc  pufHilation  the  Ucatb-nito  from  fevers  is  still  iiigli. 
Wfayr  cn-f-r  1  s  pr<r  1 000. 

WhatcTer  Kfanre  ia  to  be  aacribwl  to  the  mifro-organism,  it  woidd  sef.'ni 
lo  he  able  to  lire,  nr  nC  any  rnto  ita  iiuthogrriotic  artioii  van  nrdy  y*c 
cfieuht,  irb«*n  iti  association  with  othor  factors  which  have  been  hitherto 
■"■"*■"—*'  in  ibe  vague  tana  malaria  or  paluxlivm. 


SWTtON    III- — SiMPLK   AND   MaJAIUAL   FEVERS 

It  has  Ixten  rcmarkcil  that  fevers  came  a  niortality  in  India  greater 
than  that  of  all  other  dt9<>as«A  put  to;^othcr;  thiit  ntatcmcnt,  bowcvnr, 
■eecU  qualification,  inannucfa  a4  some  d^Jtth-x  under  tbis  hon<ling  wi.mM 
ba  BAcrilird  bi  other  diwiiARS  with  fi^briln  chnmctt^nt,  wtTc  more  prmiM' 
dictinction*  poAsible  in  th«  rvgiHtrntion  of  drnths  nmnng  th«  j^fnoritl 
papulation.  Still  muUirial  tcven  aru  of  uiiivei-sil  previilcncv,  and  arc 
■aawenUile  for  a  Lirjje  annmnl  of  mifiVring  and  dcatb.  ft  is  proposed 
to  deal  with  thcw ;  Imt,  an  cli^tely  reUtcii  to  Ihcni,  «iniplp  cfiiitinu<'d, 
UMrmic,  and  enteric  fevcm  will  al5o  be  ctinsidered.  TyptiiiR,  rolupning, 
oerebmspinal,  cniptive  fovera,  and  dengue  are  disctwsed  in  other  articles 
of  this  work. 

»The  icvere  to  Inj  dcser.hc  1  may  be  fnirly  cnllod  climatic,  for  their 
incidence,  ppt'videnrt%  and  actinly — whatever  caumi  part  mici-ij-organixniM 
or  uiasDiata  may  play — are  mainly  determined  by  climatic  causes.  The 
eBiocta  nf  heat,  cold,  moisture,  and  other  telluric  end  meteorologirnl 
conditionii,  prodiH'ing  vanous  chnngt'»*  in  function  and  stntcturp,  nmy 
tbuuelvcs  i>Q  etlicicnl  cuusi*«  of  fever  ;  may  induce  autogenetio  ptomaine 
poUoning;  m;iy  render  the  bo<ly  a  congenial  siihjoct  for  the  dei-elopment 
of  (nuTu-orgaiiisniB  which  act  as  camea,  either  directly  or  by  the  toxic 

>effcN:ta  they  produce,  or  may  favour  the  action  of  telluric  miasmata. 
Thongh  it  ia  asiud  to  class  these  feveni  under  certain   well-defined 
hewlingis  it  oeimiw  profiable  tli:it  they  aTO  nejirty  alliiil   W  cjich   ulher 
eliologically,  and  thitt  a  combination  of  the  afore.sind  causes,  acting  tm 
im]i%'idiLili<  of  certain  ago,  tT^ce  and  pentonni  nuseeptiliilily,  and  under  (ho 

»  influence  of  inianiUuy  gurpounding*,  may  detcnnitie  the  tyjiei*  a.siiiiiTn?d. 
Id  typical  examples  the  chamctcn!  may  he  distinct  cnougli,  htut  it  is  often 
hard  to  di»crimittAt«  tbe  Jicvemi  fevers.  Even  perioriicity,  which  is  m 
rbaracteostic  a  feature  of  malarial  action,  is  not  an  absolute  criterion  ;  for 
febrile  diseases  generilly  have  more  or  less  definite  or  regular  perioiis  of 
diminution  ami  ^xaccrliation,  whilst  the  pbismix1i.i  themficlvoa  have  not 
Iwen  invariably  fotuid  in  cases  of  malarial  fover. 

The  diminution  of  mortality  since  the  introduction  of  sanitary  mcanurra 
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into  India  Hhuum  how  amoct-ihle  fevera  aro  to  hygienic  remediiM.  A* 
haforu  sLiIim).  the  (leath-mto  has  been  grvally  reduced,  but  it  cotitifiuos 
higher  among  the  nntivo  [x>|>iil:t.t)on  h^cAu^te  tliey  have  not  tho  nme 
unJCaiy  advantages  its  the  KiixopeiLns. 

Fovere  in  Inrliji  diffwr,  iiidflcil,  fruni  those  in  other  cotuitriofl  more 
in  degree  ihan  in  (.t^cnliftl  tidliiro;  ihn'  diffcreiice-a  hping  ih-tcnnined 
chiefly  hy  climate  aiirl  surroimdiugit.  Tho  writitigs  of  Pringle  (46), 
Kergudson  (I9>,  M'CiilIooh  (37),  and  othcre  Bhow  that  tliero  is  no 
f«ver  nu^r  prcvajefit  iti  India  which  hs«  not  at  om«  tim^  or  othor  had  it« 
counterpfirt  in  Eiirape,  nay,  fiven  iti  our  own  islands.  Enieric  fever 
ocoiira  in  India  lis  it  does  in  Kurope,  and  mast  probably  has  always  existol 
there,  thuujih  tiuly  <pf  lat«  years  brmiyht  into  prominent  notice;  it  may 
havo  bcttn  confuundetl  with  continued  or  rvniiuciit  rindaml  fevt.'r,  but  il 
is  not  by  any  in«anB  ccrtiin  that  a  fcbiilc  conch'tion  a<.'companicd  by 
diarrhwu,  IVyerian  ulci-i-atioii,  and  an  ab(U<mtiial  oniption,  is  necessarily 
cauacrf  by  tho  one  spopitic  contaj^um  only  to  %vhi<;h  it  \&  attritmtod  in 
KurDjji- ;  for  certain  furms  wliich  clinically  and  {lalholugirally  ro»cmUo  tic 
tyjilioid  occur  in  IndiiL,  ami  &\x\\\  to  di'iimd  more  or  le»:s  on  tho  causes  tbat 
giv«  risti  Lo  miiliirial  disr;isos.  Admiltitig,  llit^n,  thut  iho  entont:  fever  of 
Kuropi!  x*  found  in  IndiA,  il  rruiy  Hlil)  \m  qut^tionod  whulher  nmilar 
plieniimeiia  itiuy  not  occur  during  the  course  of  certain  forms  of  maUrial 
fitver.  The  frc^in^ncv  of  ca^ea  so  terminatinj;,  which  havo  Wgun  with 
cburacleri«tic  muluriid  KympU>iii>»,  and  have  nut  been  vx]x»M.-d  tf>  c«a*c* 
which  give  rise  to  enteric  fever  in  Eurojw,  acum  to  render  Ihia  prob- 
al))o. 

Ephemeral  Fever,  Febrtcula,  or  Simple  Continued  Fever.— A  «tnplA 
form  of  t'uv(.'r  itt  inminioti  in  Indi:i,  und  ih  mo.st  frif<]uent  in  (he  hot  and 
rainy  scison,  from  whi(.h  all  may  sufter ;  ncw-comera  arc,  however,  speci- 
ally Haldu  ti)  il.  U  appears  lo  dejH^nd  rather  on  tho  new  and  altcn^l 
condiiiiiiis  of  life  undfir  which  the  iiatient  finds  himself  phicctl,  than 
on  any  ti|w.'oilic  raiuem  or  micnvorguniBm.  Heat,  alt^-matioiut  of  tt^m- 
piiraiuru  aiid  cliIlU,  hx('(»»  or  4*rrui'H  in  food  or  driuk,  anxiuty,  thu  rcet- 
loflsnoss  and  want  of  aliwp  duo  to  heat,  tho  irritation  of  mo8f|uitocit  and 
olhor  insect*),  dcraii^em<>rit  of  digestive  functions,  disturbed  innervation 
und  mcUilidliMni,  IiIihmI  c<}nt!imination  fnim  rittcnlion  of  ell'eto  pni«tucts 
the  remit  nf  impcrfret  assimilation  and  elimination,  causa  a  state  of 
febrilo  dii^lurbaneo  wliieh  riuLy  bo  rugaixlt<d  us  un  accliniatistng  process — a 
rua4lju»^tm(Mit  of  ihn  tirganium  to  \\A  nfiw  mrnmndiiigH, 

This  form  of  fcvcr  is  Budden  in  ita  onset,  and  in  ordinary  and  favour 
ablu  cases  rajjid  in  dcfervoiscence.  In  twtjuty-four  to  seventy-two  hours  we 
may  sen  the  ]iatient  rt-storcd  to.  health,  though  tho  fever  i*  often  pndongcd 
over  several  days;  this,  however,  is  infrequent  unJesa  thcro  bo  complica- 
tions nr  rulnpBe. 

'Wio  sympt«)ma  are  lasJsituJo,  malaiHC,  muscular  pain,  headache,  coated 
white  tongue,  niiusea  or  even  vomiting,  chilln,  a  spec-dy  accession  of  high 
l»mporatun''{102"  or  lO-l"  F.V  thu  maximum  only  tufting  a  few  hourBfOnd 
soon  followed  by  sweating.     The  urine  during  the  paroxysm  ia  scanty,  add. 
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of  high  s|ieci6e  gravity,  and  cont^uns  a  large  amount  of  iirca  iiiiil  other 
*aUds  ;  the  i^iia^ility  uf  th«  tR-erption  jius^innnts  as  HefiTvo.j*C(;iici>  Utki'-s  pUce. 
The  pulsw  is  full  aiid  often  fitm,  with  varying  degrees  of  rapidity.  After 
dcfentsccnce  health  is  quickly  rc^irnHl. 

In  plolhoric  or  irit^Mupcmtc  pel-sons  the  rnaction  may  fio  more  Bovore 
vritb  high  fvvur  and  dvliriuiu,  and  visceral  complicatioiis  may  occur 
sed  iDcroBse  the  argoncy. 

In  natives  or  old  Kuropfiaii  rcsidL'iit.^  these  attiic-ks  ai-o  lilcely  to  be 
complicMed  with  malarial  ]ioti«oii,  utid  modified  or  intensified  iherel^y; 
aad  they,  may  pus  on  to  aAsumo  a  paroxyam.'il  or  oven  cnttaic  rhoRidter. 

Thia  fvver  generally  yields  readily  to  simple  treatment.  Tim  jnticnt 
■hoold  t>o  conliued  to  liis  bed  or  to  hu  roi>m,  which  ehould  bu  kt>pt  cool 
by  ponkali  «  ihcrmantidote ;  tho  bowels  should  bit  frwiy  inovud ; 
diaphorvtics,  coonstiiig  of  the  aceUiti;  of  ammonia,  acetato  or  &ulicylat4  of 
potash,  nitrous  ethor,  and  camphor  mixtiti-c,  should  be  given  during 
pjrtvxia.  If  Ibero  Iw  nnicb  hc;it  or  pain  in  the.  h«id  ice  may  bo  applied, 
or,  in  very  plethoric  pcreuns,  a  few  Icocho*  to  the  temples  ;  but  this  is  very 
nu*ly  noccsaary.  The  body  may  bo  sponged  with  tepid  \vatrT;  (.■iK)Jitig 
drinlu  should  bo  given  while  tho  thirst,  which  i*  oflon  great,  tonttnuM. 
Ail  cxcilcDiciit  should  be  intordieted.  The  diet  shoidd  bo  light  and 
simple,  chiefly  fluid  for  the  first  few  days.  Care  Bhoiild  bu  taken  during 
•nd  for  Bomo  time  after  recovery  to  avoid  any  errors  of  diet,  excitement, 
fatigue  or  chill.  Then;  shmdd  be  roniplete  rest  nnd  a  cautiourt  return  to 
the  usual  diet  bvforo  resuming  ordinary  occupntions. 

It  may  he  heneficitd  for  the  patient  lo  l:tke  three  or  fimr  graiiia  of 
4)tiinine  twice  a  flay  in  some  bitter  infusion  for  some  days  u£t(?r  recovery 
is  apparently  complete. 

Cumplicationa — hR[VLtJr,  pnlinonary,  or  gastro-intestimil — should  bo 
de>alt  with  according  to  the  indications. 

Thermic  or  Ardent  Fever. — ^Thin  is  a  more  serious  form  of  con- 
linucri  fever,  varying  from  nlij;ht  to  iiitciiao  [lyi-cxia.  It  chiefly  occur* 
in  the  hot  season,  when  it  may  nwdt  from  direct  csposuni  to  solar  rays 
or  to  the  highly-heated  atmosphi-rt'.  Dining  the  hot  winds  natives 
frequently  succumb  to  it.  A  fat-iL  ihsuu  may  he  immediate  or  induced 
loM  rapidly  by  hyperpyrexia,  the  result  of  vaao-motor  pnnilysis  and 
luliuv  of  tha  respirator)'  centre.  The  body  tciupeniture  ni;iy  rise  to 
lOd"  F.  or  higher. 

The  ordinary  ephemeral  fever  may  piiss  lito  this  stjige ;  especially 
when  the  heated  atmosphere  ]»  laden  with  moisture  wliifh  intprfitroa 
with  evaporation,  and  thttM  impnd(«  thti  nutnnU  refrigeiating  pi-occKses  of 
the  human  hody.  It  is  proWble  thiit  tt  considoi-alilo  number  of  cases 
recordod  as  continued  fever  arn  of  this  natut'e,  oiiginitting  when  tbe  heat 
is  intetiJM),  the  atmosphere  impure  ond  humid,  the  Burniundin^  un- 
hygienic, and  the  h.'ibit«  irregidar  or  iiit"^mperate.  They  may  be,  hut  arc 
not  ncccaanrily,  complicated  with  ninl»ri:d  infection.  The  more  eerious 
vfTectn  of  exposure  to  great  heat,  which  urn  fnM|uently  biud,  or  n^ault,  in 
ptimuuient  injury  to  the  tierve  ceatres,  are  described  in  the  article  on 


InsoUlion.  Snmo  caaca  refinltJTig  from  oxpoBiipo  to  tho  stin  are  very  dt^l 
and  transient  iti  thfir  naliirf,  passiiifr  Hway  in  »  fow  hours.  Tfusc  muy 
be  v»ll(sl  8un  fnvt-r ;  lietwiM'^ti  tlicrn  »iitl  ihc  nioi^l  ^cvuro  forms  of  ardont 
or  thormic  fever  thBro  is  cvory  gnuliition  of  iiitt-nsity. 

Ill  iinlitiarj'  cam-s  <j(  tbwmiif  fever  tho  i!jtn|]t4itiw  are  similar  to 
thnau  of  rjiticmunLl  or  siiiipk  iiitonnittciiL  fuvc-r, — inalaiu;,  luiucular 
pain,  hoaihicho,  n.t«sca  or  vomiting,  chilia  mpidly  follownd  hy  pungent 
heat  (if  skin.  Hushing  of  the  fawt,  and  it  may  be  dt-lirium,  with  a  rupid 
riao  of  t(rm[iiinitiir(!  to  104"  ur  105"  F.,  <jr  «voM  hifihur :  tliia  may  con- 
tinue for  (iuiMt;  diiya  with  slight  but  varying  remiasions,  and  generally 
tertuiriiitus  Avith  diuphurcijii;.  The  urine  it;  scanty  ur  miiy  be  siipprassod, 
the  pL-rspiniiitm  Inw  a  pt'imliiir  iidniir.  When  the  icmiicrature  tiitcti  above 
103'  or  lOli    V.  the  slate  u  one  of  considiTidilc  danger. 

Id  the  milder  funiie  this  disease  yielils  readily  to  trealmeQt,  and 
under  fiivoiirahlH  ein:i]rnstanc'iw  rc^coveiy  rpiickly  takers  place  Tho  main 
object  is  to  reduce  the  temperature,  for  which  active  measures  ar» 
needled  ;  pi-rfect  rest  in  a  citul  ntnioBphero  (if  it  can  he  sccnrt'd),  free 
e%-actiatinn  of  thn  ht>«-ols  by  modfrato  dosea  of  calora*?l  and  by  saline  pur- 
gative.*, c<j!d  dwicheH,  cooling  dHtiks,  and  ice  to  the  hwui  must  Iw  pre- 
surihtKl  ;  citra  iMiing  taken  nut  Lo  di-pre8K  the  |»itii>nt  unduly.  Diaphoretics 
with  antipyrin,  phcnaectin  nr  iicnnito  should  he  given.  Nourishment  must 
be  of  thi<  lighti'^t  kind. 

Quinine  hflro  may  hfl  of  service  on  awount  of  ita  antipyrotie  pro- 
pertioH,  fuid  it  may  l>c  given  cither  by  the  mouth,  or,  if  the  case  he 
urgent  und  the  high  tempentture  suggest  immediate  danger,  hypodermic- 
ally.  As  defervescence  takiw  place  and  the  normal  (eini)erature  ta 
regained,  the  grwitcst  care  must  lie  taken  to  pnn'crit  relapw* ;  and  whilst 
the  often  profoundly  «xliiLnKti>il  condiliim  Hue  to  the  hl^li  fever  may  call 
for  stimulants  and  inWgor-iting  remwiios,  errors  in  diet  nr  in  alcoholic 
BtimuliintH  must  be  sedulniwly  avoided.  It  will  be  expedient  to  con- 
tinue the  arlmtniHtnLtimi  of  i]uinin(^  or  other  Ionic  T'emtnlies  for  Mune  time 
after  recover}',  especially  if  there  be  any  rauapicion  of  a  malitrial  taint ;  and 
to  olwerve  the  greatest  caution  in  permitting  renumption  of  work  or  duty  : 
whilst  ospeciid  care  must  be  taken  to  avoid  ex{KiBnru  to  tho  direct  heat  of 
the  sun  or  to  an  ovtirhnatrd  atmosphere. 

The  varifiuH  complications  which  may  arise  when  ardent  fever  pnsBes 
into  insolation,  nf  which  it  is  so  fre(jucntly  the  precnraor,  and  the  Tnethack 
of  dealing  with  them,  are  described  in  this  work  in  the  article  on  In* 
■olatton  (vol.  i.  p.  491], 

As  a  ivsidl  nf  my  own  experience,  I  am  of  opinion  that  although  these 
cues  geiieriilly  do  well,  and  recover  after  varj'ing  degrees  of  iutonaity 
and  duration,  from  some  cnuso  or  f>ther  (-hey  may  ptL^s  into  a  fever  of  a 
low  type,  iUid  uIt.im,iN'ly  prove  fatal  with  all  the  symptoma  of  the  enteric 
form.  Whether  this  he  the  result  of  tho  continued  evolution  of  the  fever 
proceaa,  or  whether  it  may  be  due  to  tho  supervention  of  a  mi;t8matic 
or  parasitic  agent,  [  am  unable  to  say;  though  I  believe  that  low 
remittent    forms    of   fever    accompanied    by     Teyerian    ulceration    and 
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diarrluutt  nuy  be  a  iiaiural  result  of  tho  ori^'iiul  coubb,  witliimt  the  Jntro- 
duclioii  of  a  specific  roicrcil-ie. 

Intermittenc  Fever  or  Ague. — Mitlarial  fuvcra  arc  fully  described 
in  the  article  set  apart  for  them.  Ftvcr,  howcvor,  is  not  tho  only  ex- 
pmuQti  of  tnaUriitl  action ;  c;iclitxin  not  prwi'deil  hy  ftver,  in  which 
inportant  [jathologicul  cbinp'K  (let'iir,  may  )><t  [iriKluct:)]  luiil  c-oiitiiitm  for 
yvmrs  with  other  pnttean  maiiiffstations.  The»L'  will  bo  considered  in  tho 
daKri(iliuu  of  iiiask«>it  nuUaria  fever  and  tacboxiiL. 

ImtermiiUnt  ferer  in  India  n!8eiiif'lL>B  tbat  M-hich  ocairs  fUowhore. 
Thera  are  the  laamo  premonitory  aytnptoms,  iht  Mmc  evi<leiiei;  of  dis- 
tvbcd  VUH)~ motor  action,  congestion,  iind  deningLMiieiil  of  .ilidomimd 
ritenra,  arul  to  a  certain  extent  ii  tiiniilarily  of  typL<.  Ilou-evcr  luueh 
otWr  nuinifefct»tiona  of  malariiil  fever  nmy  vary  according  to  lociJily,  an 
attack  uf  simple  ajjiic  is  much  the  sauiu  nh^never  it  001.-1111). 

I'lte  phi>nomena  of  a  paroxysm  closoly  rcscmhlo  those  of  ephemeral 
DC  ihenuic  fever,  but  they  -'ire  aiil»ject  to  gnvit  ni(K)ificati<ni!i.  There 
are  naelimoE)  herpetic  uniptions  on  the  ]]])s  ami  oiHra&inniilly  urtiearia. 
Tbfl  stagna  may  vary  in  intensity  or  dumtion,  or  nno  or  other  of 
them  may  bo  aJwent,  or  »o  sliglilly  expri'ssed  mt  to  Ua  liardly  recogiit»- 
ahle.  liie  cold  atago  may  vitrj'  fnnri  a  trani^ieni  irliitl  to  Kuvero 
ooovilUiTe  rigors ;  it  may  ia«l  a  fen-  minutes,  or  it  may  cndiiro  for 
boon,  in  which  case  danger  may  1>e  imniiiuent.  The  hot  stagu  may 
vary  from  a  mo(]cmt«  riae  of  tern p<>rii,t tin-  to  hyperpyrexia  with  inteneo 
coogeeiion,  headache,  and  tioleiit  delitiuni ;  or  it  may  \iusi  into  the  stage 
ol  euUapiSc  known  as  the  algid  condition.  The  sweating  st;iyu  may  vary 
from  slight  motAtiirc  to  drenching  {xinipiratinn  iiitend<:d  witli  great 
eshauslion.     To  such  modifieationH  the  term  pcrnicioiu  may  he  givciL 

Prom  iho  Fact  that  these  pnniixyi^mR  have  u  tendtmcy  to  recur  at 
certain  intervals,  mahirial  iiitermilU-nrs  hiive  tiecn  deaigimtwl  i\s  quoli- 
dtans,  which  recur  iu  twenty-four  hours,  tertians  in  forly-eiijht.  and 
quartans  in  seventy-two  honrs,  Thene  Iu'lvo  biTii  further  di^iiUd  into 
■lottble  quotidian,  douhio  lorxian,  double  tinartan,  and  so  on,  wliilat  in 
fiumo  owes  the  iiitenaU  have  beoa  extended,  to  weeks,  monlba,  and 
y«Mra. 

The  quotidian  may  have  two  paroxysnio  daily.  The  paroxysms  of 
lenijin  fever  may  roeur  everj*  [lay,  those  on  altcniate  days  eon-L-sponding  ; 
thia  i«  colled  double  tertian  or  terlMim  dnp!rr.  When  Ui«  iiilfi'nii«»iiiii  is 
inramplete  It  is  called  either  a  reiniltent  of  the  double  tertian  type,  or 
double  tertian  with  eubintrant  iKLraxysnie.  In  another  fmnt  of  tertian 
the  paroxyams  occur  on  each  ftltemato  dny,  but  twice  in  the  il»y  ;  thin  is 
doubhxl  tertian  or  tertutna  d\tplu'ata.  Iu  quartan  the  paro.xysms  may 
oomr  daily,  those  of  cverj"  fourth  day  reecmltling  each  other ;  this  is 
tli[de  qairtun  or  iptarUnta  tniJer.  In  another  farm  of  quartan  the  third 
day  is  free  from  fever,  the  ]»aroxy»niB  curreaponding  every  (ourtli  day  as 
in  the  previous  type;  ihia  ia  quarJana  iluplej.  When  two  or  three 
paroxysms  occur  every  fourth  tlay  we  have  a  quartanfi  dnpUatfa  or 
fry^MMia  aa  the  case  may  bo.     Further  modiHcalion.s  have  been  recognised 
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by  ncsulu^istM  us  quiiiU,n,  sexUn,  octAn  ;  hut  ttiee«  seem  to  bo  reGnemetiU 
of  littlo  pnicUful  valiio. 

TliM  avfrayt!  dunition  of  tbo  fit  ia  swiid  U>  ho  ulvWlt  alxtf«Ti  hours  in 
the  iiuitlHJiiUi.  tfii  in  LliiC  tcrtJaii,  and  six  in  tlic  iiuurlaii ;  but  ibfsc  »n; 
tiiil>JDcb  to  much  vAriiLtioii.  Tlie  pL-rioil  of  iu:<.'<''.s3  i^  gcricrnlly  eoLrir 
iiioriiin<;  fur  iho  ciiiuliilian,  noon  for  the  tort-iHii,  thrctc  to  five  for  tii« 
qiuirt!Ui.  Thwo  at*  aUo  v«rv  variable,  and  are  liable  to  confusion  where 
tho  disc*  are  regarded  as  double  recurrences. 

Aa  to  tho  rclativy  frt;*juoncy  uf  the  difFurenl  lypw,  quotidian  is  unci 
frwiuctit  in  India.  AfeDnliiiff  to  Waring,  nbaetvaiioiis  in  India  and 
in  the  Tenaaserim  province*  showed  that  of  2&74  cases  of  ague,  1823  were 
quolidiiiti,  fi^S  tertian,  29  quarUn,  118  dmtM«  tertian,  10  in-yjjfular; 
lUso  that  of  53,753  odmiesions  of  Kuropean  soldiers  in  the  Bengal 
Presidency  for  intermittent  fever,  5l,2f>7  were  quotidian  with  646 
deaths,  2007  tertian  with  VI  deaths,  and  369  quart^in  with  2  deatlia. 
Dr.  Hurtun  Bruvvn  sitys  that  at  least  9.'>  per  cent  of  tho  fever  ca«cs  at 
l^horc  nro  (|iiotidIaii,  about  3  percent  t«rtian,  tlic  rf«t (quartan,  ramittenl, 
or  enteric  fever. 

In  Bombay,  according  to  MorchwKl,  of  243  cases  in  native*,  SI  I 
were  <]Uotidiaii,  27  tertian,  and  of  5  the  typo  wan  not  reconlwl.  Cberers 
isays  in  Lower  licngal  intvriuillent  fever  assumes  tbo  quotidian  tjrpo 
in  natives  and  tertian  in  Ruropeans.  According  to  Morehwul,  quoli- 
<liaii  pruvuiU  in  tho  Houth-west  inuiiHuuti,  ti-rtiaii  in  thu  eoUl  eeosun  as  thn 
nssult  of  aluirnatioiw  of  tem|H!rature,  and  in  Ihoao  who  have  reKtilet)  long 
in  malarial  localities.  In  another  table  of  fevers  from  diH'erent  ItXAlities  _ 
«rf  India,  Waring  gives  (ho  following  rc»ult« : — Quotidian  4+58-79-7  I 
per  cent;  tertian  SJOU  =  lO'l  percent;  quartan  102  =  18  percent;  dcwblc 
tertian  ]  19  ^  2-1  percent ;  irregular  10  -  0"17  per  cent.  Tho  proportion 
uf  quotidian  w.-ut  larger  by  16  [km'  cent  in  the  liengul  tlmii  in  ibo  Aladna 
returns,  while  the  tertian  wiia  about  15  per  cent  less. 

Quotidian  i«  no  doubt  the  most  fi-cqucnt  form,  but  in  my  experience 
the  day  and  hour  of  rccurn'nc«  arc  apt  to  bo  moet  irrcgidar ;  an<l  were 
it  not  thjit  th(b  definite  types  arc  more  distinctly  roarlted  in  other 
parts  of  thfl  ivorlil,  deaignatitms  denoting  a  c«rt;iin  lixe<l  [leriixl  would 
Bcarcely  have  been  lubiptt-d  in  India.  Tliia  irregularity  may  Iw  peoulior 
to  Indian  paroxysmiil  fevers,  and  porbapa  to  thoae  of  other  h*it  or 
tropical  climjitcs  ;  in  temperate  climatea  thci  periods  may  bo  more  regular ; 
but  my  experienoo  of  Indian  fev(':r8  In  Knglarid  alfords  evidence  di 
irregularity  even  greater  than  in  India. 

I  have  often  Been  cases  like  the  following : — A  young  ofiEoer, 
invalided  for  a  severp  malaria!  fever,  i3  exempt  from  rocurrenco  during 
the  greater  part  of  the  pitss-ige  homo.  lie  lands  in  Engbind,  very  weak 
and  exhausted  by  former  illness,  but  still  quite  fret;  from  fever  fur  many 
days.  He  is  very  much  fatigued  by  tho  exertion  nf  landing,  gcta  vrct 
through  by  rain,  and  is  chilled.  IJe  arrives  in  London  still  fairly  well  and 
eat3  a  good  (linrcr,  but  haa  a  restless  night,  much  malniiit\  anil  difscom- 
fort.     The  following  morning  ho  is  attacked  ivith  rigors  'n-hich  last  for 


I 


P      \ 


Wlii«  hfiurs,  (iillnwefi  hy  »  hot  slaj^P  in  which  the  thfimiomctei-  rincs  to 
UiOTd  106'.  and  then  pft8903  into  a  state  of  |>rofuso  penfijinilioii  arni  nxhmi»- 
taoo  of  on  alArming  character.  Kive-^min  doses  of  quinine  arc  (ulniinifit«red 
tnory  thrw*  hnnrs,  utimulantt  and  nrtiiriahTm'nt  nro  given.  K»r  two  or 
tluvc  ilays  aflcr  this  he  improves,  t)ie  thermometer  falling  to  a  (Icgree 
bdov  the  norvuil.  He  grwliuiUy  wgaina  otreii'^h.  and  in  a  diiy  or  tivn 
W^Ablfi  t<>  pnn-ewl  on  hi»  jmiriior.  no  rpfnrr«ncc  of  the  fever  ha^iii-;  Uiken 
He  ta  warned  that  chill,  fatigue  or  erron  in  diet  will  ultaoat 
iy  ro]Hwltice  another  pamxysm^  and  that  in  iiny  case,  however 
owful  ho  may  U%  he  nnmt  expect  hohia  recurmiices  of  the  fever  before 
psrloct  reatonitton  to  health. 

It  i»  prohaWe  that  the  early  iwo  of  antiperiodic  remedios  modifies 
QOUTM  and  phenomena  of  the  disease,  may  ivnder  the  rt'turri  of  the 
<xyvm  irregular,  or  perhaps  transform  ngiie  into  remittent,  or  thi* 
converse.  IVterminate  periods  are  proluthly  not  of  nuich  [uilhulit^icHl 
■ig;Tii6canco,  aiid  when  a  man  contracts  malarial  fever  the  type  will  di-pciid 
cm  biniKcIf  and  hi»  snrroimdingx,  rather  than  on  a  diflereneo  in  the  nature 
of  the  caiuse.  The  diflicnltie»  in  arerplitii;  the  dortnin!  that  a«*ig)w  nich 
Liorm  to  A  separate  micro^irganisni  are  great :  it  eeemit  negatived  liy  th<5 
^^fadineaB  with  vhieb  a  change  in  the  type  may  occur. 
^B"  As  regards  matUUitm  various  periods  li/i\-o  been  assigned,  from  a  few 
dajs  to  tbreo  weeks  or  a  month  ;  bnt  from  the  oce&Jtonu]  8upervontion 
of  symptoms  almost  Immediately  after  expoAuro  to  intcnso  forms  of 
malanU  poison,  there  is  some  reason  to  bt-lit-ve  tliut  its  action  m;*v 
ba  qMcdy,  thimgh  the  possibility  of  previouis  cxpociiro  must  not  he. 
fergoCt>^^.  Perhapd  eight  to  ten  days  may  be  considered  the  nvcmgo 
puri'xl  of  jnenlmtiou  for  onlinary  attacks  of  inaijiriid  fcvur;  the  intensity 
of  the  poison,  the  susceptibility  of  the  individual,  and  the  character  of  tho 
locmlity  prolwhly  determine  the  duration  of  incnbulion  and  the  form  the 
disMMS  may  assume.  ^\l)cre  a  party  of  mun  liavc  been  expowtl  to  the 
onianiitions  of  a  raidarial  loeality,  one-  will  only  feel  nitlier  ill,  another 
■riJI  h»vw  ague,  anotbci'  i-emitt«!nt,  another  dysentflric  or  oven  choleraio 
symptoms. 

The  appearance  of  the  first  paroxyBra  of  ague  is  not  to  ho  taken  a.-* 
determining  tbe  duration  of  the  pvri<xl  of  inculiation  ;  for  symptums  of  a 
loss  di-tiniui  kind  often  preceilc'  it  and  ul  Ituit  t4^nninut4>  in  the  Rt.  Kome- 
timea  no  distinct  febrile  paroxyxm  occui-s  at  all,  but  tlio  patient  kpt>i<a 
gnulually  into  a  statu  of  mulariul  cachexia. 

Remittent  Fever.  ^ — In  liidii^  as  in  other  tropical  crviintriec,  malarial 
fcTctr  ia  vi:rv  apt  u>  assume  the  so-called  remittent  f<*nii.  In  simple  cjuh-h 
the  paroxyxmal  character  is  obiuirveil,  bnt  a  eoniphito  intemii^Bion  in  not 
Attained ;  the  temperature  doca  not  Auhsido  to  the  normal  range,  the 
fcTer  merely  remita  until  the  return  of  the  ])aroxy8ni.  The  type  and 
cbaracter  probably  depcnil  upon  ibo  intcuBity  of  the  poisoning,  the 
state  of  the  person  who  is  thp  subject  of  it,  and  the  character  of  the 
prevailing  epidemic ;  for  malarial  fevers,  though  generally  endemic,  do 
sometimes  assume  the  ejndemic  fonn. 


A  remittont  malarial  Fever  is  hs  truly  a  continued  fover  us  ia  Uw 
enUric  or  any  other  of  tbo  specific  fevers  which  liavo  lltictiuitiortt  of 
tempuratiiro  durin'^  thc^ir  prugrt-M.  Al\  tliu  niuiiifL-xUitturid  uf  maJarul 
disGi&se  mif^ht  l>u  c-k'^t'd  uiidur  itiu  bead«  of  luakrial  ijituniiitluiit,  makru) 
oontiiuied  fevors,  aiul  cochexm,  the  moditii'iLtiutis  of  tliu  action  of  th^ 
poiw>ii  Iwiny  rejfardLHl  m  acci<!eiU«l  coniplic.atk'rif ;  l>ut  it  is  nut  potniUc 
in  the  prudent  stuto  of  our  knowledge  to  say  with  ocrciuiity  what  dcter- 
miiiea  the  epcci.!]  type.  Howuver  this  may  he,  ttio  tntcrnutt4.-nt  nuy 
IjvcoiiiCi  inmitloiit,  or  tbo  I'Omiltcnt  inluriuittoul;  Mid  both  aliko  may 
indui'u  Lhu  statu  kii4i»-ii  an  miiUiriul  eavhcxia. 

As  already  stated,  nlmost  any  part  of  India  may  give  rise  to  simpJr 
n^nv ;  but  i!U<:b  rvgiuns  us  the  Suiidarliaiui,  thu  Tarui,  dvtiuuvhurtifi  of 
great  riveiv,  and  other  localitiiw  wlieru  cI«iih«  jungle,  »ncultivau-<i  aoil, 
poreniiial  marslica,  ^mtcr-IoggM  land,  a  humid  atmosphere  and  high 
l^mptTatiu-o  prevail — to  whiili  niay  be  add«d  cerliiiii  localities  haiing  an 
upp<>sito  chamctcr,  such  as  jurtj*  of  the  desert  region — arc  often  pro- 
ductive of  romitttirits  continued  and  typho-matariat  fevers. 

Thu  suiiMiin  (if  the  yoar  has  a  corisidorablo  intluerieo  ^  for  example^  tlie 
gmatcat  tiumlter  of  admiasiotis  in  the  Kurojjoan  army  irt  1832  were  in 
October  and  Novumber,  aiid  llie  grejite«t  luiiiiber  of  deaths  amon^  the 
punDrul  population  iu  Octobur  aiid  November'  (nVft  Tahliw  I.  and  Hi.) 
Itut  Hi  mi  pjirt  of  InJia,  except  porhap*  some  of  the  higher  lull  statioiw. 
cull  bv  said  to  be  uxompt  from  malaria,  Wf  at  no  st'^ason  cun  it  bo  fiatd  to 
1)11  totally  in  abeyam-e;  and  feviir  from  tlie  Kimphwt  agim  to  the  most 
inUinsif  typhi) -midarial  puinoning  miiy  occur  in  almost  any  locality  or 
soason,  though  mot>t  cj6{icei;d]y  in  thoso  indiealed. 

The  riwult  of  my  «.v|K'rience  in  IndiJi,  and  Bubapfjuoritly  in  this 
country,  ia  that  from  whatever  ]virt  of  India  the  subjects  eouc.  the 
idimtity  of  thn  dlsitaau  and  tliii  generBl  similarity  of  the  cc>i]HH|uenve8  are 
unqii^<itioti»bly  admitttrl.  Fcvci-a  arc  wont  to  be  doaignatfd  by  such 
terms  a«  I'eshiiwar,  Bengal,  Deccan,  Kind,  Arakan  fever,  etc.  etc.;  Tvai. 
jungle  fever,  ptc. ;  the-te  iire,  howuvur,  uU  expi-ussionB  of  malarial  poisoning 
of  dilTi^rent  intensity  and  local  variation,  and  they  differ  in  degree  rather 
than  in  kind. 

SijmphuftiuUgy. — An  attack  nf  remittent  fever,  like  ague,  may  have 
its  premonitory  symptoms,  whicli  resemble  those  of  intemiitt>>nt  fever. 
After  a  few  diiyH,  or  perhaps  suddenly,  chilLu  or  even  rigors  set  in,  though 
pnrhapft  \paa  frequently  and  severely,  the  C'okl  stage  being  genemlly  of 
nnich  ithi^irter  duration  or  even  absent.  The  temperature  then  rii»e« 
and  continues  to  rise  to  \Q\'',  106"  or  107''  F.  The  hot  stage  may 
last  for  from  six  or  seven  hours  or  loH  to  forty-eight  hours  or  more. 

There  may  bo  gastro-inteatinal  irritation,  nausea  and  vomiting ;  Hm 
liver  is  often  involveiJ,  as  nhown  by  hy|K>clKindn;w:  tendernoas,  which  may 
be  due  either  to  the  liver  or  to  the  congested  duodenum;  there  w 
occasionally  jaundice  or  an  icteric  tinge  of  the  skin  and  bilious  vomiting, 
which,  when  excoaaivc,  cli&ractoriae  the  fever  as  bilious  remittent.  The 
'  The  odmuudoDs  for  Utt  general  pojiuIaLian  ue  not  rccortUuL 
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_  ic  U  coot*d,  trften  atnined  a  yellowish  lint>,  iind  niay  Weormj  iliy  and 
Ikrowru,  ibe  btwiwlio  u  iiiLcnsu,  tliuru  may  Itti  upitiUixiti,  aiiij  [uijii  in  ihu  cyo- 
balU ;  delirium  U  often  pnscnt,  the  ttkin  very  hot,  tho  pnl»c  Imrtl  and 
quick,  tho  thirvt  grout.*  Tlie»e  j^nuliuijly  jklsh  anity  tvitii  ii.  sweating 
stage  tiul  tM  luiif^  or  pi-unDiiiicMxi  u»  in  intcniiiUcnt  fi>viT;  Kometimca 
lb*y  ara  ttUnost  impcrc«^ptiMc.  The  tcnipi'mtijn>  falK  hut  not  to  the 
niirmal  vtiimtanl,  the  {>tiUu  lH>cunics  softer,  and  tlic  )?utft!i-er  is  relieved, 
ihtmgb  want  tif  sluop  is  oium  u  iliHii-t'i^ itig  iiyiu|iUini.  TIn'ti  n^iiiisfiiLtn  miiy 
Udt  from  two  or  three  to  thirty  or  thirly-six  huurs,  when  tlio  f«:vi?r  returns. 
Such  rt'currciKcs  muy  cuntiuut:  from  day  to  •\»y,  ordinary  casus  lasting  for 
k  JLinpk*  niihl  C3tsi4  only  for  thrue  nr  four  duyit ;  Jiiid  thi^n  «ithi-r  thi-ro  ia 
V'^iHtol  rvtiim  t4t  hcnlth,  or  iiitcnniUt^nt  fovcr  in  the  ((iiotjditm,  l^^rtiaii 
itr  irreguUr  form  iiwy  Bajx-n'tiiio  ;  or  tbc  syuipiums  uiay  bi.-  a^mviitvd  till 
they  aAiiituQ  the  liitioua,  Lhu  giujiric  i>r  the-  tyjihnid  i\\K.  In  tlit- 
«dynamic  conditions  which  occur  no  fivtjutntly  aninng  nativt-s,  (r»|wcially 
in  tbr  cold  w<-jithcr  and  fiimiiic  eca^oiia  ulicn  fund  \f>  scuim.-,  pni-nmonia, 
cntrrie  ulwrntion,  exhaustive  diarrhcra  with  dry,  hrow-n  turifjue,  und 
niTvI>r.tl  iui<l  typhoid  symptoms,  may  intvnsify  the  dangvr  uiiil  iiicre;ui« 
ihu  morlaltty, 

AlthdU^li  th(!  acccjuion  is  gnnernlly  said  to  appear  at  noon  or  t^rly  in 
the  afternoon,  yot  tlio  recurrence  of  the  paroxysm  and  the  length  of  each 
stage  ia  of  extrnme  irrcgulariif,  heing  iiifluencod  hoth  hy  trnturul  caunw 


^^■fl  oontMl 
■■bkorWa 
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P        — «lattptMlu 


*  Hit  Mlowing  U  U  iDUTMling  exomplr  of  tho  m^tt^  Tnodlfimlinn*  llih  firm  of  fvvn 
Tba  JLuiiim]  n^Mrt  oribci^niLiirjr  UuHuiilasiuier  wItIi  ihi.- (?t7iitr>I  i*rDvtiiL-»  fnt 
oantMlw  Nt  btarMtinfE  aucouul  ot  «  iruptHi»«d  ui-w  lype  of  ivwx  1)y  Surgtuii-MiOor 
of  Wafdlu.  *  district  ef  Nupnm.  Tho  nUmftte  of  Wll^lha  u  rhanw-ttrlHcd  hy  HU<ti1rit 
rB{uiX  cliangca  af  tanpcnitiiTv.  Thn  KivrTayn  ntiuUl  ia  IIU  in.,  tiiit  in  ItMlI  it  trtw  M  in, 
— «iattptMiiallf  \mmmf.  All  tlio  iib>*M<.-JiI  i-umliliouK  which  hvour  uiduittcxiiil  iu  Aliutulaturr. 
P*irar  lit  sll  ito  fonn^  (rou  Uw  tllghtutft  rebrile  itirturbtnue  to  tliu  nioKt  UtAl  xluiior,  OM-ttrs ; 
kod  tiM  nMtrtklitjr  Is  higher  in  Uip  •bNlrict  Ihun  in  the  towuj.  Dr.  Rn-r*  writM  tlial  in  (hv 
moalh  of  tfeptcnibar,  jiu&  aflnr  tli«  mp|icam»ni  nf  diulvra,  bo  noLicod  tliat  riolriit  vnKiltiag 
■vl  ilurriKM  ppsooM  the  netting  i«  of  iiuiny  of  tli«  cmh«  of  rcRiitleut  Xf>vi.  TImsc  csnn. 
It  M(lMtad.  looa  f  mnl  tiiio  k  tfpho4d  wHitttUou :  but  titer  tltE  first  vidIl-iiI  aijirrh<vu  i1i«tv  hu 
ftbsttoMs emstipstiaiB  which  jlcldnlntily  to^troii^Miliiir  |>urgatlv<u>.  (JnliiinaMid  rliimiliuitii 
«■»  ttt«nIot«lT  accniMrjr  tti  Ida  Irnatimiut.  Ur.  ICvcr^  in  Uie  coutae  ol  liix  ii»|>rrlionji,  nolnl 
Um  ne«nitT»i»i"W  •><  t-erulii  eaurf,  sn'l  llimr,  iiji'lrr  iIh-  <ltwij(liHllftii  of  a  iitw  iIiu-ilm:,  anr  re- 
IkWTMil  l«  in  tint  flauitAry  Coi»niiuti>iirr'4  Kt'p-jrl.  Tlipy  ncuint.l  ilurlii)>  thi:  ^iiii«t  M-oBoit 
iliU  davatnl  RgJoi  in  t^«  ibrtrirt  of  WmkUia.  Tbu  »i)llriri«  mi-iii  to  lonvr  lurii  of  tin 
KbvtJKlB*!,  that  n,  Min-Atj-nti  acotinn  of  tb*  jioputalloR.  'II1?  ^ynl^'lcm■  of  Die  iliKpiuo  tMOi 
W  hcvs  hecR  intciiM  b<M'lA':h<t,  hlKh  fever  which  ili-I  wA  kuiU  imlil  Mvc<lirij;  frotii  thv  DON; 
^'— — *^i  nA  boweK  snvl  vnnillliik;  <if  MV,  nrcnmnl  ^  ivni-r  <a1iu)i  th>-  ^xAs  tiMiuTi«  cold  siid 
jSllTllltail  ;  WjcomcionMim,  jurliitii^nf  I)if<  l>r<l-i*)olliFnaii>l  <1<-(lI)i  (iil[i<»iii)(  In  a  frviUiii.  ?lo 
Boat-aMrtMHi  wvra  obtaiiM<rl.  It  Ia  pinilM)i1i<  thai  tlii*  nan  oiily  (mio  of  ninny  wrsyi  in  whirk 
beat,  iBiMHMUc  in^Mnm,  nialsria,  sii'l  t'>ul  walL-r  niay  AlT<:i;t  liio-it  wtiu  uv  vxpowcl  lu  llieni 
la  Uidr  inteue  fonni.  Dr.  Evwre  ludttuid  to  lb«  belief  thAt  tlii>  (IUl'ilh!  mlehl  hnvo  Inicn  scntv 
]«n«w  Kttophj  of  tha  liiw  ;  thv  Swtrtant  suigton  dv^crilM.*!  Aim  h  cnwn  bm  vallnw  lev«r. 
IUmIbI  nraitleiit  f«v«r,  bowtwr,  w  £■  ml]  known.  Kimi:tini«i  oiintiUbn  h>»>Qc  ysUow  ftvor  : 
when,  for  rtani|Jt.  Iitoi-h  voinil  aiil  jaumllc^  art  prcMnt  In  lite  slisencs  of  s  mon  llet«lll^d 
■rMWnt  of  thr  tyuiptoma  dunii^  life,  ami  of  axtj  ilrKcrijitioii  of  the  a|ipeamirc»i  ftfler  dr«th. 
it  ia  iltfAi-ult  to  tcttm  an  nplninn  aa  to  the  pn<ciM  iMit\iT«  nf  Iht]**  cn»r-»  ;  lull  i1  s«enu  pralwblii 
tJut  tli«)r  were  uianifntAliuti*  of  one  of  aisny  ways  Ui  whi^h  t1iv  ai<civi!-itii-ii[tune(l  cauw*  all 
•oalilBSd.  Mid  sssh  !■  sn  iut«n.<e  form  miiy  opi'nte  :  nnl  arv  uii  llliistratbri  of  (lie  prvtsan 
ftRSM  «Uch  tMsl  IMMnep%  pcrnunul  tmsrcpUl'ililf ,  auil  vinoiu  oilii  r  comliiiont  may  cauae 
laslarial  ttifteUao  to  sarama. 
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and  liy  ciachoniani.  The  first  exacerbntinn  ie  often  tfao  longest,  but  Ik* 
secanil  is  fn>*]uently  more  severe,  and  ina_v  set  in  Trithout  any  prem^tnitofT 
vbills  or  cold  tit<igc.  If  not  now  checked,  succeeding  paroxyenis  may 
become  more  severe  witti  scarcdy  .my  rpniissioii;  and  great  pro^tiut  ion  with 
deliniin]  iviid  uircnnscitmsntss,  ft  diy  tirown  tongue  with  morde-s  ycHcwneM 
of  the  sldii,  high-coloured  urine,  vomiting  of  bile  luid  altered  blood  (ki 
crilled  lilnck  voinit)^  hipnintitria  and  hiciTuugh  may  supervene,  unil  often 
vnd  fatally. 

The  cliaraetor  of  the  remissions  and  iho  early  or  deferred  return  of 
the  exaccrbntionn  indicate  the  probable  soverity  or  lenity  of  the  attack. 
Well  -  marked  remissions,  free  diaphoresis,  redviction  of  tempenttiire, 
diminished  hcnduche  and  ccrtO)rjil  symptomti  are  favourable  indicjiiionii . 
whereas  accelerated  exacerbations,  higher  tempeniture,  and  ill  -  defined 
remissions  with  typhoid  symptoms,  delirium  aitd  coma,  vomiting  of  blood 
or  bile,  dijiri'hccu  and  collap!u>,  aa  tho  hot  stage  is  paseiogaway,  are  indioa- 
tions  of  fxtnnio  dAiigcr. 

In  (avounible  cases  ameiidnient  begins  in  frmn  ihrtie  or  four  to  six  or 
eight  days.  The  i-eniissions  aro  well  marked,  the  |)»tienc  sweats  freely, 
the  torigut:  begins  to  cli'icn  ;iiiil  moistt-ii  Ht  thu  edgex,  and  the  sordes  to 
disappeiir ;  tho  hcndivche  and  thirst  diniimfih,  the  appetite  begin*  lo 
return,  the  patient  probably  sleeps  and  gradually  regains  his  strength. 

t'omplirtiiUms. — In  simple  attacks  of  retuJllcut  fever  the  proguosia  is 
favoumblc  ;  but,  undL-r  eeitain  circumstanec)^  cei-ebi-al,  pulmonary,  hepatic, 
splenic,  ga.stm  intesrinal  or  renal  symptoms  miiy  suddenly  set  in.  In 
the  rubiuL  and  plethoiic  young  Eriglirihinun  the  discaite  as^uuiv*  the 
Hthouic  form ;  high  fever,  a  full  and  strong  pulse,  intense  headaclio,  epie- 
taxis  and  delirium,  are  followed  by  a  well-marked  remission  and  much 
exhaustion.  Such  caises  may  be  ttiuiplicated  by  txpoBUCB  to  gi-trat  i»oUr 
heat,  or  by  the  pi-cvious  abuse  of  alcohol.  In  weaker  ponsnna  the  tendency 
itt  to  uMMUme  the  adynamic  form  ;  exaeerbtitiuns  may  reduplicate.',  nerve 
fui"cu  bi!  depressed,  and  fever  become  eonliimcd,  or  juum  into  a  low, 
Wcmuloiu,  typhoid  fonn.  Sudden  ci>llapse  sometimes  8uper\'cnea,  or 
convulsions  may  take  place,  especially  in  children ;  inflammatory  cerebral 
mischief  may  occur,  occasionally  wilh  euma. 

Ill  the  thoraric  and  abdominal  viscera  complicationji  may  arise,  and 
the  natives  of  Iniiia  in  tho  cold  season  arc  peculiarly  prone  to  suffer. 
The  spleen  iH  ni>t  always  much  enlargi^d  at  first,  nur  aru  thti  cachexia 
and  anairnia  well  marked,  unless  the  disease  have  continued  long  or 
reL-urreJ  often.  Albuiuiumxi  may  occur,  but  is  comparatively  rare  in 
remittent  fever. 

In  the  tiijiho-mftlarial  form  diarrhcea  sets  in,  and  the  evacuations  ha^■^ 
the  piia-fioup  apjK'aranci)  of  thoei!  of  enteric  fuver.  There  is  aUlominal 
Histcnsion,  pain  and  gurgling  in  the  iliac  fossa,  indeed  the  symptoms 
generally  of  typhoid  ;  and  these  may  run  on  to  a  fat-ai  termination.  In 
Buch  cases  it  is  diilicult  to  distinguish  thu  state  from  spc^cific  enteric  fever,  m 
Thfi  history  of  the  ease,  its  origin  and  progress  aro  the  only  \*alid  jnii'lcs.  " 
Such  cases  may  dfjwnd  on  a  joint  action  of  maluriid  infi;clion  and  the 
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specific  poUon  of  enteric,  but  I  havrt  long  hoftn  of  opinion  that  th«>  fftvrr 
processes  of  malaria  are  mutlicient  un(](>r  cvrtJiiii  circiiniBUnccii  to  give 
riso  to  it>  thoti^h  1  in  no  way  deii}'  the  exiRUsiicu  of  enUtric  fiiver  in  India 
iodepondcnt  of  maUna. 

Ftrnidi'Os  ^thckf.  — The  conditions  t<.>rmod  pernicious  occur  in  the  inter- 
mittent and  reraitrunt  forms,  as  intenitifiLnliiHiR  of  any  of  tho  Rtuges. 
The  ciiM  aUigc  miiy  lie  unduly  proIonjfi«i  and  occupy  the  whole  paroxysm  ; 
the  patient  eitlicr  sinking  in  a  stiit«  of  collapse  with  choleraic  symptoms,  as 
occurs  in  aomc  epidemic  ont-imsakH  in  IndiH,  as  at  Amrit^u*  in  I8KI, 
Peshawar  in  l*f93,'  and  froqtmntly  ols^^whcrt? ;  or  in  other  caAcs  a&stiniing  a 
dyscnwrio  aspect;  or  roaution  may  uko  pliic*  hIowIv  ;  or  the  hot  stage 
may  Ix;  int«!n»ified  or  pniliKi^nd,  the  piilimt  huc^uitiing  (h'iiriiins,  nimatniin, 
con^Tilsi'd,  with  a  vciy  high  temporatiir(\  no  that  the  tonditiim  rvsK-mhlea 
that  of  thermic  fever  or  iriMiUtJun  :  yet  in  thu  hut  nUi^v  thu  algid  curidition 
may  rapidly  supen'enr.  Stu]H>r  U-^ins  with  the  mmnn'nw^mfiit  of  the 
IMtroxyxni,  and  gridu-nJIy  (Iih^itchh  into  cumpttrtu  ccnia  or  dtmth ;  or  the 
Byoiptoms  may  gradually  disuppuar  as  ttii;  pt-riod  ;>as6es  away.  Agnin, 
the  5Wi;»iting  stage  may  he  very  priiftDt<!  and  pnilon^nl,  the  \\n\m  may  irink, 
nnd  tho  dt-pression  Ka  so  j^rtuit  thiit  d<-ath  takes  plaCu  from  Mxhaiiatiiin  and 
syncope;  or  after  the  sweating  stage  has  [>asi>ud,  increasing  deprefision 
may  continue;  tho  patient  is  coiuHiiiiii,  Iml  lianlly  stniuiiiht  of  his  own 
wejikne»ii  or  ol  the  danger  of  any  exortion.  In  thin  ^late  an  attt^mpt 
to  assume  thti  c-rect  {>usture  is  dangerous,  as  it  may  induce  fatal 
Bj*ncope. 

The  immediate  expljuiatimi  of  thesiiptin'ention  (if  perniciom^itymplonis 
ifl  not  very  clear.  They  sometimes  come  on  with  little  warning,  nflor  ono 
or  two  ordinary  paroxyums  of  jntermitti-nt  fever;  at  other  times  in  the 
coarse  of  more  •erious  rumitt^nt  forms  most  frB(]ueiitly  perhajjs,  Imt  not 
always,  in  subjects  Mho  haw  l>ern  much  cjcbilitatecl  by  the  disease.  It 
is  during  the  djimp  hfiat  of  hot  months  in  rnrtain  (tfirt.<t  of  India  that 
these  grave  aympUtmn  are  moat  likfly  to  occur. 

Htxnvj^lobinuTvi,  indicative  of  injury  to  the  Moo»l  corpuscles,  \»  apt  to 
occtir  in  some  fomiK  of  maliriid  fever.  This  hjipfwrns  much  more  fre 
quently  in  Afnca  ami  'jther  tropical  R-gions  than  in  India,  m  shown  by 
Crosse.  In  thin  .itjite  the  urine  cont-iina  hiPmo_i;lobin  or  pigment  derived 
from  it ;  the  contents  of  tho  howeb  and  stoma^^h  arn  discoloured  from  the 
samo  catu'*.  The  presence  of  pigment  in  any  of  (he  organs  and  tissues 
ia  consider***!  to  Im  conclusive  of  thn  nmhtrial  on^n  of  the  di.-<ciue. 
When  hafmoglrtbinuria  occurs  in  Indian  forms  nf  fever  it  is  of  evil  angnrj-, 
(hough  not  by  any  means  alM-.-iya   fatal  ;   for,  with  other  complications,  as 

'  In  pBiluw  ia  IMS  tho  nuluiAl  (ovw  "nw  of*  «prH»lly  wvere  typ«,  »n4  prevfilltxl 
iBMtljr  dnilu  th*  Ibontb*  nr  Hrptrmbcr,  OntabtfT,  Novcniher.  and  IlcciTinbrr.  In  tbu  j>c;riiMl 
Uwra  were  nfty-fbtir  dutlu  from  rcmjlLeiit  fi^ver.  In  tlie  orly  i^uwi  it  ■»«>  vxtreineljr 
(lilficolt  la  (liu^inM  ihvn  fraiti  Lhi'lpm.  chL>  p«tl>>)it  Iicliig  attack»>l  with  [lurging,  VMinItSn^ 
cnmpi  aufl  oupiineslan  of  urine,  quiukly  followail  hy  rollnpa^  At  autopsy,  livtr  and  Bpleen 
*M«  foami  Knmtiy  CfloipMctMl,  tlio  ^plmn  in  iinin<:  cntcai  wcichinK  tliirty  \a  forty  oinncM.  Tho 
CBBHi  of  IhU  uduiuaI  >ii:kuc3ii  ««i  g^QCTally  atthbukil  tu  M\t  hoavy  mcf»ll  to  July  utd 
AngosL 
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pnroxysm  pawie«  over  it  may  also 
globiiiuinc  Fever  "  in  a  later  volume,] 

Other  uiifuvonmble  (lymptoiiis  indtcAtiiig  com  plication  of  the  nerve 
eoiilres  may  l)e  atlnbutcd  to  lIr<  presemu  of  Ibc  Buicix> oi'ganisnu,  or  to 
cmlHiH  ifi  the  Amall  viaseU  depen(iiii>f  either  upon  8ni»ll  clots  or  pigmpnt 
infarctioiw ;  tIn.'j*o  cviuw  jjaralytic,  uphnsic,  or  other  cor«liral  syraptonift. 
ur  bliodiicss :  enil^oli  or  iiiti'uvusculiir  clotting  occurring  in  the  larger 
veasels  muy  uiiLsir  oliBtnu-liMl  i-irvitl:itiuri  and  even  ^ngrenu  in  tha  timhi 
or  other  p;irTs  i.f  ihc  limly.  fliiuh  as  the  lungs,  liver,  Aplocn  or  other 
aljdoraitml  vistem  ;  or  when  they  occur  in  the  right  eide  of  the  heart  tbey 
may  cause  dangerous  ant!  tnen  fatal  sytnptoms  by  plugging  the  pulmotLir)- 
artery. 

Basked  and  Irretrular  Malarial  Fever. — The  action  of  malaria  t> 
also  occasionally  c^xpre^sed  by  the  conditions  vrhich  are  deflcribed  at 
mstxked  fever.  MaUiae,  iieumlgia  in  the  form  of  hemicrania  or  brow 
ague,  ill  tho  bmchinl  plexus  ami  In  the  iiilercoRtul  nerves,  in  the  brunches 
of  tho  fifth  and  Oicipitiil  ni-rvt't*,  in  the  great  »ci»tLc,  or  itnleed  in  any 
part  of  the  body,  accomixiniud  by  imperfectly  developed  fever,  couvul- 
aions  in  childi-eri,  ga-striilgiu,  Uicjd  anit^thcttia  und  pare^iB,  nrhing  in  the 
linilM,  p»in  extending  along  the  co)ii>e  of  the  great  nerve-trunks,  funo 
tional  derangcmetit  of  tho  liver,  norvons  irritability,  dyspcjwia,  ereo 
httmaturiu,  bronehial  irntjtbility,  dy^pntva,  and  asthmn,  and  a  viri«ty  of 
other  synipLonus,  point  to  the  cfletts  of  uiuiaiiul  pui«uii  on  the  nervuu* 
aysteni,  Lhouj;li  fever  ruiiy  oven  Ihs  itbsent.  J 

Other  form*  of  mftsked  fever  mity  be  collapae  as  in  cholera,  hemor- 1 
rhaga  from  ibu  stuiiiacb,  bouel,  bladder  or  kidney  (iu  which  ca^e,  probably, 
Bomu  lieputic  or  other  visetirul  eomplicutioii  muy  cnexial),  cerebral  cfTuiiion, 
or  apoplexy  ivith  cpilcjitiforra  convulsions.  The  circumjitoncea  under 
which  th(U)[)  ]H:niiciui]3  conditionii  arise  KUggctit  their  nuturc  ami  origin,  a 
"ugSC-JititHi  fnmuently  confii-racd  by  the  BUccesBfuI  rcsulta  of  their  treatment 
by  quinine  or  other  imlipci  iodic  remedies.  ITieise  phenoTneaii  have  generally 
n  periodic  tendency,  and  uru  itiDucniiml  by  ittmosphcric  conditionE — the 
nativea  of  India  think  by  lunar  ohiingca.  Xlorelieaii,  Peel  and  others 
rofer  to  this,  and,  Kpe:Lking  of  the  returrence  of  malarial  symptoms  on 
(Liya  on  which  they  arc  coincident  with  lunar  changea,  note  that 
atmtjKjiheric  rhange^  were  generally  observed  on  these  days,  and  that  it 
W118  due  to  t-ho  lutter. 

In  ncnr!iI;;Tr  altiuks  it  is  poHsihle  that  an  original  tendency  to  this 
nialiuly  may  h»vo  been  intensihod  and  renderc<l  ]>einodic  by  the  action 
of  luitUrial  poison. 

Twining  puintcd  nut  that  the  fre(|uency  and  obstinacy  of  the  viwornl 
diseases  which  accompany  malarial  fever  iu  India  are  characteristic; 
and  there  is  hardly  any  organ  that  is  not  sometimes  found  atTect«d  cither 
functionally  or  structurally. 

In  persons  who  have  been  long  subject  to  [luroxysmal  fevers  in  which 
ihero  ia  a  frcfjueiit  recurrence  of  the  cold  BtJige,  tho  liver,  spleen,  and 
portal  circulation  arc  apt  to  lie  alTected,  the  spleen  often  very  rapidly. 


It  M  after  rcpent«d  rocurrcnce  of  thettc  pnroxysme  that  the  vtWera] 
cliaingot  appear  which  loid  to  a  »Uit.«  <>f  :inH.'nii»,  cAchcxia  and  Oebilitf, 
It  nmy  be  Dutivcd  tluit  the  chief  mitiiM:*  of  the  rocurrcnce  of  irregular 
forms  of  fever  in  this  country  are  siiddoii  chmiges  of  icrnpcmtitre  with 
ekUI.  menliit  uriil  ])h^»ic.il  f»ti,t:iio,  nml  crrcirn  of  diet. 

Urethral  and  Elephantold  Fever.— vVitvution  miiy  licru  be*  dirrnt«il 
to  another  morbid  tendency  of  thijsc  utio  arc  the  subject  a(  mulurial 
poJMmtng,  the  «o-cal]od  urcthnil  fever  (INr),  so  apt  to  follow  on  catbe- 
tertam,  however  skilfully  performed.  The  mere  piuwivga  of  jin  inatrii- 
ment,  however  cAsily,  will  in  some  caseft  produce  a  severe atliLcIt  of  rigors, 
fulltiwed  by  fpvtr  ^ud  swi-iitin;;,  in  sotiiu  cases  by  Byrnptonis  tf  a  ]>y<«niic 
nature,  with  the  fonnaiiun  of  iiliseeaKea  in  remote  loeaIil.ic&,  tr  ngain  an 
algid,  cerebral  or  typhoid  forni,  'vvhi<:h  niiiy  prove  fatal :  as  n  general 
nUc,  however,  such  atlack*  toruiinate  fuvoiiratly. 

Another  form  of  fever,  protwbiy  filiiriid  in  ita  origin  nnd  connected 
with  elephant iasin,  as  jHtinted  out  by  Jtincrnft,  Lenis,  niystrlf,  and  ulhers, 
and  es[)ccially  l)y  Maiison,  to  ivhura  tlm  fliBcovory  of  the  tilana  in 
due.  (hon;^h  tomph'tntefl  by  malaria,  owasiunally  occurs,  iind  is  called 
ckiphaiKuid.  It  atlemU  the  periudic  hypcra-mia  which  freipiently  Icada 
to  pcnnanpiit  hyiwrtrophy.  'J'hJK  condition  in  as^(maU-tl  with  a  disordorcil 
and  dilatc<l  sLate  of  the  Ij'mphatic  vcsttila.  The  prostate  gland,  the 
■pcrmattc  curds,  the  epididynii»,  and  the  Bcrotum  are  congested  and 
swollen,  the  lalt^r  often  ivii-h  an  acute  erythematoiis  infltinimatory  con- 
dition which  ends  with  desfjiiajnatioii.  Thcsi:  svmploms  are  ■ometimcs 
atl«ttded  with  gasLralgia,  mttisea,  great  PufTerin;;  and  high  fever.  Though 
prahaMy  essentially  filarial  in  icn  origin,  it  \.b  apfurcntly  so  closely 
connected  with  mabu-t.^  that  it  fieema  right  to  mention  it  here.  [I'id/: 
articlo  on  "Kilaria"  in  t^is  volume..] 

lujI'tiiiiHation  o/  thif  jMTvlid  gluttis  and  et-ddlis  j)nmetimc<i  occnr  an 
complications  of  maLiria]  fever  ;  but  the  causal  relation  of  nialaria  to  the^e 
cotiiiitiun.1  has  not  Iwen  very  cle-irly  established.  1  pointcil  out  many 
ya&ra  ajpj  that  hydrocele  was  fre(]nenlly  due  to  inntarift  (li^r-). 

Burdel  found  tugar  in  Hie  urine  of  eighty  out  of  eighty-six  cases  of 
internitttcnt  fever;  especially  in  pregnant  or  suckling  women  and  in 
perniciouii  forma.  Verneiiil  concluded  that  malaria  oci-aAionaily  engender]* 
glyco$um  in  one  of  two  forms:  one  eontcmpamiieous  with  the  iittack 
of  fever  and  transient ;  the  other  more  tardy  in  onset,  independent  of 
the  paroxyftm^  and  permanent  ^ly  cxf>crieiioe  contirnis  its  occasional 
occurrence.  It  is  poesibiD  that  the  general  ])erturl>ntioii  nnd  increased 
Wood  pressure  of  malarial  poinoning  may  be  the  caUHc  of  glycostirTa, 

Chronic  Malarial  Infection.— A  frequent  rcfiult  of  long  residence 
in  a  malarial  ctimiite,  and  of  repcatcil  attacks  of  periodic  fever,  are 
anaemia  anri  mcliexiii,  with  which  m:iy  be  aMOciRted  utruetiirnl  rbiin^C)i 
in  the  abdominal  viMMirtt,  notjibly  in  tlic  spleen,  and  occasionally — of  a 
cirrhotic  ebaractcr — in  the  liver.  In  advanced  cases  the  BymptomH  are 
puSy,  blanched  face,  pallid  lips  and  conjunctivse  with  (wiirly  sclerotic, 
abort    and    harried    respirations  or   dyHpniTa,    occasionally   temperature 
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a  degree  or  two  hclow  the  normal,  weak  cardiac  ftction  Bometimu 
t(it.h  lia>[n.ic  murmurs,  u  [ufbiu  {)uU<.>,  epistaxis,  vertigo.  Tfac  iiUlumcn 
is  mmici  and  flom<Mimes  tlropsiiMl  ;  there  may  l»c  a-dema  of  the  Itinj^ 
and  of  iht)  H.rw»lar  tissue,  eB[>ei:ially  of  the  lpgn  ariil  feet ;  ujisted 
muscluM  ;  II  [ligniaiitud  mni  palti  tikin  ;  n  large  ami  proluiUly  lianlviied 
spleen,  oxtcmltng  bolnw  th«  rih»  to  the  umbilicus  <^^  orcn  to  the  iliac 
fcwBa  (ague  cako) ;  vornjljng  and  diarrhrefl,  which  not  infrequently 
a!»umi!S  tliu  whiU;  tr(>]itciil  form  ;  coaled  tnngiui ;  Ioks  of  a]i]K>tite  ;  L-hmnie 
tniiHcular  or  rlicutmitic  piiiria  ;  aHthnin  ;  iieimlgta,  and  ottier  indications  of 
disturbed  iimervatinn  and  nutrition  ;  hi>t  hands  and  feet,  with  oevasional 
riaea  i>f  tempemturn  anii  even  slight  and  irregular  ixaroxysms  of  fwer. 
The  blood  is  altered,  the  red  corpiwcles  are  diininisheil  in  number  from 
4,r>00,000  to  2,000.000  or  1,000,000  per  cubic  millimetro  (Lavenin) : 
the  white  corpuscles  Jiro  relatively  if  not  actually  increased  in  numbers: 
the  specihi;  panu^iteB  iu  various  stages  of  develuptueuL  are  found,  and  there 
U  tendency  to  intravascular  coagulation,  which  may  prove  dangerous, 
if  not  fiitid,  by  plugging  tho  pnluion»ry  artery  or  ;iny  part  of  the  fl 
arterial  ur  v&uous  ttyslcms,  cuusing  in  the  first  case  danger  or  death.  ^ 
and  in  the  second  ombolism  and  even  gangrene.  The  least  wound  or 
abrasion  is  liable  to  bleed  profusely  or  to  become  gjtngrenoiw ;  the 
guDu  are  spongy  and  bleed ;  the  lefth  bucoiuc  exposed  and  finally  fall 
out:  gangrene  of  the  scrotum  or  cancfum  cris  occurs  frequently  among 
the  natives  of  India. 

The  kifinei/s  occnsinnally  »iilTi<r :  the  urine  is  of  low  specific  gravity, 
tnd  contains  albumin  and  rcmd  casts.  Albnminuria,  however,  is  not  fre- 
quent, nor  u  it,  when  of  eniall  (jiuiutity.  necessarily  of  such  serious 
importance  as  might  )i«  supiHiscd. 

The  condition  in  whiL-h  Mjnie  one  or  more  of  the  foregoing  aymptoms 
are  present  is  common  enough  in  the  notitrioiiRty  nnilarial  regions  of 
Indiii,  where  phv'sicdl  degeneration  is  accoin[>anicd  by  an  almost  equally 
well-marked  physical  and  mental  torpor, 

Muliuiai  rachexia  occurs  oXea  without  any  provioua  fcvar,  the  process 
being  one  of  failing;  health  and  slowly  progressive  anaemia — indicated  by 
increased  debility  and  incapacity  for  mental  and  physical  exertion, 
gradually  merging  into  the  rnndition  already  deflcribml.  Occasionally, 
howover,  it  supervcnpst  rapidly  after  a  fow  attacks  of  fever.  Kuropeana 
generally  leave  India  before  matters  have  advanced  to  tho  later  stages, 
though  they  not  in  frequently  return  to  their  own  country'  too  late  to 
protit  by  the  change;  they  are  often  surpnaed  by  having  their  first  h 
attack  of  fever  after  leaving  India  on  account  of  protracted  cachexia.  ^ 

Cachexia  is  often  of  long  dnrntioii,  and  the  only  hope  of  recovery  lies 
in  leaving  the  muhirial  distrit-t,  and.  for  EiLro]]ean»,  returning  to  their 
own  eotmtry,  where,  under  the  influence  of  change  of  air  ami  careful 
treatment,  the  symptoms  are  mitigated  and  graduaUy  disftppear ;  though 
in  advanced  cases  the  condition  is  a  very  precarious  one  owing  to  tho 
tendency  to  dangerous  complications,  whether  renal,  pulmonary  or 
cardiac     Catrin,  in  his  admirable  treatise  on  Faiudi^ie  ChroKiqtu,  says : 
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•*Si  rinipAliiilt'r  (-hronifpio  resk'  (Inns  la  region  nil  il  a  contract^  eon 
AlT-Mtion,  rabouiiasunt  Ic  plus  fi-tTiiueiit,  c'cst  In  ciurhcxic  avcc  toutcs  ses 
<>onw>q»encd«  ct  son  issue  fatal."  Happily  a  number  of  cases  are  not  of 
Uiis  savvrity ;  the  symjitams  arc  miu-h  ti'ss  markeil,  tlie  cachexia  is  not  so 
hr  vlmnccd,  and  the  matnrial  taint  «xprc!^ca  \xac\\  hiy  anni'mia,  func- 
tMnal  (Wrangomeiit  nf  tlie<iigL'stivD  and  asxinilktive  apparatus,  a  tondcnty 
in  irregular  n«,'urT(;ni.-c  of  (uvcr,  and  nct'atiioniilly  s«-(i(uing  without  any 
obvioos  cause.  In  «omc  ciscs  there  ts  oiilar^ment  of  the  aplccii,  in  all 
a  mIIow  and  Bonicwhat  pt^nontcd  akin  and  a  general  deterioralion  of 
health.      Such  ]icnw)na  tin<Ier  the  infliicn^v  <if  change?  nf  clitnate,  jiidirious 

KDgenii-nt  and  the  use  of  appr«>priatii  nmiedios,  are  jjeneral] y  rt-slored  to 
th  ;  l»ut  thi-y  nlfMrd  evidence  of  the  jwrtiiiaHty  with  which  the  nmlarial 
Hint  cliii;^  to  tbose  \rhu  have  arqutrc>d  it,  itnil  the  length  r>f  time  which 
U  needed,  ev«n  under  judicious  management  and  mode  of  life,  to  ^et  rid 
of  (lie  vesti)ECs  of  iL  In  ihem  the  |wciiliar  diatbetiis  imparted  by  previous 
aMbrisI  infection  is  shown  by  the  perirtdic  chai-aiti'r  aitsitnicd  by  other 
uihneDts,  and  by  the  dtspoMtion  to  recun'ence  of  maliirial  action,  sudi  ai^ 
filif^t  fever,  swcnl^  nenralt^ia,  dyspepsia,  diatrhfra  alba,  long  after  the 
f^ncmlly  KHind  conditions  of  health  seem  \a  have  heen  CAtiiMixhc*}, 

Th«  caaea  of  profound  splenic  caehejcia,  where  the  spleeu  is  clironically 
enlarged,  tbuugfa  not  hi)i)i4ew,  pve  rise  to  the  gi-witest.  imxiety  lest  they 
prnve  fatal  in  any  of  the  ways  jnst  referred  to  from  the  utter  inability 
»f  the  patient  to  reaist  any  accidental  complications  or  rinergeneie» 
whirh  may  arise. 

Pathological  Anatomy. —  Death  in  niiinniplicated  ague  i'*  ran.* ;  but 
in  the  reniitlent  and  pemieioiLi  fornix,  anil  from  eomplicalioiis  and 
■equfts,  it  is  frc<|Ucnt. 

In  flmf?  malurial  pfis^miug,  especially  where  death  neeure  early,  there 
nMy  be  no  evident  stnictural  change,  except  that  pigmcntiLtion  U  present 
in  many  orfjana.  The  xpUtrn  will  often  be  found  snmcwlial  enlarged, 
the  capfule  lliinned  and  etretehcd.  and  the  subsuiEii'u  of  the  or^an 
lUfRuetit  and  of  a  dork  ch'>coIatc  colour,  due  to  aecuinulntton  of  pi^;mrntcd 
elcmetita  and  dt^brtn.  If  the  autopsy  )>C'  miule  i«iK>tt  after  de:iLh,  parasites 
to  various  stages  will  bo  found  ;  but  they  seem  eoon  lo  disapjiear. 

The  litfr  li  dltcolonrrd  by  pigment  in  the  small  vessels,  ntid  some- 
time a  little  enlarged.  The  la,{iifys  in  eiinple  casea  aru  nornitd.  but  on 
■octiofi  pigment  is  e«>l]cctod,  especially  in  the  glumenilL  In  the  Mlioua 
liKinnrHiagic  form  of  fever  they  arc  increased  in  size  and  weight,  and 
under  the  capMuIe  exudations  of  IiIikkI  are  found,  whiUt  section  rcvvuls 
the  subetanco  of  the  kidney  to  contain  dniall  interatitiiil  ha'moiThages. 
The  ia^t^intd  Irttft  is  luiafTecled  mileitK  conipltcated  with  dysenteric  or 
cnieric  uketation.  In  the  lun/js  there  may  W  a  eeilaiu  amount  of 
bepstisation  or  congestion.  The  h^ftri  u  gencnilly  normal,  but  may  be 
nomewhat  flaccid  atnl  diMculoun.*d.  In  the  Ariiin,  when  death  bus  occurred 
after  cerebral  complications,  ihit  membniruis  are  congested,  aitd  when 
Urif^ied  off  re%'cal  tiio  gray  subatanee  darkened  by  pigmentation  ;  there  i8 
Mometiuies  subarachnoid  effusion.      A  sitiLilar  alteratioti  may  be  found  in 
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the  epinul  cnni,  which  prrihaiily  account.8  for  the  occasionnl  cases  of  partial 
ponUyini.'i  wliJch  follntv  malarial  poitinning.  In  tho  Ijonea  the  marrow  i« 
also  iliit(-i)toiir(Hl  )iy  pigmcTit.. 

In  th«  Mitmr  ui^eclum  the  altorationa  nro  more  nuirkert  and  rariol 
than  in  the  acute  form.  The  Umd  is  diminished  in  r  uantity  ;  it  conUiiiis 
inoi-D  water,  anil  pi^^ientatjim  is  not  mi  pnmounrL-d  as  in  llio  ticuUi  form. 
The  pritporlioii  of  white  and  rwl  corpuscles  w  altrrccl ;  somn  auiitoritie* 
Mv  tlmt  the  former  have  incFeased,  while  the  red  cells  have  relativolj- 
iliminifihitl.  Tho  sphrn  \%  gencndly  enlargrfl,  ami  hccnmeti  liardcawd 
anil  fii.iLhr,  x\w.  pulp  '\»  incrcuu)ed,  ami  tho  cap«uln  and  trabecuioe 
become  somewhat  thickened,  and  tough  and  iiiHamnuitory  pruducU 
in\v  anrom|Kiny  tho  hypertrophy.  Thfi  nnrnml  weight  of  fi  to  7  fut 
increases  (o  as  many  Uw-,  and  even  1^  Ilis,,  t'O  llw.,  or  more  have  ln*a 
rcx.-nrde(i.  On  the  other  hnnd,  it  has  been  found  atrophied,  weighing  as 
low  as  I  fix.  ]i)  grs-  (Ktinsell,  SI).  In  the  enlargod  statp,  especially 
when  aoftened,  as  it  somcLiiues  may  be,  it  is  easily  injured,  and  t» 
fr^f]netKly  tho  cause  of  fatal  accidents.  Indeed,  nnionjj;  the  native*  of 
India  it  is  ftnmctinics  niptnretl  hy  sliyht  Wows  or  fa!!>s  or  even  "spon- 
taneously." In  some  cases  a  state  of  contraction  of  tho  fibrous  elementc — 
fibmsis — may  bo  iniluccd,  the  stmctunvt  change  becoming  pcnnnnent 
In  thi-'*  disfMscd  condition  of  llic  cpleen  Icntoi-ytosis  and  nni^mia  are  well 
marked.  Tho  splenic  veins  ari)  engorged  with  blood  containing  pigment 
and  the  dL-bris  of  iiaraaitcs  or  cells  ;  pigment  is  found  also  in  the  eon 
nwtive  lii^uc 

Tho  liver  may  bo  clironically  congested,  iiiduwtcd,  and  enlarged  from 
interstitial  deposits,  and  thia  may  tcrminnto  in  cirrhosis ;  it  i*  dark  in 
rulonr  (iiid  miirkcd  with  pigment.  In  this  conditiun  it«  functiong  are 
interfered  with,  and  viiriotis  fumplinitions  result.  Aluw  inllaniniaiioti 
of  lh«  livLT  E(;Mum  occurs  in  this  stale,  but  it  docH  Homotimex  Kiipptinttc 
insidiously.  The  kidneifs  nre  sometimes  found  to  bo  the  subject  ul 
chronic  nephritis  and  inflammatory  congestion. 

When  pneumonia  hns  occurred  tho  luiii/^  :ire  congested  or  bepatiaed, 
tho  scat  (if  local  ha>niorHiiageK  and,  in  [Kirliona,  of  (ibnisis.  'J  ho  heart  may 
he  flaccid  and  the  civitiea  dilated  ;  firm  fibrinous  coagula  arc  found  in 
some  ca»L>e,  which  extend  into  thu  pulmonary  art«ry ;  but  other  changes 
ara  probably  iircidentul,  and  not  due  to  malaria  further  than  liaa  been 
previously  narrated. 

The  mucous  membrane  of  the  ^nftro  •  inUMinal  tract  may  be  found 
chronically  aflfectod  ;  the  Btomach  and  duoileniim  arc  most  prone  tn 
aufTer;  diaeaae  may  occur  everywhere  throughout  the  tract.  It  may  Lo 
reniarked  that  the  anatomical  structure  of  tho  lower  end  of  the  ileum 
favours  tension  during  congestion,  and  consequently  ulceration  ;  this  may 
explain  the  pathological  changes  attributed  to  enteric  fever,  either  specific 
or  typho-malariaL  In  casc«  complicated  with  dysentery,  which  is  common  _ 
enough — IIS  some  would  »ny,  oidy  another  form  of  tho  samo  disease —  I 
ulceration  and  thickening  in  various  stages  arc  found  in  tho  large  gut : 
but  they  extend  sometimes  beyond  the  ileo-colic  valve  into  the  ileum. 
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■iiOTS  n1c«ratinn  of  tba  mucous  mpinlinine  and  Porer's  pittches  i-eaemblcs 
tbftt  of  ^wcilic  enteric  fever. 

With  regurd  to  cortatn  changm  which  pi.itit  to  the  implication  tA 
Um  «<rnr  emtrrt,  jt  was  sUf.'>;;t'«tod  by  Krcncha  that  tbt-Bu  might  be 
ihw  tu  pluj^'ittg  uf  the  suiuli  vcs»ils  by  pij^iuciit.  Uivpiati  jHiiiita  out 
that  if  these  thrombi  nj-e  formed  of  piiniBitic  elements,  nnil  not  of  inert 
lugnurnt  nmtter,  they  niay  b«  diMtiKitd  in  CL-rt«iii  c;imos,  and  the 
(fmpComs  \mm  away  ;  tlms  U'ani'itory  aphiuiu  «nt]  |)iiMi.lyiii<<,  pnxlnrcd 
■omexintcd  during  paroxysms  of  fever,  arc  exphdned  by  temporary 
aWtnictions  limited  to  cortuin  vascular  ureu«  of  the  brain.  The  prest-nce 
of  bamutOEoa  in  the  pcre1>rn-H))inid  nerve  evntrc:s  ftirnisbfK  u  rati^fat^toi^- 
■xpfauittion  of  the  nervous  fiymptonn,  >^nch  us  eephalalj^IiL,  nichiiilgia, 
drliriUTD,  cim^'ulsions,  coma. 

How  far  the  variuus  ]ialhnlitgiciil  eiDiditionn  arc  i)i(>  result  of  the 
mecKanica]  actiuD  of  the  hwniatozon  in  ubstructiiig  th«  circululion,  i<r  of 
their  clTei*t  in  altering  and  difiorptnisin^^  the  blixjil  ci)f']}ut>rli>H,  or  in  iho 
prodiictiun  of  a  toxic  agent,  wc  arc  hanlly  in  n  position  t.r»  di'I<miun**. 
It  u  pOMihlo  that  the  oRects  may  be  u  result  of  a  combination  nf  nil 
tfacBO  contJttionB. 

TrcatmenL — It  ia  n(>etlIeM  hern  to  dwell  on  the  spoliative  and  Ih^hmc 
forms  of  treatment  pnicUsed  in  pant  timcN  whii:h  to  a  certain  extent 
»ero  advncato]  by  higli  auih(iritic»  up  to  the  timrs  of  Twininj;, 
llaclcinto«h,  Anne«ley,  and  others.  Since  then  hlfn-diiix  and  mer- 
(omlintion  hava  given  phice  to  a  milder,  more  rational,  and  more 
(ffertive  modo  of  irealmcnt. 

An  unlinary  attack  of  intermittent  fever  is  generally  trealwl  as 
lolknrs  : — The  bowels  ai-e  thoroughly  relieved  by  an  npcrient  of  coioiynth, 
Galomel,  blue  pill,  or  compound  jntap,  followed  by  a  sidine  ajHrii-nl, 
eonaUting  of  sulphato  of  ntagncua  and  soda,  wiih  2  or  3  grs.  of  ({iiiiiino 
•nil  aonio  bitter  infusion ;  this  it  may  he  expeilienl  to  repeat  for  two 
or  more  day*,  and  p«.'rha]M  subswiuently.  Thu*  \%  relievc<l  not  only  con- 
lUpation,  but  the  eongtvu-d  ciMiilition  of  tho  ubdominnl  visrcm  and 
portal  circulalian.  [f  there  should  ho  signs  of  gnstro-intestirud  irritJLtion, 
ooat«d  tongue  with  red  edges,  and  if  there  bo  a  tendency  to  diurrbcpa 
■Dd  dvaoQtery,  one  or  two  dosin  of  15  to  SO  gr«.  of  i[tu(-;ieimnluk  may 
ha  sahatitutcd  for  the  aperient.  During  the  cold  stage  warm  drinks, 
wiUTO  clothing,  and  hot  buttles  are  needed.  ]>uring  lli'>  hot  stage 
cooling  ilrinkfi,  ice  to  the  head  if  it  be  hot  and  [minfiil,  and  the  fcillowiiig 
diaphoretic  may  also  be  given  : — U  I,ir|iior  amnion,  acct.  .vj- ;  ^p.  eth«'r 
iritr(M.^)j. :  ]*otafi.  MeLoij-i  Mist,  eamph.  ^^j*  ^-  One-oiglith  part  every 
two  or  three  houra. 

la  the  sweating  stage  rest  and  quiet  are  necessary,  oaro  being  taken 
to  «Toid  chills,  tjuinine  ahoidd  now  bo  given  and  repeated  every  three 
or  lour  hour*  in  the  following  form: — R  Quin.  xulph.  trl  hydrochlor. 
gra.  xL;  Acid-  eulph.  dil.  tfl  Acid,  hydrochlor.  dil.  7>). ;  Tr.  aurantit,  ,Sij. : 
AqUEt  Jviij.     M.     One-eighth  part,  for  a  dose. 

The  diet  shoidd  bo  light,  and  stimulants,  unless  tlmrw  le  some  special 


nocecsity,  are  not  required.  During  the  intorvAls  tbo  jnticnt  sboold 
nvoitl  fatii^iic,  excilemuiit,  chill,  or  other  cxposura  lo  vicissitudes  of 
weather;  and  sliouM  continue  to  Uke  ()uiiiine,  aftor  the  first  ihrM  or 
four  (loiies,  uL  ItHij^ur  inliirviilt),  s:\y  of  six  hours  until  ciiichoiiisin  begins 
to  ftppfMir,  when  it  may  bp  grachwlly  laid  aside.  licforc  a  8*«>nd  or  third 
attack  occur,  it  is  well  Uy  take  a  dnBp  of  5  gr*.  of  *niinino  about  one 
hour  beforu  Iho  utisel,  attd  if  the  liret  dose  of  5  grs.  havu  not  ]>ost{>onv<l 
or  diminisho'd  the  pnroxysm,  \0  p^.  may  Im-  given.  Scimc  pi\*o  10  or 
IT)  grs.  ,it  firsU  l>ut.  five  will  generally  suffice  in  ordituiry  casm.  The 
iloBo  may  siiIiHtjqiiontly  ho  rudiLcM)  to  .1  gra.  and  given  at  hinger  intervals. 
It,  is  necessiiry  to  kt'op  the  bow«.'lii  open,  not  inorcly  with  the  object  of 
removing  uccumiilHtiun,  hut  uf  relieving  the  jKirtal  system,  lir^r,  auJ 
spleen.  A  niothdd  that  iiKud  to  but,  and  |mr3ia|i8  is  slill  |>ruHts«d  In 
Bengiil,  WM  to  give  40  gra  or  a  drachm  of  com}x>und  jalnp  powder  with 
3  grs.  of  calomel,  at  the  outset,  to  l>e  followed  by  the  quinine.  (Quinine 
will  huvn  less  effect  without  it. ;  with  it,  it  is  most  efficacious  in  dimtDish- 
ing  the  intensity  and  in  m-iny  cases  preventing  the  return  of  fever. 

En  iuiconiplic:itBil  citse^  uf  int«miir.tent  fever  this  method  of  treat- 
ment will  generally  hc:  efficadnus  and  sufficient.  If  in  spite  of  this  there 
are  i>ersisteTit  reciurences  of  fever,  larger  doses  of  quinine  or  arwntc  will 
bo  needed  ;  in  which  case  Kowlur's  suluLion,  iu  dusoa  uf  li  to  (>  minims 
thrice  a  day,  may  1ki  used. 

In  the  treatment  of  remitt&nt  fever  and  ite  complications  antiphlogistie 
meiisnres  are  na  iiiiLpprnpriate  »A  in  intormittenl.  The  Imwels  should 
bt;  freely  actt'<l  on  hy  culi>cynih  or  j;ilap,  with  a  niodoratedose  of  calomel 
and  siUine  aperient*,  as  necessary.  IXaphoresis  should  be  induced  as 
before,  or  antipyn'n  or  phcnacetin  may  he  usoful.  Cooling  drinks  and 
iced  water  should  bo  given;  ice  uiuy  he  applied  to  llie  head — which 
flhoidd  he  ahaveJ  or  the  hnir  cut  «hort — if  the  pain  or  he.it  l>e  gretl. 
Cold  alTii-'>ion'«,  sponging  of  the  li-idy.  or  evpTi  rho  wot  sheet  ta.\y  l»e  ■aatA 
if  the  tempei-aliue  be  very  high,  th'aughts  of  tepid  water  will  BOotbe 
the  atomiich  and  relieva  it  of  bilu  or  othi-r  matters;  and,  if  vomiting  or 
retching  be  obi^tinate,  swallowing  small  pieces  of  ice  is  gmtefiil.  Effer- 
vescing draughts,  ^^Hth  citrate  of  potash  or  iced  soda  water,  the  Application 
of  ft  sinapism,  or  chloroform  on  a  piece  of  lint  over  the  sinmach,  wilt 
xomelinieH  relieve  the  nause.'i  and  p:iiri.  Hepatic  pain  m:ty  In;  dealt 
with  by  hi]t  fomentations,  and  voiy  occasionally  a  few  leeches  may  be 
necessary. 

A  most  imporUuit  indication  is  to  watch  for  any  symptom  of 
remission:  thie  goricnilly  nucnra  in  the  morning,  being  indicated  by 
decrease  of  suffering  and  tho  presence  of  cutaneous  moisture  ;  then  a  full 
doau  of  quinine  of  10  to  I5gr».  ehould  he  adtniiiistercd :  L'O  grs.,  even 
3f)  grs.  are  sometimes  given,  but  it  b  doulttful  whether  they  aro  belter 
than  the  smaller  duso.  Uhen  the  stomach  will  not  retain  the  quinine,  it 
should  be  given  hypudormicaHy  or  by  enema,  the  former  methtxl  being 
the  better.  With  duo  precautions  there  is  little  danger  of  local  mischief, 
though    abscess,   slu<ighin<r,   erysipelas,   and  even  tetanus  have    followed 
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ihia  operation,  |>ro)«iM_v  wlicn  siicli  prccautirins  have  nnt  I>een  filmftrved. 
Whi-JT  tiitt  splenic  racliuxia  is  marked,  it  ih  well,  if  poeeiMe,  to  ovoitl  thin 
upention.  Qmnino  mtut  bo  onntinucd  until  tho  romisftioii  fiecumca 
DKire  perfect,  Iho  tongue  cleiuw,  amJ  the  pnjstt-atiun  diminisliei*.  Large 
dose*  twed  not  lie  continitMl,  but  titiougti  to  kiii'i*  ii])  :i  modemir-  <legre<e 
n  cinchonistn, 

Whi'ii  thu  fever  aasomes  tbe  adTtianiic  form  imd  l>ecomes  continued ; 
vben  typhniU  e^rmptom?  are  setting  in  with  iliiliriiim,  mmlf-.i  iif  the  tongue 
koA  lips,  trenuir  of  muoclea,  deprniiaeil  cardiac  action  ami  ft>o)ih>  putB(> ;  nr, 
"B  the  other  hand,  when  the  febrile  condition  assumes  the  sth«nic  type, 
4nd  no  sign  of  remission  appeArs,  quinine  in  10  gr.  cloaes,  or,  acninling 
lo  MOMt,  IB  grs.  or  2(1  jfrs.,  should  he  i^iven  irre»[icctivc  of  thi-  roinission. 
pTTVxia  does  not  contra- indicate  thu  at] ministration  of  quinine,  which 
flll«n  reducee  tompuratun;  hiuj  imxhu-cs  marked  iinprovruii'nL  Hi^h 
Wnpeniturg,  a  ocat«d  tongue,  and  even  cnnptipation  need  not  prevent  it« 
nB|4oyiDeiit  in  a  InkI  case,  though  the  fiowels  tihould  he  n'iiei'ed  :is  early 
u  powihlc.  Wbon  the  adynamic  state  supcrvrnes,  in  addition  to  the 
qniniDe,  brandy  and  other  stimulant*  are  npceswir)' ;  they  may  he  pivcn 
in  Dmnbinatitm  with  a  ilecoctiim  of  cinchona  and  aniratjuia.  Tiic  amount 
of  alcohol  will  depend  on  the  state  of  the  pulse. 

Kb,  to  diet,  animal  broth,  milk  and  simiiur  nutrients  are  necessary, 
ud  must  l>e  given  froMi«ent1y  and  in  small  ([iiantitios.  Convalexeencp 
matt  ho  carefully  tende*:!,  and  change  of  chmatc  enjoined  as  srx^n  a<)  the 
■tmigth  ift  sufficiently   re-e»tablishi3d   to  enable  the  patient   to  take  a 

^^^■Tne  MKntial  principles  of  the  treatment  are  tn  keep  the  ImwcU  open 
^^Hl  purged),  to  relieve  visceral  engorgement,  reduce  the  temperature,  and 
QKltralise  the  pniAon.  Nothing  ao  veil  fuLfiln  these  indications  as 
■loinine.  and  the  most  marked  eflects  are  shown  in  its  influence  on  grave 
forms  of  malarial  fever.  ItA  action  as  a  crucial  U^st  of  malaria  in  higni- 
ticant  but  not  al>9olutc ;  for  it  will  redure  the  temperature  in  continued 
0.4  well  as  in  pjiroxj'smal  fevers.  In  the  most  fervent  of  all  fevers,  the 
ardent  or  thermic,  when  thfi  tempeniinrn  nHcs  sti  high  as  to  imperil  life, 
hyptidorroic  injection  of  cjuinine  appears  to  have  the  power  of  reducing 
it,  and  it  is  now  given  in  other  fevcni  with  thisi  object. 

In  the  pcmicimis  atlaclcs  of  malarial  fever,  when  the  algid,  gastro- 
intestinal, c«rcbnil  or  dyspo'i'al  symptoms  supervene,  tpiininir  must  he 
combined  with  Btimulantij  in  free  dosea  and  warmth.  In  the  cold  stage 
it  may  soTnetimee  be  ailv-intagconsly  cnmhinrd  with  opium  ;  and  wnrmlh 
should  be  applied  lo  the  body  generally.  When  conui  supcrvcncn  in  the 
hot  stage  there  ehould  be  free  purgation  ;  ice  may  be  applied  to  the 
bead,  situkpisms  to  the  logs  and  triinlc,  and  stimuUting  encmus,  in 
wUcfa  30  grains  of  quinine  may  be  dissolved,  or  a  hypodermic  injection 
of  from  5  up  to  10  gre.  may  be  administered :  a  few  leeches  to  the 
mastotd  prowwaes  may  also  bo  useful ;  blisters  arc  somctimcfl  applied  to 
the  nape  ol  the  neck.  Under  the  influence  of  quinine  the  symptonis 
may  subiade  and  the  fit  terminate  favourably.     Ver^*  high,  tcmpcniture 
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with  congestion  and  Etertor  suggost  active  meosuree,  w  above  describrd. 
The  UtUtr  condition  maj'  ho  mistAkon  for  apoplexy  or  iniioLition. 

When  the  »lgid  coiidiUon  ovcure,  as  already  etat««],  warmth  tral 
qiiininii  am  nnquJrHcl ;  and  ft  i'r  in  thia  condition,  especially  wlien  Uierv  ii 
gaatriilgia  and  vomiting,  that  opium  afTords  relief. 

It  is  perhaps  right  here  to  alludo  to  tho  remedy  known  as  tbr 
tinotiiPt!  of  W;u'lHirg,  which  poeaoBSOB  fiibrifugd  mid  diaphoretic  propcrttw 
in  B  romirkalilc  dojipi^fl  ;  Imt  ihcrn  is  prohably  no  valii!  reason  for  prt^ 
feninj^  it  t^>  other  preparations  of  quinine.  IV.  AlacK'nti  and  othen 
apeak  highly  of  it,  and,  as  tt^  comiK/iulion  has  been  <itM;lared,  tbii)  ubJMtian 
to  its  iiso  has  l«cn  removed. 

In  the  trc^itment  of  mitUrial  cachexia,  with  enlarged  liver  and  spleen, 
the  niiLH  iin{H}rt»iiC  pointH  are  rhangfi  of  climiilo  and  tho  judicious  obc  of 
prepAmtions  of  imn  and  qninino;  bearing  in  mind  tho  nrcAsdty  hx 
rolitiving  portal  congestion  before  full  botiefit  can  be  antieii>atcd  from 
othrtr  romi'ilios.  I>t:|)lotf>ry  measurofl  or  purgJition  are  not  nxiuired;  hut 
gentle  action  by  saline  laxati^'ns  such  as  before  mentioned,  comhiDcd 
with  (piininv,  inin,  and  vegetable  bitters,  such  ua  calutnba,  is  desirable.  A 
ciimfiitly  rugnliitt'd  and  nouriKhing  diet  and  pnitM^tion  from  all  viciari- 
tiidc*  of  clitntiti)  miist  be  cnjoituYl.  In  thitso  casrs  Iw-ncfit  nmy  l* 
UoriviHl  fn^m  llm  saline  and  femiginous  waters  of  various  health  resortts 
and  fivnn  such  nifasnn^  vg,  tend  to  pnwervH  the  gcnonil  hrallh.  A  pro- 
longed a)i.>icncc  fitim  tho  country  in  which  the  miiichiff  nngin«t«d,  aod 
residence  iu  a  more  bmcin^  nun-malarial  climate,  are  ncceBsary. 

Iti  the  trPAtment  of  the  splenic  form  of  carhexia  with  the  chroninUj 
enUrgMl  spleiin  that  gives  ri»e  to  it,  the  use  of  iron  in  essential.  Any  e( 
the  mors  soluble  preparations  of  iron  are  gno<i.  but  perhaps  noiM  ti 
betVir  or  so  good  aa  the  sulphate  of  iron  with  ipiinine,  in  the  foUowii^ 
formula  fur  exaraple^l^  Forri  aulph.  grs.  xvj. ;  Quiiii«  »ul|di.  gr*.  xxiv.; 
Acid  eulph.  diiut  i^j. ;  Sod.  salph.  3ij. ;  Tr.  myrrh.  3ij.:  Infua.  calumbvi, 
Jviij.  M.  Twotableapoonfula  twice  a  day.  Or  as  a  laxative  to  l>e  lafcm 
in  the  early  morning — K  Mag.  nulph.  3J. ;  So<l,  sulph.  ,^j. ;  Tr.  myrrh,  .jij. 
Aq.  nicnth.  virid.  Sviij.  M.  Two  table&pootiftUs  in  tlio  early  moniiog,  ( 
or  7  A.M. 

The  old  form  of  adminiatration,  knon-n  as  the  spleen  mixture,  used 
in  licngal  many  years  ago  is  very  efficacious.  Twining  (57)  givM  it  u 
(olloivs : — l'^  Pulv,  jalap,  Piilv.  rhei,  Pulv.  calumbie,  Pidv,  zinpberi^ 
Potassoi  supcrtarlratiB,  Si  5j. ;  Fcrri  siUphatis,  9j. ;  TincU  senna:,  3ii^-. 
Aqufc  mcnthiD  aativte,  5X.     Miscc.     One-tenth  part  twice  a  day. 

In  the.<<o.  conditions  the  w%Si  of  mercury,  except  perhaps  as  an  alteratire 
dose.  It  especially  to  bo  deprecated  ;  with  the  exception  that  the  local 
application  of  tho  red  iodide  of  mercury  as  an  ointment,  which  hu  hMO 
found  cflective  in  reducing  an  enlarged  spleen  or  goitre,  may  he  R- 
sortod  to  ;  a  small  piece  about  the  size  of  a  marble  being  rub1»ed  in  o»^w 
the  organ  while  it  is  exposed  to  the  direct  heat  of  the  sun  or  fire. 

The   rest  of  the  treatment  consi:st«  in   the  use  of    tonic  remefi''" 
oceaaioQul  luxativos,  a  well-regulated  and  nourisLing  diot,  wtib  a  crn.i-« 


uuuunt  Aiii]  »ncli  fiinu  of  wine,  or  olher  nlpolmljc  stimulatit,  as  iiiuv  b(» 
unml  suiccil  lo  thu  ]utrtiL-iil)tr  case  A  [lerfectly  qiiivt,  tmovL-nlfuI,  ami 
w  cll-ro^OilatMl  life.  (t\cry  moderate  amount  of  fxorciBti,  iitiil  wuriu  clothing, 
•bouid  bo  aii\ieeil ;  and  chiUs,  futile,  and  viukiil  ativi^  uf  any  kind, 
pbynonl  or  emotional,  avoided.  NegliM^t  of  iheius  pn.>cji[itifiris  may  Iw 
tuiended  hy  caniiac:  failure,  dn\th  fmni  UtaX  Kynropi^  or  fmm  intra- 
meolar  cosguUtiou.  Of  the  nimieivim  otiier  untipL'iiijUit^a  tli:.!.  uru  tisvtl 
'm  the  treatment  of  malaria  none  is  contpanible  to  ciuiiiino  in  its  varioiLH 
(onus. 

Qui/titu, — The  sails  of  quinine  poBsessiiig  Jiscplic,  unli  periodic,  auti- 
pyreiic  and  para^iticidal  properties,  are  specially  indiuttod  in  the  treat- 
mmt  iif  ull  fonus  of  malarial  iiif<;ctiiin. 

The  acid  liydrocliluiiLtti  U  the  nio^t  aolntilo  of  the  salt«  of  (jnlnirie,  and 
if  tbereforo  tbo  he-st  for  hypodemiic  injoctioii.  Tlio  acid  hy<ln»clilornte 
it  flotublo  in  0*GC  of  wati-T.  A  solution  oi  eqiml  ]iitrt«  by  wui^^hl  of  acid 
hjrdroefaloratc  and  distilled  \mt«r  ia  recommended,  us  it  prodiixcs  no 
irriUiting  iifTecis  except  some  pain.  Trtulzt  <30)  mvx  that  the  tiddilion  of 
half  a  ffflrt  of  antipyrin  to  one  part  of  luiaie  hydrochlomte  mfikes  it 
wlublo  in  two  parts  of  diittilled  u-nter  at  a  tcmjicrutiLro  of  from  77"  to 
Nfi"  K.  lAVeran  Aay**  that  t\m  Miliition  imibies  h-iw  jiiiin  ttiiui  t lie  acid 
hydrocfaloraC«,  and  is  as  eil'tctive.  A  sulutiuu  of  Ijuiriicie  sulphate,  one 
partt  Acid.  tart.,  half  a  part,  \Vatcr,  ton  jwirts,  makes  alao  a  good  form  of 
hyprwJermic  injection,  and  it  used  fi-c'inuully  iii  ludiu,  TW  niiaulity  of 
eitbrr  vt  tlicao  solutions  should  be  un(m<;b  to  cunuiin  fivo  lo  ten  grains 
of  the  salt.  Care  miLtt  1>c  tuken  in  introducing  the  sohilion  that  the 
pLtint  of  iho  needlu  »liall  hivts  [Kissvd  tliruu^h  die  tikin  \vv\\  into  ttu-  ainihir 
IMwe^  and  that  it  W  direel-i-d  a^ny  fiiitii  the  i^kin  heforo  the  Kuiil  is 
injoCt«d.  TTjo  solution  HhoiiM  Iv  perfectly  cirar.  im-  from  crystals  or 
furei;;ii  tnattvrs ;  the  tieedle  and  synnfii:  «liiiuld  la*  uiadt:  uscpliu  buforo 
use  Hypodennically  uken,  e|niiiine  i«  more  eflicaeioiia  than  when  taken 
by  tbo  st'jmach,  iuid  tivu  itj  ten  ^niinx  ;irc-  full  drjwit.  \Vheik  ten  grains 
an  nDcewary,  it  would  bo  bettor  to  givu  it  in  two  iniocttons  in  diU'erenl 
parts  of  tho  Itody. 

Tbw  form  luost  fre<|uently  adcpiwl  .is  a  drangiit  is  the  euljthato. 
Thitt  m|uires  on  acid  for  iu  solution.  Onuns  x\.  of  this  (|uitiinu  rL-^iuiro 
30  drops  of  dilute  siilpburic  acid  to  dissolve  it  It  contains  7t  |ior  cent 
of  ijuininp.  'I*ho  iKUtral  sulphatu  is  more  soluble  in  water,  and  may  Lo 
prtwcrilA'd  without  acid  ;  it  enntidns  iJO  prr  cent  nf  i|ui[iinii.  Tlii;  hydro- 
chlorate  contains  81  per  cent  of  quinine,  and  in  stdulile  in  M-aTer.  A 
little  dOuto  bydi-ucblorie  acid  may  be  uilded  when  the  basic  salt  is  iwed. 
ijilininc  is  given  most  cffcctivelj-  in  sobitiim  ;  Imt,  wh<'n  frnm  any  cause 
it  cannot  U«  bo  tJikcn,  it  may  l>e  given  in  powder  siuipentlc*!  in  w:iUt,  in 
cachct«,  tablitiib,  rire  [laper  nr  in  pills ;  thn  la.M  is  the  least  witisfactory 
mi^lhod,  OA  thfi  pills  when  swiiHoweil  an;  wmiHimes  not  dissolviil. 

In  ordinary  cases  of  fevi^r  two  to  Jive  gi':tinH  given  by  the  mouth  are 
fsnemlly  ptiffiri«nt,  thren  or  four  times  in  tb«  ilay.      In  moru  wirioua  cases 

or  even  fifteen  grains  may  be  necewary,  and  possibly  in  very  urgent 


cuses  as  much  03  twenty  grains ;  Itut  mure  than  Ihiit  I  consider  i«  not 
niquiri^l,  and  may  caiwo  toxic  Hyinptrima. 

Where  adminwtratiuii  liy  eillior  Bl/»mfitli  «r  hypodermic  injoction  w 
<litfi<:iitl,  thti  ucii)  hyitr-iwhliirHtu  or  iiiil{ih»li!  may  Iw  ^iwn  in  mi  eiieuu. 

The  old  mwthtt d  of  iulminiatoritig  t»y  alworption  through  the  skin  tram 
a.  blistorctl  eurfaco  is  obank'ie. 

The  jxmsililo  diuigcr  tif  lutuiittB  afUsr  hypudcrmii:  injoctioti  mtut  im 
borno  in  mind ;  but  if  ftaopti*  pmcttUMuns  Iw  takon,  and  if  th«  solution 
be  injected  uttdur,  nut  inUi  tbu  «kin,  lliu  risk  is  mininusud.  The  non- 
irrituin;^  aobiliori  when  thtw  mirthfully  injocltKl  seirlom  cauaoa  aiiy  oiler 
tniiiblt',  though  iD04>Ai«ionaUy  u  mmll  alisct^ss  niny  furni.  Thn  hypudormic 
method  is  Lho  nuickwt  and  must  effective  wny  <A  exJjil'iling  thedruf;: 
and  in  HunDiu  vmm,  tM|H%iutly  in  tliu  pcnueioue  or  typbu-umlai'tiJ  furm*, 
and  in  sovcro  thermic  fcvor,  and  when,  as  aomotimcs  happens,  the  stomach 
is  miablu  tu  tolerate  or  retain  it,  it  sbuitld  be  »u  {jiven, 

'I'lio  niixfiil  alkaloids,  or  quinetum,  may  bo,  uawl  in  milder  coses  erf 
oialarial  fevLT  in  tho  xatiti^  tUa,:*  a«  the  sulphate  of  quinine,  but  Choy  an 
not  liii  mueb  tu  hu  du|NtiHl(.-d  uii. 

Thoni  are  other  aalta  of  quininL*,  Huob  ils  the  citrate,  hydrobromate, 
lactate,  salicylate,  l>ut  they  are  itifeiiur  in  tbL-rapi^ulic  value  to  ibo  form* 
alruaily  named.  The  prviHimtiniis  tif  the  cinchona  Uirk,  which  at  ttutt 
time  wore  ki->  much  used,  have  pea*ed  to  bo  employed  ainoo  the  separaticm 
of  the  alki(loii.U,  except  occa'stutially  with  animuuia  in  udyoamic  f«ror. 

Arstiriiii  \s  also  a  fcbrifu«;e  anil  antiperirxiic  Sometime*  vhen 
quinine  fails,  arsenic  »rili  succeed,  in  doses  of  four  or  five  dropii  of 
the  linuur  iirsuuicuUs  twice  or  tbreci  times- a  day,  always  afl^jr  meiiU ; 
or  it  may  bo  given  as  lho  liquor  hydrochlorate  of  arsenic  (five  drop^t 
combined  with  hydrochlonitc  of  quinine  (two  or  three  grains)  in 
the  same  way.  In  the  earlier  c<ji)ditiuii  there  is  no  reason  to  think 
it  ifl  ever  bettor  than  quinine ;  but  in  the  chronic  condition  of 
malarial  p'jisitnin^,  with  freijuent  returns  of  fever,  iiL'iir.Ll^ia,  or  other 
indicatiiin  of  its  ebroiiie  action,  benefit  frequently  arises  fi-om  the  use 
of  nrsoriie  in  the  above  small  doses,  continued  for  proti-actot!  periods  of 
some  weeks,  with  interval*  of  omission  of  three  or  four  days  after  every 
ten  daya.  It  aooms  to  aid  in  restoring  the  intof^rity  of  the  di^wtivo  prt>- 
ceaaes,  in  ffiving  tone  to  the  nervous  system,  and  favoiinng  nutrition  by 
its  eil'ect  on  metJkboliiini.  Cure  must  be  taken  nut  to  continue  it  so  long 
m  to  set  up  Hymptoms  of  gjiatric  irritaiton  ;  if  this  begin  to  appear,  nr  if 
the  eyolids  buj^in  to  feel  irritable,  it  should  bo  discontiimofl  for  some  time. 

The  unti[ici'i(KLic  powers  of  opium  and  its  alkaloids  ur«  probably  a 
promint'nl  reiLson  why  opium  eatinij  and  smoking  have  become  so  wide- 
spre^id  amung  the  inhabiUmts  of  Inrlia  and  China.  In  the  earlier  stages 
of  mahLriid  ir.\<'r,  especially  in  the  a^^lhonie  conditiojis  in  whirh  that 
diaeasn  ocenra  in  bo  many  of  the  inliabttant«  of  India,  it  gives  great 
relief,  soothes  pain,  breaks  or  ari-ests  the  periwlic  returns  of  fever,  and 
seema  to  assist  those  exposed  to  malarial  inlluenvos  in  resisting  them. 
For  this  purjKJse  it  has  been  used  ever  since  the  time  oi'  Golcn.     Trotter, 
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IjimI,  ami  wlhera  prwcnlKtl  it-  It  would  probalily  Iw  luuifiil  clurinj;  the 
bnt  stage,  but  iliiriii^  the  cold  nnd  8\vt>jitJiig  ulagc^  it  iiii^lit  )>u  1)i-ni-lu'i.il. 
Wnntig  iwy«  tlmt  htr  hiu  K^en  it  cut  Rhrnt  thi^  cold  ittugo  like  a  chami,  and 
miUguM  the  eewrity  of  tbo  foUovrjng  hot,  tttaife.  Uiily  in  exceplioiud 
CUM  ol  malarial  fever  is  it  likely  to  bo  iiscd,  as  ihoro  arc  8c>  nuuiy  othrr 
febrifuges  thitt  wo4ild  U^tU-r  fulltl  ttio  piirjweH! ;  1>ut  no  d'Hilit  tli»  reti«f  it 
)■  apobtfl  of  Hflordiu^  expUiins  the  cstiiuiition  in  wbiih  iL  is  lu-^ld  liy  the 
natives  of  India.  Sir  W.  Koberts  09ri)  Riiggcsts  that  the  antipcriodic 
alkaloid  iiuiv  In!  aiiarcotiiie, 

Mctbyleiio  blue  bus  recently  been  recum  me  tided  a^  an  aiitipt^Hodir 
ind  fehrifugc  remedy ;  and  experiments  by  I'odn  arid  otiicra  seem  to 
■bow  thnt  it  tit  an  active  geiitiicide :  there  '\%  ui>  evidvcice,  huw«ver,  tu 
ibow  that  it  is  superior  or  equal  to  quinine. 

Many  otbt-r  dntgs  bavo  been  remtnmeniled,  but  ibcy  are  inferior  u> 
Um  otacboDa  alkaloida.  Such  arc  biberiiic,  sulieini',  t^tiyiluiine,  uleea  (the 
■alnrfl  imudo  for  Aeoniium  htie-rophfillum),  piperini',  iUi:ii]c,  boiiduc  nut 
(tba  fruit  of  Cuaij*iiM  Bomlucit) ;  fAttit  of  iion  or  nine,  nitric  acid,  the 
kypophoepbilffs,  alcohol,  and  u  large  variety  of  nutlxc  drug«.  These. 
or  some  of  thorn,  especially  it'oi,  may  he  of  servite  in  eerlitin  stages  of 
ietrr  or  in  thi'  «[»loiii<:  i:»rhcxiii  fitlliiwinp  it.      Alic-it  is*  much  used. 

Ppophylactie  measures  may  be  pergonal  or  i^eiifral. 

Aa  in  all  malarial  countries  some  sejisons  are  more  unhealthy  thjin 
itlierv.  individitaU  and  bodii^s  of  men  should,  if  ]>ow<ible,  reluct  thn 
hodtbicst  se&eoiis  fur  travelling  or  other  exposure  to  the  atmosphcHi: 
influences ;  and  nt  all  seasons  the  notonon.^)y  nialarin.1  Mt^^a  should  he 
Avoided,  «Mjwi.-i;illy  at  ni^lit.  Purity  of  diiiikiri^-WHter  ou|:ht  to  he  the 
■ibjeet  of  the  greateeb  cam  ;  Ihni  of  springs  aiid  running  streams  ^hould  bo 
tued  if  po«Kib|«  ;  under  all  circumstances,  but  e»)|)e(;i»lly  if  Utkt-n  fnmi  wet]:* 
or othrr  BUeh  wmnx-is,  the  water  kIiouIJ  be  filtered  ajid  boiled  before  drinking. 

The  upper  floor  of  a  house  shuuhl  bo  chosen  for  sleeping-apartments 
if  powihle.  'Ilic  ground  it«e1f  should  never  be  Hiept  ui>o[t,  or  if  this 
eannoC  be  avoided  a  waterj>ri)u[  Bluiutd  lif)  pluced  between  the  boily  and 
the  ground.  Whatever  niifiht  debilitttte  or  evhaust  should  be  avoided. 
food  should  be  f;<x>d,  nourishing,  ami  wiflicient  in  quantity  ;  a  certain 
amount  of  stimulant,  iwcuniing  to  habit,  muy  be  taken,  but  all  exeer^seis 
should  be  avoided.  Tobocco  smoking  in  moderation  is  not  hurtful  to 
those  who  are  accustonied  to  it.  Tea  and  eoflee  aru  gtMxl  prophylactics. 
In  the  early  morning  when  tmvelling,  or  in  malarial  &<>tt»rina,  three  to  four 
gra.  of  quinine  should  be  t^ken.  The  bead  should  bo  protected  from  the 
»un.  the  l«o<ly  from  overfatigue. 

kFrrsons  who  ha%-c  sufl'ercd  previously  from  niidnnnl  fever,  nr  who 
hare  any  affection  of  the  spleen,  or  cjichexia,  i^honiil  bi>  dnubly  careful  to 
Aierre  the  above  prccauliona.  It  may  here  be  repeated  that  such  persons 
diould  moat  carefully  avoid  exposure  to  chill,  mental  or  phj't^ira]  fatigue, 
and  error*  of  diet,  as  nothing  is  more  lik<:ly  th.in  thi^si?  to  produce  a 
recurrence  "f  the  diwsige. 

In  sleeping  apartments  the   windows  sboiUd  be  kept  closed  un    tho 
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side  to  which  marches  or  mnlArin]  locnlilies  lio  to  wimlwiLnl.  It  ii  vdl 
lint  to  aliiep  under  Croeit  or  in  1-he  o[wn  air,  if  it  ran  1h!  avoided;  t 
iiiowiuito  curuin  bhoulJ  bo  used.  Thu  cloihieiy  next  the  persuu  sboukl 
»lwaya  bo  wuolleH,  liowever  light. 

A.4  to  i;i'iurr}il  pruphyhiclic  meiuiires :  sbigiiftnl  sii^woi]  vratcr  i«  a  fcrttli' 
caiisu  of  muUriiU  fever,  dniiim{;c  is  therefore  one  uf  th«  urnst  cffi-ctivw  pro- 
phylactic roiiietlios.  The  drajnia-!:  of  marahoa  the  making  of  rnnuU,  rultnijr 
cuttings,  ru»iU,  eii)IjaiilcmviiU,  forlificatioiti*,  and  viich  1iUi-,:irt<l  th^  cutting 
don'iL  of  jtiiigl<>,  Hhonlil  }io(.>x(.-vui4.'d  wilbgroiU  |irocautioii)^.  mid  if  jio^iblvit 
the  moil  healthy  acjisoris:  thnUb^juivrsaK^  to  bo  protectwl  bypioi)«»r!.bphi?f. 
riMiiovul  fruni  the  ecat  of  labour  at  night,  «iid  lll«  frc-v  u»c  uf  i|itiuiiiv  and 
proper  diet  whilp  they  arc  at  •work.  Thimgh  thfl  bi-CiikiiifT  up  of  the  soil 
may  be  iittoiidod  with  diinger,  the  snlwwpioni.  cnluvalioa  and  cropping  ii 
folJ'uvfd  by  the  most  adviuiUigeoiw  rMult*.  Tho  plaJitinic  of  trwo 
the  cuL'alyiitiis  irtspi'cially — ia  beneficial.  Tha  good  t-esidla  of  the  action 
upon  Biiij  and  ;tir  of  the  gruwlh  of  \\\v6i!  trees  appear  lo  be  wdl 
oita'iiihhvd. 

Kcstin^-plapfs  and  oamps  should  bl^  pUcj^d  on  th<T  hij;hc«t  avuilahlf 
gruiiml,  away  from  ni:in4h<rH  or  dump  gmund,  or  on  the  liijjb  IjuukB  of  a 
runinn;4  Rtniain.  In  (-iieHnipuioiilti  Ijirgi;  tirus  should  \.ni  burned  at  nighL 
Pu-rffft  dminaj:c^  and  th(i  rfniovul  of  orfiantc  nuitUT  from  the  vieinity  of 
dwelling^),  fintlicji.'iit  »ir'i«pa{;e  in  slu'Cping  apxrlmenU,  thorough  v«utihUioii, 
tviid  perfect  rlmnlini'««  am  of  the  utmi«t  im]iortJui»"e. 

Purity  f>f  water-supply  Iuls  b^;Cn  found  one  of  iho  best  of  all  prophy- 
Uurtlcs  ia  the  protectiou  of  the  community  from  niahiria. 


Skction  IV. — IxniAN  Entkhk;  Kkvek 

Etiology,  Prevalence,  and  Communicabihty. — Enteric  fever  occun 
all  over  the  woild,  from  the  arctic  to  the  torrid  wane ;  it  is  generally 
held  to  be  of  specilic  origin,  and  in  this  reA|>ert  independent  of  chnwtic 
inllueiicus.  The  variouii  chanict^^ri^tic  phcnometui  and  lesions  pnwented 
by  it  arc  considereil  To  bo  duo  to  the  iiclioii  r»f  the  luu-illiu  dbcivvereil 
iind  descrilied  by  Kljerlli,  fialiky.  and  olht'rs,  which  diKtinguinheK  it 
etiolii>;ii';dly  fruiii  all  uther  coininiied  fevers,  aiid  confers  on  it  specific 
ehanicters  and  uptitudo  for  cominnnicaliility. 

About  forty  years  uyt'  it  bcg!Ui  to  be  MUi-peeted  that  certain  form*  of 
fever  in  India,  hitherto  rc^ai-ded  as  niuliiiial  or  climatic,  were  identical 
with  typhoid.  Further  observation  in  dilTcre'ut  parts  of  India  has  oon- 
Krnied  this  view,  and  it  lias  now  eome  to  bo  ai;kiiowledi;cd  as  the  chief 
cause  of  fever  mnrtality  amonip^t  young  suldiers  and  others — Europcam 
or  natives — t»f  liku  ajpj.  There  is  iM>  reji»L>n  for  suppiwin^  that  it  i»  a 
new  diaejise;  hut  nloruace^^al^;  observaLion  of  syinptouis  iimt  pathological 
lcaion.4  ha-s  led  to  \x&  distiticlion  from  uther  fevers  with  which  it  had  beeit 
confounded, 

Kntcriu  fever  prcseutA  u  greater  Bcvority,  prevalence,  and  dtverbity  iji 
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inipical  am)  niiblrupical  lltiiii  in  luinpt-ntte  rtiiiiiiU's  ;  to  thh  India  otTent  no 
exer|ttioii,  for  tt  prcvuiU  tbmiij^bout  thut  country.  But  ll^cl'c  u  rcuson  to 
Wlwve  tbftl  OiBe»  having  vfryeiinibrHyniptiiins  and  ]KithoI(>gic:U  lunicns 
■•)*  rwult  from  ditfurunl  causes  Fur  HniiingBt  utliur  t^vitlr^rji'O  it 
Appears  that  young  iwrsons,  cspcciully  tli(MO  umicr  23  yciirs  of  age, 
exposed  to  iho  uctiMii  of  ninlHriii,  even  on  gruund  n«:vcr  lx'foi-e  occiipieil, 
mil  where  tho  drinking-  watot-  i^  tree  from  fimuil  coiiUiniiniilicj'n, 
may  suffer  cither  from  the  8imp!ir«it  feliriciiliw.  ngnc  or  remittent,  or 
from  fever  having  uH  Ihu  Byni[>turii<i  and  k-siuns  of  the  cntenc  form, 
or  frrun  remittent-  levor  with  typhoid  sympUtms  in  which  tho  enteric 
ICNons  are  ahsi'nt. 

\Ybai«vcr  may  be  true  eUewbere  of  tho  nature  and  etiology  of  the 
specific  form,  no  dniiH  hoUls  gi>od  in  Inilia ;    liut    it   should  bo   1>orne 
in  mind   that  tho  univcrHal  prcvjdcncc  of  malaria  nitist  lie  regarded  o^  a 
disturbing  element,  and  that  there  are   ru8es   mit  diRtingiiisliable  from 
«pecifir  enteric  which  may  he  tracod  to  a  malarial  or  miasmatic  origin  ; 
whiiet  the  course  of  specific  entciic  tteelf  mivy  be  modified  by  malarial 
sction.       [ndwd,  cjtses  to  wtncb   tbe   tei-m   Lyjtlio- mala  rial   has  lieen  givrn 
■fo  probably  due  to  this  combined  action.      As  the.  Rympt^mt  aiul  lesions 
at  enteric  fever  do  sometimes  eup^rvene  when  the  possibility  of  fsecjd 
^Htamination  seems  tn  be  excludftl,  the  inference  a])|>fuii-H  jiistiliable  that 
^^Hkrial  f«vers    can    induce  like  pathotogical    changes.       There  are  no 
^^Bkl    grounds  for  asserting  that  ulcenition  in   the   ileum  and    Peyer's 
pMches  aro  the  restdt  only  of  a  singln  cause.     [  I'itl^  ;irt.  "  Scarlnl.  Fiwer," 
Sect.   PHlbi.Irtgy,  p    KiG. — Kn.] 

I'rovwionally  speaking,  then,  two  forms  of  fever  with  enteric  symptoms 
and  leaions  may  perhaps  he  admitted  : — (i.)  The  specific  entt^ric  fever  or 
typhoid  ;  (li.)  Malarial  or  tropical  enteric  or  typhoid  ;  the  distinction  of 
one  from  the  otlicr  being  diHicuLt  and  not  always  pi-acticable.  Of  courso 
it  is  quite  p<»a»ible  lliMt  oilier  fi>rins,  llie  result  of  tho  action  of  Itoth 
f»iaons,  or  of  pythogenic  and  miasntalie  cause)!  combined  wiih  heat  and 
other  climntic  influences,  may  occur. 

All  example  in  my  experience  \vn»  presented  some  ye^tn*  ago 
in  tho  cosa  of  a  healthy  Kuro]>eun  lad  of  about  18  or  U>,  who  uas 
pniAtrated  suddenly  with  thermic  fever  after  direct  exposure  to  great 
hemt.  High  fever  was  fulloMed  by  enteric  symptoms  and  lesions^  and  a 
htal  result  in  shout  three  weL'lt>^  or  n  month,  It  is  iinpog^iblc  to  affirm 
that  a  specific  bacillus  did  not  here  take  pan,  but  there  were  no  special 
grounds  fur  asserting  Ibwt  it  wnv  co.  In  other  wises  of  niahirial  ivinittent 
contracted  in  India  and  sent  hnnio  for  eluinge,  the  chameters  of  cnterie 
fever  hare  grndually  supervcncxl  and  ended  fatuity.  For  such,  an 
ex|dwiation  may  bo  found  in  the  vjcn-n  expresses]  by  hoiuc  observers,  ami 
especully  by  l.(Vin  Colin  (tin),  who  aays:  "Kile  ticnt  sunout  h  la  trans- 
formation dan»  I'individu  lui-ni'-me  de  fievri.'  malarii  one  qui  infecte 
Tofganisme  ct  nicl  cclui-ct  en  puisiiuiniin  du  creer  la  lievre  typhoide 
par  autoinfcction." 

It  is  fortunate  that,  ^vbile  we  wait  for  further  itiformatiolt.  experience 
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lias  Uiuijht  that  propliyluxis  depends  uii  pure  air,  pure  wat»r  And  aound 
hysi'"""  ;  «f«l  i^li*t'  t''"  ilu^nipoutic*  of  both  forms  of  fever  are  praeticall; 
tlio  same.  Tho  ffillowin^  Ktstistics,  wliich  are  takiju  fmin  the  rt-prirt  of 
the  Siiiiil.'iry  (.ViminiA'^ioiiur  with  thii  Oovcmnicrit  of  India  for  1892,  ihow 
the  pTPvalcncc  and  mortality  from  enteric  fevor  in  the  Ktiroptun  And 
native  armii>8 : — 

Taii[.e.  — Scasotul  Piwvalenco  of  Enteric  Fever  in  ihc  Earo|Mian  Army 
in  1S92  (Admiaaions  into  Hospital). 


Ihrcti,         Jiuia. 


Julj         Orfnte 

to  I         W 


1.  Kiirnin  C'uwl  ntiij  lliiy  Ulanilii. 

%  Bunuu  liiluttd 

4.  lk'ri>.'ul  and  Oriau   .... 

$.  Clnii;p'tii^  iiliiin  and  HiiiCin  N«((]ioi« 

ft.  L'|)twT  SulvHimnliiyiiii 

7.  IiKiii.i  vnllcy  Aiid  N.W.  Kajpittann  . 

8.  B  V.  1 1 DJ I  lit  tuna,  Ontral  ludiu,  and  Gujerat 

9.  nei?!"!!!)      ...... 

10.  WenlerQ  Cvut  .... 

11.  SontWrn  IndiA  .... 
1'Ja.  Hill  SliLliojiH  .... 
12b.    Hill  ronraJ^gcpnt  D^p&ls 


The    hill   Btations  and  the    Deccan  give  the  largest  roturns. 
thii-d  quarter  of  the  year  sho^rg  the  highest  mortal!^. 


Tbe 


TaBLI.— Etit«ric  Fever  in  the  Etiropuan  Army  in  the  Dccetinium 
1883-1891  and  in  1»93. 
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StatKHKNT  shoving  the  Death  Ratios  of  the  European  Army  from 
Enteric  Fever  at  diiTerent  Periods  of  Residence  in  India,  together 
with  the  Ratios  of  Liability  to  it. 


Ttv. 

1*t  aud  Sad  Ti«n. 

Srd  to  Sth  Tear. 

etb  to  lOth  Year.         1 

DcAthn  IWt 
IIUIB. 

r^rcMitwi* 
or  UabUll;. 

Death*  per 
Uille. 

Pcrcrntaffe 
of  Liability. 

Deaths  per 
Uille. 

Percnntage 

of  Liability. 

18S9         1 1  -65 
1690         10-21 
1891          11-60 
IS92         10-69 

57-02 
66-47 
64-19 
65-99 

4-20 
2-98 
3-64 
3-6 

20-56 
19-40 
10-14 
20-74 

2-43 
2-17 
2-23 
2-15 

11-89 

U-13 

2-34 

13-27 

Statement   showing   the  Death  Ratios  of   the  European  Anny  from 
Eateric  Fever  at  different  Ages,  and  the  Ratios  of  Liability  to  it 


Tear. 

S4  and  ander. 

2&to2e. 

BO  to  34.                    1 

Dralhx  per 
Uille. 

PrrcrntaRe 
or  Liability. 

DrathH  per 
mile. 

Percen(a((B 
of  LlabiUty. 

DeathB  I'er 
UllU. 

Ppreent'ee 
or  LUbiUty. 

1889 
1890 
1S91 
1892 

9-81 
7-78 
9-11 
8-44 

64  -."iO 

65  93 
68-65 
64-87 

3-25 
2  84 
2-97 
2-92 

21-37 
24-07 
22-38 
22-44 

1-83 

1-18 

-71 

1-65 

12  03 

10-00 

5-36 

12-68 

The  last  two  tables  show  how  far  age  and  length  of  service  in  India 
determine  the  incidence  and  mortality  from  enteric  fever,  the  ages  24  and 
under  being  three  times  more  fatal  than  25  to  29  ;  whilst  the  first  and 
second  years  of  service  are  much  more  fatal  than  the  third  and  fourth, 
lad  so  on  with  increase  of  age  or  length  of  service. 

Bryden,  in  his  Statistical  History  of  the  European  Army  in  India  up  to 
1876,  says  enteric  fever  bos  no  geography — no  regiment  or  battery 
escapes  it  in  the  first  year,  whatever  cantonment  may  be  selected.  He 
gives  the  following  analysis  of  368  deaths : — 


Age. 

DMtbB. 

24  and  under 

255 

S5  to  29          . 

90 

29  „  34          . 

17 

35  „  39          . 

4 

40  and  upwards 

2 

Seventy-five  of  these  deaths  occurred  within  three  years  after  landing 
in  India,  and  94  per  cent  of  the  total  were  under  thirty  years  of  age. 
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Aiimissiuii  am)  DuiUt-riitus  per  Hillo  iram  KtiU'rii:  Furcr  in  the  Kumpcan, 
Olid  ^Native  Troops  juiJ  Jails  uf  India  cumjiBred. 


IStt-lK*). 

im. 

AdmlMkiM.     nmih: 

U-7            <-13 
4              -09 
-S            '10 

tiAnAmAm^ 

Dwl&t. 

Riiroj«an  troojs       .         ,         .         .         . 
Nntire  trooua 

23*1 
■4 
■8 

•w 
11 

Mortality  from  Knteric  Fever  of  Xatirc  Troops  compflrcd  with  Eiut^waii 

Troopt  ill  1^92. 


Dliil  ji>r  tOlVl  or  Aienieii                     Rclnlin  Ijliibllltf  lu 

FVrctntB^  li<  1  hsOm  (ram  iB 

NatlTBTmofM. 

KurapMn 

Troopt. 

}UtlveTnMiv>- 

Tmopii. 

NnUwttwiki 

5-52 

■  -1» 

W7                  2-8 

93-3 

■8 

In  t1i«  wliole  nntive  amiy  of  India  54  outen  with  16  deaUh*  wen 
returned  as  eiiteiio  fever  in  1892,  as  aguirLtt  35  vrith  It  in  1891 ;  U  ol 
ihfi  rinuha  were  in  iho  llfngal,  and  2  in  iho  Iltmihay  army. 

This  apjwirent  rarity  i>f  ciitt^ric  fever  in  the  iiativo  army  may  be 
oxplniricf]  hy  the  prohHliility  th«t  cijaea  havo  been  recorded  under  "olher 
fevers  "  which  shoukl  h;\VL>  heen  ehiaied  as  enteric ;  Imt  another  reoBOO  ii 
the  nature  of  the  fuixl,  fur  it  wuidd  apjjenr  that  whiUt  me-at-«at«n  (the  fl 
Curopeans,  for  exannple)  are  es])ecially  prone  to  it,  the  onlinary  sepoy,  " 
whoflo  diet  connists  chiefly  of  riee  or  whMt,  suffers  leaat  of  all ;  eertain 
races  whieh  have  a  mixed  diet,  including  meat  ((htrkh:u«,  for  exanip)r|, 
fiulfcr  more  than  the  grain- touting  eepoys,  its  seen  from  the  foUuKing 
Ubie  :— 

Admission  and  Pejith-mtpa  yor  Mith^  fmm  Enteric  Ft-vor  in  the  Kumpfu 
Army,  Native  Anny  of  li«.-ngiU,  and  Gnrkha  Kegimijnts,  lS8i4-|f9i 


I 


Aitniii^oiLt. 

llrallis. 

Anil/. 

Natlv«  Army 
at  B«U][iL 

UiiTldw 
BaglinMiti. 

Aniiy. 

y»Uvc  Army 
ufBmgkL 

1889 

IftSO 
1880 
ISfil 

18-« 
22-9 
18-5 
20-4 
23-1 

■I 

■3 

I 

•7 

I-O 

1-0 

■1 
■1 

9-S 

37S 
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•10 

■09 

-u 

•21 

ta 

-so 

•18 

WThalever  the  orijipn  of  enteric  fevef,  there  can  be  no  doubt  th»t  it* 
prevalence,  course,  development  and  symptomatology  lurguly  depnrf 
upon  extL^rnal  a-i  wi.01  as  pergonal  conditions;  and,  aa  has  elsewhere  bm 
ftilcd,  thc!  affinitiwi  between  all  foiina  of  tropiod  fevers,  varioua  thoani 
their    manifeiittttiuna    may    be,    are    probably    closer    than    i«    guoenUj^ 
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ii5iv4>  .ippiirAtinii  ol  thiHirif: 

ni&y  nut  Lk:  juslitiablc  in   Iiidia.  ami  it  stniais  jHigsililn  ihnt  the 

tiiAy  have  other  soutces  of  flevelopmont  in  \nAm.     With  L^ion 

CbKn  (1  \f>)  I  am  of  opininn  that  all  iiciili^  f»'bnlo  coridilioiis,  aeforapiinierj 

\rj  9SX  iilt«nitJon  in  che  secretions  juhI  l>y  giwtroiiuoBtinttt  nmiplii-JitJoiis, 

may  iwltioe  the ulcemtioii  of  Fever's  piitclieB,  iiml  ihtit  it  may  liu  impo^sililfi 

u»  r«itfriii»*'>  the  nffeclinii  during  life;  the  rf>niitt««it.  fe\or,  f<jr  examiile, 

boD^  transformed  into  "typh\-id." 

if  it  Im  »ked  why  any  other  explanation  than  that  acecpt«d  in  this 
country  Iw  •on);ht>  tfa«  reply  \»  that  \n  IruJiii.  the  fHCt«  ara  not  vovervd  by 
tktt  explanation,  for  there  is  lus  much  or  more  evidenee  thiit  other  fevers 
Bifumnie  tha  enteric  c<iii<lJtiim  as  that  nil  forms  of  enteric  fever  arc 
natrtl  by  «  ^pe<:itic  KicilUi)». 

Anuesley,  T^^'ining,  Moreheac),  nnil  others  had,  long  before  Scriren, 
11  tlt«  CMiW  of  the  KnropeitiH,  aiul    Kwnrt   in  the  ca«e  of  the  natives, 

Cled  nnt  ike  cxictenvo  uf  diiLrrhu.'a  und  eiiLenc  ulcoratiuu  in  adyimnnc 
«  of  fcTcr. 

Annwley^  mys:  "Markit  of  diiieiue  of  tho  xinail  htkI  Ixr^e  inU-Mtiiie 
IN  confined  to  ^beir  inteiiuU  tunici« ;  the  emult  iiUfstiuo.  fii|}eciiilly  the 
doodMnim  and  the  termination  of  the  iloiim.  is  very  freijiiently  dit;cik<K?d 
mite  raucous  surface,  which  is  intliimcd  and  studded  with  sumll  ulceratioiw. 
Id  a  few  cast^  perforation  of  the  Iwwcl  supervened." 

Twining,  in  1S42,  says:  "In  instances  where  patients  have  died 
ifUr  pnilractod  fever,  snperhci.iil  ulceration*  of  tlie  nna-ouK  iiieinbnine  of 
till  snail  intei^tine  vrcre  found."  The  goiiemL  ehnrneters  of  this  congestive 
liver.  aA  he  calls  it,  are  similar  to  European  typhoid. 

M-->rttn  (27)  refer*  tu  intestinal  ulcerntiun  in  neylecteil  fever  of  fixnn 
ivcnty  to  fifty  da)'s'  duration.  Dr.  Mon^head,  in  a  letter  to  me,  stiya 
he  agrws  in  thinking  that  Peyerian  nleeration  is  not  neee^.-'arily  the 
|irodiict  of  one  cause,  or  a'le^^fciuted  with  oiro  set  or  order  of  symptoms. 

Dr.  John  Mac|ihorson  writes  that  at  the  Oenoml  Hospital  of  Calcutta, 
b*!fopo  lHr)0,  he  ol»*«*rvfd  uleoi-:*  n{  IVyer'n  palehes,  and  was  reminded  of 
tlathitrnenlcrilis.  which  he  had  sei.'n  in  I-Aliuburgh. 

In  1SJS4  I  described  a  oise  in  n  young  miin  of  28  years  of  age,  who 
diwi  afl«'r  a  fever  of  more  than  threy  weeks'  duriLtioii,  atUuidixi  with 

IdurrhiL'Ei.  luvmorrhoge  from  thii  IkiwcIs,  iliac  gurgling,  tympauitea,  stupor, 
■ord«a,  and  colUpM  supervening  on  perforation.  He  hud  been  exposed  to 
malarial  influenooa,  wkI  was  considered  to  bu  sulVvring  fruui  matari<il  fever. 
There  whs  no  muon  to  BUppoKn  h{^  had  lu-en  I'Xporieil  to  ftucul  poisoning, 
_  thmi^h,  of  course,  it  ia  impousibU-  to  prove  the  negative. 
■  Dr.  Marlwin,  C.B.,  Bays  he  trnated  fevers  in  Hecunderabad  and 
■kphinit,  with  intestinal  legions  and  frequently  death  from  ha'morrhago ; 
HijpB  he  ooDsiderv  to  hsxw  i^een  enteric. 

I>r.  Oonlon,  C.R,  says  ho  siiw  British  ayhliera  with  enteric  com- 
plication!  that  could  not  he  traced  to  any  pythogenic  or  specific 
origin. 

Dr.  Chcvers   says:    "If  wp.    in-iist    upon    calling  a  case  of   paludal 
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ramittiMit  with   Wwvl  C(Jtii;>licutii>ii»   true    enteric    fever,    and    withkoM' 

quiainc,  Lbu  ca&f.  will  ahnoat  irittviubly  l>ikI  with  diuilb." 

Dr.  Alt!xand«r  Smitli,  A.M.D.,  aays  in  1873:  "With  the  wttiag 
in  of  till!  ruins  in  June  nr  July  Uiu  fi'turs  iiseume  tnurt*  «>f  the  remitteat 
and  contiriuwl  tyinis,  niiiniMf^  n  slower  course,  i»ml  showing  in  an  lui 
UHiuUly  ni»rlcL'd  decree  in  the  hitter  fr^rm  the  bowel  complicHtioiui  Buid  to 
be  diiu-imteristic  uf  enteric  or  typhoid  fever." 

Dr.  Wall,  of  tlie  Cieneral  Hii«j)itikl,  Ciilcutta,  ATritea  {in  a  letter  to  me) 
"  I    have    Keen    many  casvM    that  euiild   not  with   cei*tiiinty    bo  red 
to  any  type  of  fever,  hut.  resetnhh'il  n>niillent  more  than  any  other,  umI 
in  which  intestinal  ulecrAtion  waa  found  lififr  death." 

Frof«s«ijr  MH-otmell,  of  CiilcutU  (in  a  letter  to  me),  writ™  of 
"enteric  fever"  in  India:  "I  ;iiri  iiteliiied  to  la-licve  that  tho  evidence 
of  a  specific  poiiion  i^  not  nearly  »o  gcnei-ally  avaihihlo  bore  a«  in  Europe; 
that  pruhably  cliiuatii.'  intiiieiR'eK,  plm  u-ant  of  pro|K>r  sanitation,  ^v«  rise 
In  it  in  Indiii,  that  in  not  ii  few  cases  the  etiologj-  sceniH  to  differ  from 
that  a^^iyned  to  it  in  Kurupe,  namely,  »|K?eifie  fwcal  eontaniinntiiin,  aial 
that  it  tuiiy  puBBihly  ari»e  from  cliniuLJe  eum^eii,  comhiiied  with  nt>nni[>mfie 
fajcfil  ovacuationa  or  other  poiKonoiis  nuit«iial,  the  rcaiitt  of  an  iniianitan- 
condition  of  dw«Uiu|$-huU8(M,  ceBSpuuK  drinking-water  and  other  soumsa 
uf  Contamination." 

IJr.  Alfred  Clark,  A.M.D.,  writeji :  "Sonic  hold  thai  a  speeifir  pcttwin 
cr  germ  is  not  aluolutely  a  sitie  ijua  non,  but  thiil  ordiuai'y  tilth  eausee 
may  diiv(.'li>p  it  i/f  rurnt ;  the  climatic  influences  acting  on  young,  unde- 
veloped const!  tuiiouB  may  start  tho  diseaac,  I  have  seen  genuine  cntptic 
fever  in  Ittdia,  wherit  all  filth  causes,  in  the  general  lutnuin^  of  the  term. 
weri!  ahaent." 

Dr.  W.  B.  Bcatsori,  I.M.S.,  writes :  "  I  think  that  remittent  fever*  in 
[ii(]i»  oftuij  imitJite  Lyphoiil,  and  are  dtmcrihed  as  kucIi." 

Dr.  Otdham,  I. M.S.,  writes  to  nie :  "There  is  a  great  deAl  c»f  fpver 
in  India  of  purely  climatic  origin,  which  w»  elosely  rewmbles  enteric  fever 
ui  Ut  ha  didtinguisht^d  fitfm  it  with  ditlieulty." 

Df.  Whytloek,  A.M.D.,  reporting  on  IVshnwar,  says:  "Tho  miw- 
matic  diieaie  of  that  pUei'  is  |jarticularly  pi-evalent  at  aII  swaHinsi, 
but  mmi  («|mciiilly  in  Sepiemlwr  am!  C)ctijln-r.  Ague  prcvuiU  u>  an 
enonu:>ns  oxt-nt ;  the  early  Jind  late  ejises  assume  all  the  appearance!*  aM 
symptom*  of  cholera.  There  is  every  range  of  fever,  from  ordinairy  inter- 
mittenL  to  rrniitu-nt  and  lyphuid," 

I>r.  Wmxlwaitl  i(f  the  U.Si  aimy  says  the  m;dariji1  influence  »inJ 
pjithc>lDgical  procutisi^s  to  which  it  gives  rise  are  not  merely  maiiifeetcd 
by  the  frw|ui!noy  of  onlinary  ague.  A  B4i(«tl  of  ImpiiiT  re|n>rled  that 
ivhilo  a  certain  numUer  of  eafeH  of  onbruuT  typhoid  exlsteil  in  the  anay. 
this  large  majority  wen-  hilious  remittent,  whieli  asMnmed  the  arlynamii' 
typo  ptx'vatent  in  enteric  fever.  He  Ir'Ucvc*  this  form  of  fever  to  Itc  due 
to  tho  combined  inlhience  of  nmlarial  {R^iwiiiiig  and  the  cause  uf  typhoid 
fever,  and  proposed  the  term  lypho-inalariid. 

Professor  Sims,  of  Memphis  Medical  CoUe-gc,   America,  speaking  of 
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qrpbo-mabrUl  fover,  says :  "Th^  g«t  pnthology  exists  in  a  smaHer  per- 
WQtago  thttu  ill  Lyphuid,  wliidi  in  lypliu^iiuilurial  fovi^  is  iimbttblv  tliiu  u> 
psthologiml  changes,  the  nuult  of  long-ccntiuutMl  exposure  to  malarial 
infliinncciv" 

Vtvivtvxe  Dtcktton,  of  America,  saye:  "On  cxntni nation,  typhoid 
Itfiunit  «rt)l  be  sometimes  found  in  iho  liorly  of  a  person  dead  of  biliou-n 
nmitu-nt." 

M.  I>ou  (>)lin  Bays  it  was  abundantly  shrnvti  in  AlgRria  itnd 
luly  that  malaria  coiiffra  no  immunity  as  has  Lecn  stipp<i!MK3  fimn 
tyi4ioi<I  fever,  Imt  that  intermitlvnt  aijd  typhoid  appeared  siaiulumeoufily 
ia  thn  samn  rc^nnioiit. 

Dr.  J,  Wiw,  I.M.S,,  who  studied  fever  for  many  y#ara,  in  a  1ott«r  to 
■w  Bpimks  t)l  remittent  fever  ivith  entoric  fiymptum^  and  imrcsei-vudly 
ofmnos  iba  opuiiun  lluit  (■riKirii;  fuvor  may  \w  nf  malarijU  origin. 

Dr.  I'arkns  enterlaine<l  douhu  that  the  generally  accepted  eause 
ti  the  (mly  uiio  to  which  onteric  fever  is  to  bu  ntfurrctl. 

I>r.  Brydon  says:  *•]  made  tho  genorAliaation  that  the  typhoid 
ffvcr  iif  British  solfliom  in  India  is  primarily  due  to  elimalic  intiucnces." 

Dr.  IKiysLeiui,  I.M.S,,  in  a  leltw  to  im-,  wriUw  tif  the  chmu  utHiiity 
vhioh  <?xi*ta  in  India  lietwcen  peniitidtis  lemiturnt  f<'vcr  and  typhoid. 

Dr.  Alacleati,  H.N.  (iu  a  leltor).  alludei!  tu  the  occurrence  uf  enteric 
in  the  island  of  AHccnflinn,  under  ciiTUmatJuiri-H  of  cIcmc  otMfir^alion, 
irtlcrc  no  cnnnoctinn  could  be  traced  with  dof»^tivr  »iniUtry  arninp-mcnts  ; 
tbougti  it  is  pnibaMe  that  malarial  iuHucncue  did  iKrcur.  lie  says  bin 
ionutigBtions  utiL'rly  fail^ul  to  (--onriwt  tlu;  feviT  witli  any  nf  the  {'oiifli- 
tions  communly  believed  to  Imi  esaontiid  t«)  its  jinjifhiLtion.  TIutu  is  no 
Mich  thing  as  a  drain  or  cesspool  iji  the  island,  all  the  sevrage  and  ether 
fittli  being  removed  daily  and  thrown  into  tho  sea  to  leeward  of  all 
dwcUing-hotwe*.  The  wat«r,  partly  c^liectwl  from  the  roofs  cf  building* 
during  rain  and  inrlly  condrnKi'i],  is  stored  in  iron  and  ccnicnUMl  stone 
taiik^  and  removed  from  all  jtossihle  sourcea  of  contamination. 

Bouchard  aays:  "Typhoid  is  a  specific  miasmatic  fevi'i-,  and  the 
mdMriu  morbi  not  necessarily  ari»iug  fmm  a  jireviouHly  infected  or^'ani»ni 
nay  iroprognato  thn  air,  noil,  or  water,  and  may  bp  diaseminalrd  by  man, 
by  air,  hy  water,  ami  by  other  objoets. "  He  conwdere  tho  d^ictrino  of  a 
tmeai  origin  ttxi  limited. 

Dr.  Uylcy  (in  a  lctl*'r  to  me)  writwj*  from  Africa  tluit  a  fever  ortnifn 
frequently  there  having  all  thi)  charactcriatio  RympConis  of  typhoid 
ff*vrr  a*  it  oceunt  in  this  country  <Europp) ;  that  in  no  ca.'ifl,  though  every 
|nin«  was  t.tlcen,  could  he  tr.ice  the  origin  uf  the  fevor  to  eoiitagion. 
That  in  a  few  cnaen  the  di.i-^-isc  sec^menl  to  havo  arisen  from  thts  fouling  nf 
the  drinking.walor  by  nxcrtrmental  matter  in  a  KtAfe  of  putrefaction.  In 
the  majority  of  cases  the  fever  Woke  out  among  Kurtipeaim  first  inhabit- 
ing or  cultivating  a  vir;gin  floil,  the  new  cominn  being  uinet  liable  to 
Attack,  apprtiimlly  from  decaying  vegetable  mutter,  paludal  cm ii nations, 
or  other  climatic  causes.  It  was  called  a  hybrid  fever,  not  bec.iu^e  il. 
preaentod  any  remission  or  ditTcred  from  tygdiuid  fever  as  it  occurs  in 


thU  ciiiititry.  Iiiit  lH-ntii!«t  of  lln'  difliititlly  nt  a<T^iunl.ing  itniler  the  eirVinB- 
st.inccs  Inr  true  typhni.I,  awuKliny  to  the  vic.vta  of  HiwitI,  Murchiiion,  Mid 
otliers  iia  In  its  g(inesis  or  etiuliigy. 

I>r.  .lohiiAton  Fergiinsnn,  A.M.D.  {in  a  letter  to  me),  »tat«  hja 
inability  to  trace  oatbreaks  of  thi«  fc-^er  lo  ouy  defectlvo  samur)' 
arrangQmcnt. 

Dr.  Miirston,  in  a  report  to  the  Army  Medical  Deparlment  in  I8ftS, 
■ay* :  "  I  huve  tried  inceasaatly,  and  others  have  dono  the  snnie,  to  obtaia 
reasoiublo  proof  hero  (India)  of  the  opemtion  of  those  cniiscs  of  onterif 
fever  at  honiu.  The  more  I  thiiik  of  it  the  more  i-oiivim-ed  I  ftwl  of  the 
imdctpiacy  of  this  vievr  to  nccoiiiit  for  the  facta,  or  nearly  »1l  the  fact^ 
as  3eon  in  thie  coimlry."  He  refers  to  cases  of  enteric  fever  occorring  at 
the  militiiry  \vmt»  in  AfghaniKUiii  occupied  for  the  fintt  time. 

Dr.  Miinsoii  remarks  (^14):  "It  ia  very  oviileiit  (hfil  the  clue  to  tlw 
proper  clitsnilicjttion  of  tropical  fever  has  not  been  found,  and  I  do  not 
tltitik  it  will  bu  found  unlil  iuvuKUgutors  disubusu  their  luind:^  <>f  the  ides 
that  these  fevers  niiiitt  he  modifications  or  eombiiiatiorif)  of  tn*o|Kii»orison1}', 
the  ty]>hoid  and  the  iii;itarliil.  We  itre  too  »|)t  to  iiSKiune  that  we  can 
assigu  correetly  the  vaiioiu  causou  of  diseafiu,  and  dieiike  to  think  that 
there  are  forces  and  poisons  in  nature  of  whoso  exiatonco  wo  aro  i^omnt. 
The  truth  is  wii  are  nearly  fflitirdy  ij^norant  of  a  numbi^r  of  specific 
fuvufs  which  fn)m  time  lo  time  atlL-et-lhi!  tnbidiitiintK  of  fiirfi;;n  cotintrica. 
I  fivt|uencly  meet  with  cjises  of  eoiitinued  fever,  l«»th  in  foreigners  and 
natives,  ivliivh  do  not  a-dHiit  of  diiiynosis  and  elii»silicaliun — ^tho  TontBui 
fever,  for  L-xainplu,  a  dit^euso  in  whleli  ibere  U  continued  fovor  with  jiaim 
in  the  limb^  head  and  epigastriiun,  an  cxaniberaatous  eruption,  no 
diarrhuwi,  and  convalescence  in  twenty  days  or  »ij.  These  cases  an 
cHirtiiinly  iini  iy]ilioiil,  tvitaitdy  not  nmlarial." 

Dr.  BillitisK  iif  the  U.S.  amty  nays  (-1):  "In  the  Unitvd  States,  how- 
Bvi;r,  w«  liavi!  many  i-jwiw  of  mihl  enntinncd  fcvnr,  hmiin^  fnnn  twenty  to 
thirty  days,  whirh  wp  pvcsuine  to  Iw  typhoic]  fever,  hut  which  are 
certainly  not  typic^tl,  and  udiich  stiade  into  cuntinuixl  malarial  forms  of 
fever  in  a  very  puzzling  way.  There  are  also  syveral  known  varieties  of 
the  typhoid  lacilhis  ;  and  it  ik  not  quit*  certain  that  one  or  more  of  theae 
varieties  do  not  cxi^t  at  times  in  the  intestinal  tract  without  pixxlucing  a 
npiicifie  fcvi^r  in  the  pfTHon  bcvirin^  theni.  Can  the  a|M!cifiu,  active,  tyjAoid 
hacillux  l»B  developed  fmm  some  of  those,  under  certain  circiimstanccii,  in 
privy  vaults,  cesspools  or  sewage  J  Is  the  typhoid  Iiacilhu  carried  in 
currenta  of  newer  air  ?  Are  not  alt  the  casus,  in  which  it  has  been  sup- 
posed tfi  have  been  thiw  carried  to  affect  man,  more  eiuiily  explained  in 
other  ways,  as  for  example,  by  thp  supposition  that  it  has  bi'en  conveyed 
to  articlt*-'*  of  food  or  dnnk  throujjh  th(^  agency  of  flica  and  other  infl«ct«t 
What  degiee  and  tlimition  of  immtmity  from  snSwequent  attnok*  doM  an 
attack  of  typhoid  fever  convny  on  man  t  Is  there  any  difl*eren(»  between 
the  immunity  conferred  by  a  mild  and  that  conferred  by  a  severe  attack  t 
Are  there  attenuated  varieties  of  the  typhoid  organism  1  Can  these  be 
devoluped  into  more  danguroiu  forma  under  ct-rtuiu  couditiuasT     Can 
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ikesy   Im»  iwnl  trt  prndtiw  Hnniuiiicy  T      All    thcao  ([Ucstions  are  as   yet 
tutsulvwl,  i.'i>t  pmbalily  solvable  prf)bleni!L 

The  nbovi?  n*iiiBrk<i  shmr  chat  fever  with  cntei-tc  s^inptoms  bait  long 
•iQstecl  in  India  and  elm>wboro,  mid  that  Rome  at  leiist  c^tiftidcr  it  due  t» 
gOMml  cainoi  rnthnr  thaii  tu  any  ttpwilic  axws'V:. 

Typhoid  (pvpt  is  not  wwisidernd  to  W  fontjij^mis  in  thv  or-ilirmry  oenae 
of  iJio  u-mi,  Itiit  is  TOmmunicable  thi<m>;h  tbe  modiiuii  uf  iho  uJvine 
tliicharygg,  wbirh  find  entry  by  t.hti  dririliing-wHLur  tjr  pofuibly  Ly  air 
ID  which  thi^  niicr»-<>r^anisi»H  ai'o  !4ii!4|MTndi-(I.  In  the  ftirnivr  caiMJ  cun- 
tunituttton  i»  effect«l  by  perrolatii)!!  thn>ugh  thn  swil  or  other  method 
hjr  which  th«*  |Hii»n)  findu  uniraimo  into  thti  drinking-wator  ;  in  the  Intt«r 
oMe  by  the  dtsiccHtion  of  fa^Jil  diwehar^t's  tlijit  have  bppn  cxpcHf«>d 
to  Uwt  air.  the  miero-urganisinB  bt'ing  carriwi  by  tht?  wiiul  or  ciiiTPiits  of 
ur,  Tbi>  Uttw  explanation  has  ln*nn  ri'wirtcil  to  vvlirn  t\w  imiMtHailjility 
of  coal4Uiiinati<Hi  of  (Jrinking-wnter  Ht^enm  to  linve  lK>en  eHUtblished  ;  but 
kowwvor  chis  may  bi>,  it  is  very  gt-nui'ally  nmiiitaitiHl  that  no  case  of 
cBUTi<!  fewr  can  oct-ur  without  th»5  pivseneo  of  onn  paniciilftr  bacillus 
oanTryr<l  from  om?  individual  to  the  otbtT.  The  evidence  above  cit«d, 
bowtrvcr,  would  ^'vm  to  tlinnv  doubt  upon  lhi8  view. 

Incubation.— Thu  incuKation  period  is  very  uncertain.  It  h;is  Iwen 
variously  eatimated  at  from  ten.  fourteen,  to  tweuty-<jne  tUys,  and  even 
much  moTR.  On  tbe  ntb«r  haml,  it  hiu  heen  saiil  thiit  the  (lifleiu^c  haa 
B{iprarMl  very  soon  after  erpoaure  to  the  caUKe,  Vn<m  the  insidiouo 
manner  in  which  it  beginfl,  and  the  uncertainty  when  exposure  may 
oc?curn'<l,  the  ditfirrilty  of  d.-firiing  an  exiu't  fH-rioil  is  inerciiseil ;  and 

uncertainty  u  as  grtail,  if  not  p-witer,  in  fndiji  tlliui  it  is  in  teniperjitt* 
c&mates.  From  eight  to  fimrieen  days,  ]>eiliiipp,  may  be  re^'nrded  jib  the 
average  duration,  hut  the  period  is*  ni>t  indieatod  by  any  special  s_>-mptoni» 
•xcopt  general  niatftise,  and  even  tkit  is  not  aiwaya  apparent.  The  onset 
ma.y  Ik;  inKi<lioua  ami  gnuhuil,  nr  with  rigont  and  othrr  nianifeHtatioiis  of 
the  comTnciKvment  of  clinialie  or  malarial  fever. 

Symptomatology. — The  symptoms  of  ordinary  enteric  fever,  with 
few  exci-pii'iii.-i  wliieh  will  be  mentioned,  are  mueli  the  wime  in 
India  a*  fbewhere,  though,  a.s  in  other  di«eABe«,  liable  to  lie  modifipjd 
by  malarial  inHuences.  In  India,  on  in  tempi^nit*  climates,  for  the 
finit  few  dayrt  llirre  may  he  only  malaise,  Inaa  of  .appetite,  Blight  chitis, 
wearinoaa,  and  lieadarhc.  The  patient  at  length  lirs  up;  the  putBo 
quickens,  the  ekin  Wcomes  hot  and  dry,  tliGpe  is  thii-st.  huaviness  sxiA 
dulneos;  the  icmperaturo  grad«;illy  rises  within  the  fir«t  five  or  six  dayn 
to  104°  or  moro  in  the  evtming,  reniiusinna  occumiig  towanU  morning. 
The  aplenic  dtilness  is  ineroased,  the  nWumen  liecnmeB  lUslcndiMl,  with 
tondemett  on  preAsnre,  and  fn^^ncntly,  but  not  always,  gurgling  in  the 
right  iliac  f<>B«a  ;  dianhtea  of  a  yellowish  pen-soup  colour,  Humutimeit  flaky, 
tinged  with  bbxHl,  lUkalinc  in  reaction,  often  oecniv,  though  nut  so 
frcqncntly  aa  in  tempemte  elini.it^s ;  the  tongue,  coated  in  the  centre, 
becomes  red  at  the  tip  and  edgcH,  cracked  and  tender.  I>ining  the  Rccond 
week  the  ch:uiicteriBtic  etpota  may  ap|icai',  though  they  aro  afteu  absent, 
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■tid  oil  thtt  dark  skin  of  tlio  coloured  ruces  ure  difficult  to  d«tfict.  Tbejr 
are  more  fretjuciitly  iibsent  in  tropical  th»a  in  tomjtenito  climates. 
Moaquitcj  or  flcut  biles  nuy  lie  misUikori  for  thcin. 

As  the  riiso.a<>c  progrcsaes,  rtpliriiim,  at  tirst  waitd^ring,  boooDM 
muttering  nm.!  'iiu>nh«rvnt ;  the  cti»iTho?'u  inci'eases,  thriiLi  may  bo  epistaidi 
ur  liiifmiitrha^c  fnmi  the  bowels,  nixl  in  exti-ciiif!  caAi>.9  8ulHiiiItttstendiniini. 
niu5ciiUr  twitching,  nnrl  piokin^j  at  th«  b(vl-c1othRs.  ll)a  patioiit  become* 
completely  prostratixl  aiul  luiconscious,  the  aUiim  dischai'^es  are  io- 
vuliiiitary ;  iho  Umpxz  is  dry,  brown  ntid  glazci),  »nil  tbt!  t«etli  ruvored 
with  H«Ji"dt^  ;  tlie  character  of  the  piiUe  duoji  imt  corrfxpond  with 
the  tyrupenitiiro,  and  is  slower  than  in  remittent  fever.  The  tcmpenuure 
rifii's  t.)  IOC",  or  higher,  juat  befure  Hf.ith  from  cxhaiwliiin  or  from 
pertUmitiii  r»r  Rhr*ck  ciiistHl  by  pei"tV»ratioii  of  tho  uWnitfil  howel. 

Tliu  ordimiry  duntt-ioii  of  tho  fpver  is  from  thn^«  weeks  lo  a  montli, 
aonictimua  bingiT,  In  ai-vere  CJWfy  it  miiy  t-tiiTiiinii.ttt  fatally  much  earlier, 
eithfjr  by  the  iutcnse  action  of  the  poii^on  on  the  Qeive  ccutrca,  or  by 
ptirfiii-jitif»n  of  t.li«  Iiowp]  indnciiiL;  pcriti^tnilia  and  i^iiddrn  coIlnpRC.  In 
fftvonrablt!  ciues  ihi;  tcniperatiiPis  liofpiis  to  fiiU,  and  iho  tongufi  to  ^cx  nioint, 
di'Iiniim  ili.*a,pp(Mr«,  diJinluea  ceiuen,  and  convalescence  sets  in  in  the 
ihini  wwk,  though  it  m.-iy  be  consiJundfly  Ui»t.  It  mil,  mifreijuently 
happnn.4  About  the  <^nd  of  the  act^ond  we«k  that  thr^  tcni|»i-atur4)  falta, 
gont^ml  syniptoms  abntc,  diarrhoea  c(.>a««5,  and  appotito  and  sleep  rotani ; 
the  fever  is  then  stJiid  to  have  aborted. 

The  di;ijfno'*is  Wivveeii  specific  and  tmpiral  enteric  fever  ist  very 
difficult,  and  ii.  is  ofu'ii  only  by  olMeivatiun  of  the  earlier  K^ymptonte, 
and  intpury  into  tho  previous  histon*.  that  tht>  di'*tinctir»n  may  Ix' 
made.  In  the  spocilic  fornk  the  invasion  is  grat^liiiU,  mid  it  is  nut  fur 
some  days  that  an  evening  tentpcratiiro  of  103'  or  11)4°  »  reached. 
In  the  other  forms  the  premonitory  fiyniptonis  are  more  sudden ; 
chilts  or  I'igoi's  are  more  severe,  inalaiae  i«  givjitcr,  the  temperature, 
lu  curly  as  the  first  or  second  day,  rises  in  the  evening  to  104*,  or 
higher  ;  but  ciiri  t])<"so  di*li»rti<jns asv  tmt  always  well  defined  :  diarrbn-a 
may  be  absent,  and  there  may  be  constipation.  When  ulceration  is 
established,  all  the  other  symptoms  Iweomo  identical  in  both.  Thv  ■ 
eruption  i«  itumeticm-s  nb!*ent  even  in  the  specitic  enteric  ;  but  as  it  Mtands  jn  ■ 
direct  relation,  to  bnwej  uloemtion,  it  may  occur,  nevertheless  as  the  latter 
condition  is  catabliinhed.  It  was  noted  by  Pr.  Wise,  I. M.S.,  who  gave 
much  :itteiitiun  (u  the  subject  aniutig  the  natives  of  IndLi,  that  in  the 
nmlariul  furm  the  stools  are  acid,  and  the  eyes  are  always  bright  and 
glistening;  tho  peculiar  expression  of  the  countenance^  characteristic  of 
the  specific  typhoid  jjiitient,  being  less  marked.  When  entenc  symptoms 
occur  in  the  fours*  of  ardent  or  ptin'jxysmal  fevers,  when  the  rise  of 
teni|XT;vturo  at  the  onjift  is  abrupt  and  the  thiirmogniph  is  Jni-gidar,  when 
llie  nervous  syinpioms  are  less  pronounced,  the  origin  is  probably  to  bo 
sought  in  something  other  than  the  specific  liacillus. 

In  tlie  cuui'se  of  the  disease  severe  lifleinorrhage  froro  the  bowels  dut 
to  upcuiiLg  of  vuseels  during  tbo  procens  of  ulceration,  pcritumtis  and 
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collapeo  tbo  result  of  prrfnmtinn  of  tin;  Imwfil  nr  of  cxUrision  of  ruHcliief 
fn>in  ihe  ulcemtwl  bowol  to  the  perit'Htcmii,  hypostatic  iiiu-muouia  ajiil 
btvuchiul  caliurlt,  thniinlxMiia  iuu\  plu^^Jn^  nf  the  Riuiri  artork-s  or  largo 
veuiA,  or  even  of  thii  ri^ht  siclo  of  tho  heart  or  jiiilmoiiary  aiii-i-y,  fjiiluro 
of  ihe  hf^art's  acUon  fn-im  weakening  of  the  nm^citlar  &Wv,  muy  occur 
M  i>ttisi'()iR-iieeB  of  ctpntinuej  hi^jh  fevur.  Onu  or  more  of  Ihcae,  in 
•dilitriin  to  hyp«^rp}Tcxift  or  cxcossivo  diurrhei-ji,  may  intennHy  the  (huigiir 
aiid  t-nii«6  a  fatal  rmutt. 

Thax  form  of  ihc  diswwo  in  which  tho  aymptoms  are  so  mild 
U  to  permit  of  the  pationt  paDsin^  through  it  H-ilhi>ut  iKriiig  obli^od  to 
kwp  to  his  he'd  or  uvcii  to  his  n>om  ot-cui^s  ocvaAimially ;  hut  probably 
low  frojUi^titly  in  liitlia  than  in  ti'm|Hiriiti)  cHmHti'S. 

Efitfric  fevi-^r  iu  India  is  very  liable  to  rt'lapsc,  when  the  iHitinnt  nmy 
tw  thrown  back  int4>  tie  dangcrotis  a  condition  or  even  a  wonio  one  than 
heforo,  Tho  mortality  is  high,  and  some  of  the  cnniplicjilions  n.rp  fraught 
with  extrvmu  danger  to  lif« ;  utill  there  are  few,  if  any,  from  which 
potimitA  have  not  roixiverucl :  but  whIlHt  recovery  will  sumi'titnt'R  take 
place  in  the  worst  caacs,  oti  the  other  hand  nvcn  tho  sli^jhlcjit  *-an  never 
bii  cutiMidurcd  free  from  the  danger  of  perfuration,,.  profuse  l)u.'monhage 
or  cardiac  failure.  A  cait»  of  tniM^ric  U'.vpt  munt  al\vayt<,  tliercfon.',  Lb 
regarded  with  considerablH  anxiety,  which  may  continue  even  for  some 
titne  after  coovaleaccnce  haa  apparently  been  e»iULMit»hed.  Xot  only  may 
danger  ariao  from  sudden  a<.'diienta,  such  lu^  tlioHe  almve  mentioiu>4l,  but 
eonstitutvotial  debility,  nouraHthotiia  an4l  itLent^i!  weakiu'.sH  nmy  continue 
for  months ;  Bueh  Iwing  the  effect  of  protractttl  diflCJiRo  of  a  grave 
character,  and  of  iho  eshaiititing  ettecUj  of  a  tropfral  cHiiinU'.  All  this 
eiupfaiuiAOA  the  ncce^ity  for  continued  ri>^t,  |iro1n[i;;('il  absmcc  fixim  a  hot 
cliBiate,  aiKi  careful  avoidance  of  errors  o/  diet,  fatjguu  and  ove:^ 
Bxcilcmcnt  or  variation  of  temperature. 

Pathological  Anatomy. — The  chief  lesions  are  tho&o  in  tbo  ileum, 
and  ucoasiimally  in  the  upper  part  of  the  colon.  The  mucous  nitiiibmne 
ol  tho  ileum  is  generally  found  in  a  cjiUtn-hal  condition,  esjicciiilty  Tiiarked 
at  the  lotvcr  end  near  the  ileociecal  ^alve.  The  Teyet's  pal-L'hes  are 
nlccntcil  in  the  direction  in  which  they  are  ai-ningcd ;  the  ulcers  are 
often  deep,  with  wrlln  If  lined  edge*,  anil,  extending  to  the  muscular  coat 
ol  tbo  intestine,  occafiionally  pei~fomto  it ;  in  which  eai^e  tho  evidences 
of  peritonitis  will  l>e  preiwmt.  The  solitary  glands  also  are  tho  dcat  of 
ulceiatitin.H.  Limited  nlcei'atinii  rtiav  be  Fmuid  iu  the  tai-ge  iiiteittiRe 
new  the  ileo-oecal  valve.  In  the  wirlier  sUiges  (during  the  first  week) 
Heyr.r's  patches  are  raim^l  and  swollen  alnmst  in  a  fungoid  form.  A 
nimilar  condition  is  pronented  iu  a  lees  degree  by  the  &>>Litary  glands. 
This  is  tho  state  of  inflltiTition.  In  tho  second  week  uhenition  (akta 
place,  and  sloughing  of  the  glandular  ti»tnc».  Iu  tho  third  week,  when 
tliOM  sloughs  have  separated,  rugged,  oiiore  or  te»«  <lvep,  ulcerations 
■re  found,  which,  even  after  coiivalesceuee  lia.H  si^t  in,  niay  iTmain 
unhealed  for  a  considerable  timp.  In  favnurahle  eases  the&i;  ultiirmtely 
cicatn«e,  but  do  out  appear  to  contract  the  iatesUue.     Iu  mild  casus,  whero 
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rocovLTv  tuUi^^  plucu  uirlj,-,  it  ia  possible  that  little  or  no  ulceration  Iw 
occurri^I,  ni»l  that  n-soliuioii  Iiiia  t^kim  pliice.  The  lesions  may  extend 
■over  a  crjnBtder;ibIe  portion  of  the  ilcuni,  but  tliey  are  generally  confined 
to  its  \\\\Kt;x  etnl,  anil  where  the  l'eyeri)in  patches  prcdoniiii-ite. 

Tho  niaicntem  >;lrttidB  ann  enlarged  niid  softfrnMl,  Bomotimes  nuiiHAu. 

In  »(>Di<>  ciiflcn  email  ulcerations  scattered  over  the  suiface  of  the  ilema 
reprcsi'iit,  tht!  inteatin-Til  lejtiona. 

The  liver  i^  not  unfreTjuently  aontcwhnt  enUirged,  nhowing  tracM  tk 
degenemtion  in  the  hepiitic  cells. 

'Fill!  splet-ri  i.-t  genrnilly,  porhaps  always,  enlarged,  aoftcned,  and  of  a 
<lar](nr  Cdlniir  than  UMial. 

Commeiieini;  j^nular  degeneration  in  the  cell^  of  the  kidneys  may  be 
found  ;  mnre  estfitinivo  lenions  are  pmbalily  iho  resulta  of  other  iiiseawj. 

The  larynx  is  ttomctimea  found  ulcerated ;  the  lungs  nuiy  be  hyiM> 
BUtically  congested,  or  the  seat  of  pneunioniJi. 

The  liftirt  i*  flalihy  antl  unftonMl,  shnwing  idgn<(  of  oommenciiyj 
degencmlion  of  the  fibres,  the  remit  of  the  fever  pi-ocesa  ami  the  con- 
tina<>d  high  lempt^mtiire,  and  in  tliit;  the  mtuciilnr  Ry!«teni  generally  it 
concerned. 

Other  pathological  conditions  may  exists  but  tbu  lesions  described  are 
those  that  apoeially  belong  t«  this  form  of  fever. 

Treatment — The  ti'^ntmfint  of  oi-diimry  ent«nc  fever  i«  much  the 
same  in  India -oh  elsewhere.  It  is  of  gi-eat  iroporUmco  that  the  patient 
flhould  lie  plari'd  in  a  well- vent  Mil  ted  nM>m,  anil  that  in  the  hot  wpjither 
the  heat  .should  ho  tcniptTed  by  punkah,  th<>miaiitidotc,  or  other  artificud 
moans  of  cooling;  the  temperature  should  be  kept  as  equable  as 
poHsiblo. 

But  little  medicine  is  required.  Attention  must  bo  directed  to  the 
reduction  of  temperature,  the  calming  of  vascular  excitement^  the  controlling 
of  duirrhna  if  nrosent^  perfect  cleanliness,  and  the  due  jid ministration  of 
appropriate  nutriment.  The  bed  and  body  clothing  t^houIJ  ho  go  arnnged 
that  they  can,  if  necessary,  bo  fi"eijuently  and  eaftily  changed.  In  nu 
cases  is  good  nui-sing  m<iro  ea-sential  ihan  in  these.  The  bed  should  be  ol 
such  u  size  a>i  to  enable  the  patient  to  bo  easily  handled  ;  and  it  is  as  well 
to  have  ftmither  one  in  order  that  tho  patient  may  he  moved  fi-nm  one  to 
tho  olhfr  f«  oeciL*.ion  reiiuii-es.  lie  ahouKJ  he  protected  from  moM^tiitoee 
and  other  inseel^i  cither  by  a  doeply-fringed  punkah  ^v  by  a  moxt^iuitn 
cartain.  A  .■tiipply  of  ice  Bhoulrl  be  kept  at  liami,  and  if  tho  cold  hath 
treatment  l>o  ailopted,  mcchanii-al  meana  for  lifting  the  patient  in  and  out 
of  the  bath.  AiTangemenls  should  be  made  for  supplying  fresh  cow's 
milk  day  and  night.  Bnef  tea  and  rxtract-i  of  mejit  fihoald  also  l>o  avail- 
able. 

Tho  dietetic  management  ha'f  been  alrwwly  deJicribed  in  tho  articles 
on  Pictetics  and  SicU  Feeding,  and  on  Hnterie  Fe%'er  [vol.  i.] 

Cold  bathing,  as  dcscnl>cd  in  tho  article  on  nydrotherapeuticK,  bat  a 
great  effi'it  in  diminishing  fever ;  but  thia  frocjuent  transition  from  Iwd  to 
bath,  including  thti  difficulty  of  Raving  miffioicnt  att^ndanW  to  effect  this 


IL 


pfcprly,  may  produce  ao  much  fntigiin  nnil  exhattstion  as  lo  ccnTitcract 
Hh  IwiL'fit  othcriruic  obtained.  Cold  pjicking.  or  tbi;  (itmiTlio,  or  icn,  8 
Wfct  which  may  he  suspondcd  over  tiie  patient  iiikKt  a  t-radJr,  is  also 
ttKJul  in  reducing  temprratiti'c. 

Av  tlw  ouuet  ill  vigoroixB  pereons,  when  the  teuifwruturo  is  rising  and 
Rawing  an  increased  tendency  to  ri»e,  I  afJvoc»lc  tho  use  of  quitn'nn  in 
S  la  S  gr.  d<MM  given  every  three  to  four  houn* — on  nccouitt  of  it^  anti- 
p)-Mic  prvperti^ — until  un  impression  Is  ni:iclo  upou  (bo  tvmpc^rature. 
VHim  tho  fever  is  of  n  mnlarial  oi-tgir.  or  h  combined  with  innlaiia, 
thmloMS  may  l>e  iticn»ued,  for,  in  the  Utter  coHe  especially,  the  :uili[K-riDdic 
ud  intadticide  properties  of  the  dnig  nrc  also  likely  to  be  of  service. 
In  other  reapecta  Indian  pmctice  diflera  in  no  inipoi-tiint  respect  from 
thi  ruritpeaii.  Indeed,  a  eJtJ-e  of  typhwd  fever  pursuing  art  ordinary 
fNiiw,  n-hetfaer  at  homo  or  aliruad,  requJies  veiy  bttla  iiitcrferenco  on 
ih»  part  of  tho  physician,  beyond  the  prompt  relief  of  any  complieationn 
tlul  may  ariw  ;  and  in  a  largo  number  of  coses  they  do  not  arise.  The 
^ucrtiDii  of  stimulants  is  perhaps  the  nn^^t  critical  nne.  In  simple  cases 
lhry«ro  umiccesicini' ;  but  liigh  t<'niperatiire,  abovo  ]03°or  ]()4'.  di-y  and 
brown  tongue,  delirium,  and  &igns  uf  cmiliiw  failure,  indimtc  their 
BBMSty.  In  this  caso  rednctioii  of  tempenitiire,  steadyirtg  of  the  feeblo 
pnkM^  improvement  in  the  liiat  sound  of  the  heart,  which  may  have 
Immiim  wfliJc,  and  in  the  rn^pimtion,  mni^tening  of  the  tongue,  and  a 
piflnal  mitigation  of  the  hebetude  and  sriipor  of  the  countciiaTico,  will  all 
iiiiWte  the  iK'notil  that  is  being  derived  from  them.  The  ]iuUe,  the 
tcmgwrnture,  ihc  tongiie,  tlie  heart  soundx,  therefore,  will  bo  the  guide 
f<ir  cJieir  administration  and  di^ise.  From  8  oz.  to  12  o£.  or  more  of 
linuidy  or  whisky  may  b«  necess»r)'  in  tho  twenty-four  hours,  or  double 
tlhi  quantity  of  port  wine  ;  esjwcially  in  neraonsi  who  have  been  addicted 
U  the  free  use  of  atimulatils. 

No  case  of  typhoid  should  b('dcs]Kiireil  uf.  I'ijdjiIi.'  reL-o\ereven  from 
iMteiy  worft  conditions,  whil^it.  on  the  other  hand,  cinacs  appiuvntly  ihe 
nHMt  trivial  may  uianifeot  Kcverc  nmt  iliingermis  xymptoins. 

Couvalcseeiico  is  protraeti^l,  uiid  must  be  guided  with  wutehful  care. 
Bron  in  diet  arc  Mpccinlly  lo  be  guarded  against  The  lightest  and 
*>iiiplost  food,  though  aufficiint  for  nourishment,  should  be  euntiiuu-d  for 
••aw  weeks.  Now  articles  of  diet,  Imwever  hiniple,  should  be  gnuliudly 
And  tOBIatively  introduocd,  nor  Khmild  the  patient  give  way  to  his  oppo- 
lit«  for  a  voiwi<U'rublo  Lime  after  he  iovU  it  ha«  relurned. 

Xt^lect  of  these  pn-eauliotm  has  been  over  and  over  iiguin  followed 
lif  dangwrou*  relapses.  Aasi^jonas  the  patient  isable  to  travel  with  safety, 
if)  should  1)C  moved  to  a  lenipcnitc  eiimale,  where  tho  precautions  must 
not  bo  relaxed  for  some  montha.  I-jrors  of  diet,  chill  and  fatigue  shoiUd 
all  be  carefidly  avoided-  lleturn  to  India  Bhuiiid  not  be  perniiHed  until 
health  aud  scrongth  have  uoC  only  boon  i-cntot'cd  but  established  for 
wmo  time. 

It  i»  hardly  neceosary  to  add  that  a  careful  record  should  )>e  kept 
throngbont  of  food  and  Btimulants  tulminister^vl,  of  tho  icmperuiure  curve, 


of  tbc  puW,  and  tho  excrotions.  In  no  fomi  of  di»eaxo  h  the  coiuUuit 
atu-ntion  v(  a  comtjutout  nurso  moru  im]'orUnt  than  in  those  fevers. 

Prophylaxis. — WK/itcvfir  the  prirnai-y  citn»a  of  onteric  fever,  which 
accordtiij^  to  prevailing  opinion  is  an  acute  infective  disease  duo  l'>  a 
specific  liiu'iliiis  tJiure  itttoins  U>  ha  Httle  if  any  dtiiibt  among  th(*  ^rrat 
m-ijority  of  oliscrvcfs  that  the  contagion  exists  in  the  nlvitu;  diiwhargos  of 
the  BnlicTor*.  The  necowity.  therefore,  is  obvious  for  so  disposing  vi 
tlioHti  ilrjuclA  na  to  Hinder  it  imposiiible  for  thf>  poi&nn  to  find  its  way  into 
tile  human  itcAly  thmuj;h  iW  niixiiiim  either  of  water  or  of  air. 

Whilst  fully  reoo^ifiing  tho  importance  of  mcent  bactcriolopcal 
research,  yet  knowing  hnw  rapidly  iL  is  n'vmling  new  and  modified 
forms  of  thnart  raicn>-orgaiii.tin«, — coiisitiering,  moieover,  that  uncertainty 
exists  with  rcforenoo  to  their  life  history  and  morphological  development, 
and  thit  tlm  most  atroniKuw  adviK-jitcs  of  an  exclusively  harillar)*  origin 
are  uniiUIo  to  dochu-o  this  to  be  proved, — it  is  expedient,  at  least,  to 
nminuiin  »omii  reservB  in  acvi-piing  tlui  view  that  this  micrD-organism  u 
the  aolc  effective  cuiso  of  cnterii;  fever.  Xeithor  denying  nor  atTimdng  ih^ 
view  that  it  is  the  sole  cause  in  temperate  climates,  1  agree  with  othen 
who  hold  that  the  origin  of  fever  with  enteric  sj-mptoms  in  India  nnui 
h«^  wju-jjlit  for  aUo  in  a  wn'dor  and  ninro  general  ctinlogj-,  that  is,  in  thow 
coiidiiions  to  which  Murehison  Ml)  gave  the  immc  of  pythogenic,  the 
formation  of  ptoniainca  or  toxic  agents  autogencti&illy  pnw^luccd,  the 
lui'i'^m.'itii of  dfcayrnij  organic  matter.thevarioiia  meteorological  and  telluric 
conditions  comprehended  under  the  term  climatic  influences,  and  in  tnalariit 
itself.  The  fact  that  enteric  fever  occnra  largi-ly  in  some  of  the  hill  »tatioiu 
of  India  whore  malaria  can  hardly  l»e  mtpiKwiHl  to  exist,  and  where  there 
is  no  special  reason  for  assigning  it  to  a  sjKii'ific  contamination,  would  Men 
to  indicate  a  Hpontaneona  origin  *)f  the  contagiiim  from  pythogenic  catiaw 
as  suggested  by  Muivhison^at  all  eventc  whore  it  has  not  been  taken 
up  from  the  plains. 

But  whatever  view  may  be  held  on  this  subject,  prophylactic  mcatUTM 
must  be  based  npon  usccrtaiaed  facta,  and,  fortunately,  in  the  present 
Hpcet  of  the  question,  ex])ericncQ  \iiis  taught  that  RUfticiency  and  purity 
of  water,  milk,  and  all  other  potable  fluifU,  the  aWlice  of  decaying 
organic  matter,  of  putrid  omanations  from  sewers  or  cesspools  or  of  Mtit 
inSltrated  with  fn?cal  matter,  and  proHsion  for  sufficient  ventilation  and 
cubic  space  are  the  surc^st  prophyUietic  meoeiU'cs  that  can  be  tJiken  against 
tho  origin  arid  ]irn[«igation  of  enteric  fever.  Medical  officers  of  ex- 
perience who  have  studied  this  diBca«e,  whether  in  its  endemic,  epidemic 
or  sporadic  furm  in  India,  and  who  fully  recognise  the  great  importance 
of  l)acteria  jis  causal  agents,  are  yet  constrained  to  admit  that  the  bacterial 
theory  docs  not  in  India  cover  all  tliu  facts  iw  ntganis  fever  with  enteric 
lesions. 

Nevertheless  on  al!  gronnda  it  is  right  that  tho  dejecta  should  be 
destroyed  or  disinfected,  burnt  if  possible^  or,  when  thia  is  not  possible, 
rendtTL'd  innocuous  by  Wing  mixed  with  a  solution  of  ^  oz.  of  corrosivo 
sublimate,   1  oz.  hydruchloric  acid,  to  3  gallons  of  water;   or  if  other 
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la  of  duposing  of  it  do  not  exit>t,  by  burying  it  two  or  thi-e>e  fc-nt.  deep 
in  wiil,  a4  f AT  aa  pnswible  from  hiinmn  lialiiutinns  or  ihc  water-supply. 
Similax  precnutions  sboiild  extend  to  tliti  clotlicis ;  and  all  artitli'^  ttuit 
nnT  he  B<iited  hy  the  dtschnrgc^t  slioiikl  Iio  cnmplett'ly  disitifoct^'d  hy  heat 
at  olhtT  cfTirirnt  inc-wuifs  ;  sninll  tViings  nf  littlo  value  choiild  he  burnt. 

ScHL-m  are  not  common  in  Iiidin,  oM'ept  in  ^omc  large  cities ;    but 

whort'vor  found  they  ehould  be  sulliciently  trapped  and  lejiktigc  prevented. 

Cc«»po«^l»  uliould  be  done  away  with  iia  much  a.-*  possible,  or  ihcy  as  well  as 

nuiitrc  dmins  should  bo  kept  thoroughly  rlean.     The  griMtcst  care  nititit 

bo  taken  lo  pre«cr%'e  the  purity  of  the  drinking-wjiter ;  that  fmm  tank* 

dnuld   b«»  pn>hibit«>(l  ;    mii^ufacktt,  e^irthen  jar-s,  filters,  or  other  utennil)) 

in  wbieb  it  way  be  held  or  stored,  .'should  be  constantly  inspected  and 

thoroughly  puriKed.     The  masonry  of  ivellu  or  reservnire  should  Iio  kept 

in  perfect  order  and  thorougbly  cenienti"d  j    it  should  l>c  mj  raUed  at>ove 

the  ground  that  BurfaC'S  drainage  and  pereolation  into  them  would  be  im- 

prtwilile,  and  mII  organic  refuae  prnvented  from  finding  acccw  to  the  war^r. 

Milk  baa  bwu  frequently  charged  with  being  the  vehicle  by  which 

the    poison    is  conveyed  in   India,    therefore   it  cannot    be    too   clnfiely 

mspcctwl  ami  iu*  purity  established  ;  but  it  is  interesiiiif^  to  know  that  in 

rime  inslnnres  where  outbreaks  have  been  ascribed  to  it,  women  and 

liild^(^n   who  have  drunk  largely  from  the  same  suurce-a  have  jiufTered 

lea  than  men. 

As    it    i»    iucontrovertihly    shown     that    young    penplc    under    25 

wfler  very  much  more  than  at  a  later  period  of  life  from  the  disease,  it  ib 

«  fitting  subject  for  foiunderatiou  wb«thor  it  might  not  bn  better  lo  send 

out  soldiere  ami  young  jicoplc  above  that  age — stiy  25  to  30.   instead 

ol  20  to  24. 

With  regartl  u»  the  results  of  maUrin  and  insanitary  influences,  refer- 
ence may  l«c  ma<le  to  the  remarks  on  tho  Bubject  of  prophylaxis  luider 
tho  hi.'a«iing  "  Malarial  fever." 

The  foregoing  sketch  of  this  group  of  fevers  by  no  means  exhausts 
l.be  subject,  for  of  these  there  is  still  much  to  Icam  besides  of  other  fevers 
tiiat  am  not  included  in  this  article. 

While  cxpnMBing  my  admiration  of  the  scientific  aeumen  and  /eal 
>rith  which  Iwctcriological  researches  arc  being  pursued,  and  acknow- 
led^ng  their  supreme  impQtrtance,  1  would  veiiiute  Uj  dL-p[v*:;Hv.  b<isty 
generalisation  and  tlm  assumption  that  micm-orginiisMis  (ire  jilways  the 
«ol«  cause  of  this  or  other  forms  of  disea.'^c.  Indian  experience  teaches  that 
other  agenciee,  which  have  been  fi-etju*nUy  referred  to  in  the  above 
papftr,  have  a  eharc  in  tho  etiology  as  in  the  development  and  modification 
of  Indian  fevers. 

'^losofla,  mi  dltM,  a  chi  In  intcndc, 
Nota  non  pure  in  una  roU  y^uno, 
Come  natura  lo  buo  corao  prcnilc. 

Inferno,  ennto  xf. 

Joseph  Fayhkr. 
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The  rolluwinK  works,  tJio  oiitliors  of  wwny  of  which  hare  Iwcn  ref«T«d  to,  \imf 
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MAX,  Sura.  \V.  1).  ■*?i«l.!s  on  Atunic  iw  a.  I'ro]iliy!uLtiL-  U«  Mnluru"  (a I,  Ind.  ilta. 
OoMtfe,  MiirulilSl)]  ;  "Ut-ccDt  Kvseiin:lii-«ln  M.iluriil  liifvcUou"  ((>,,  /W.  Mid.  UaattU. 
Aug.  ISM,— 4.  UiLLiM;s  [VviK  Surg.-Con.  U.S.  Army).  "Hyifi^iic  in  t'niTemly 
RducAtion,"  /■'iMA-(,  Ang.  l$lli,  IHD).  5.  Hi.vxkoiiii,  H.  P.  CUtnuUt  auti  U'taUktr 
n/ fmtia,  Ctnlan,  aiul  ISn.r,ir.ifi,  1889,  Loiidoli.  — 9.  BoumAllI).  Kerne  MnunelU  4* 
MMcciiu  rt  Chirargu,  KovL-nibyr  1877,— 7,  Bkyiikx,  Aftpttidix  c/  (A*  Wt  tirforl  nf 
*Ae  SiHilnry  Vom-mstinncr  with  tlu  Oovemment  of  Inidn  Jar  1872.-8.  Cahtek, 
V\KiiYKn  II.  "  NoU' nil  sfjmci  Ai)K-i^U  and  Rt^Utioiia  uf  llir  Blood  Orgtini.'Uti*  ia  Ague," 
Scunlijic  .Vtiiioirs.  hi/  Meiliciii  OjJUcrs  tt/  tht  Army  of  India,  I'nil  iij.  ISSi, — S. 
C\i'iiiN,  L.  "Lo  t'.iluilismoClironiqtio,'  iiibSiothtqvf  TnMi<aU  iftaieot-tM^n.  No 
dul(.'givcn.-'10.  CitKVLiu,  X.  Z*<aim<-4o/ /mfto,  1S86,  London.  — II.  Colih,  Ltox. 
"'rnJli-  i]m  Kitfvrc*  TntcrmlttenUA "  («),  "I^  Kicvre  Tyjiliwidp  Prtliwwe"  (ij,  Af- 
eKivet  Oiniraltt,  1S78,  t.  L— 12.  CoUNltlLHAN.  "  Ou  certaiu  I^l«rti«iil9  ruiiud  in  lb* 
Blood  in  InUnuittcDl  I'tviT,"  As»oe.o/  Atneritan  /"Aijiie.,  ISlli  Jmim  ISSfi  ;  Jfarflmi 
JffHkttI  Jimritat.  UoL  IfiStt,  and  otlipr  pftpi-rs.- 13.  Okamdir,  Brg.  Siirg.Lt.-Col. 
'*  MaTi-liiar.tva  and  BiLjnunii  uti  tli«  t'nrcTof  t1ic  Roiiiiii  Ciiiii[iagiiA,"  Ind.  Mnt.  titisUU, 
Doo.  1893  oud  J*ii.  1891.— 11.  Cr.->ssk.  A'»rfr«  vn  .Va!nnal  Freer,  lift2,  LoodMU— 
15.  TuMM.VM-CiivuLLi.  "La;  olLcratioiu  d»  globules  rougcie  do  Song  dan 
rinfi-ctiiin  iiulftri<iiie,"  Ongrts  >{e  Vaptahn^n.  1884.— IB.  DurKws,  S,  II.  "On  the 
Bl«iirlin;^  anil  Citmcfsiuu  uT  Tj])!.-*  in  I'fV<-r,"  7'miw.  Avierioin  Mid.  Aaoe.  vi>l_  ». 
I8fi2. — 17.  E«'AiiT,  ,1.  "(_')i4i!«  uf  itnil  Ri-ninrka  upon  Typlioid  und  Typhus  Frvcr  •* 
ol)B«rv»J  cUnic;illy  ut  tliv  Ajmcro  Juil,"  Imi.  Anuatt  vf  Mid.  Seimrf,  No.  i,  Al^nl 
1860.-18.  FATlir.li,  ,1.  "CliniiiU  'iiir)  Kiifcrs  of  liidlii"  {a),  "ri)[iiut>'«ud  Ruinbttcir 
lndm"(fi),  Trnnt,  "/  Victorin  /ni(if«rr,  1881  ;  "  Ciiiuail  uud  l^iilliolQi-kal  Ob»rti- 
tioiij  In  I[idU"  (i*),  C}Euii:iiI  Kmiaiks  on  Iutrava«c(iliur  Con^uUtiao  ^od  PuIbioou} 
Thrombosis"  (rfj,  ivprint'-d  from  Uril.  Mfd.  Jounutt,  July  'Si,  IHIKS.—IS.  FKiMcaeox. 
A'ot'i  nod  ICi'(ifl!t<iitiiu  cf  [*  ]'i<^/ftsinnal  S.ije,  I^iidon,  I8<8- — 20.  FltBiilCU. 
"  Cliiiii-^kl  TrtiitiBU  uii  iJiBi-aHM  of  tim  Livtir,"  A'tmi  SvdtrJiant  Sucitlg,  vols,  vii.  aud  siii. 
—21.  OUKji.  SiUK.-Moj.  J.  M.  "Rl^Q^>nt  Oennan  Boswirchps  on  M»Uri«,"  Ind.  Mfd. 
OaseiU,yov.  iSV^'i. —22.  lioLui.  "Aull'  hiftaoiio  tti»]uK^,"  A  re^in*/ prr  h  SeUnM 
wudiehf,  tome  x.  Nn.  4,  iinr]  nlln-r  iKtpn^. — '2%.  (•nKlKi!4,  Hnrt;.-(:i>D.  lUpMU  ««i 
Multrit  Frter  ill  <he  G"v<rniiKHl  '•/  Mrulras,  1S7879.  — 2),  H.vi-i.,  .SiirK.  O.  E.,  and 
Orakt,  Sill-g.  A.  G.  "MaUriul  KeviTw."  /«</.  .t^^J.  ffnj^Hr.  Dix.  l»yi.— 25.  HalU 
Sure.  a.  K.  *■  XotPB  on  Uill  MulJiria,"  /n/i.  .lArrf,  W-iwi(^.  Jan.  1 891.  S6.  llCKTltft. 
W.  W.  Impe'-iti  HtKrlterr  of  India,  Snd  cd.,  Ijandun,  IKSS-fi". — *i7.  JmiNnoV  and 
MAttTlM.  (J«  Trvpiwl  Ciimaift,  1841,  Loiidyn.— 28.  ICleb*.  i>i>  Alfrjtmfiit  fathv 
ioji>,  1st  put,  1887.— 20.  T.A.vcKitEAi'X.  Fn«tdingsof  Aeadtmfiff  Medinnfff  PariB, 
.Inly  ISa*.— »0.  Lavkrav.  "Uii  r.iliidi»ni,"  Unti/elopAiif  tin'rnlifiqu^.  drt  Autt- 
mimairr,  I'arin,  1892.— .'11.  1,1!  RiiT  UK  MehUouhT.  I'l-iv^fAiai/M  a/  fAr  Aradtaif  */ 
MediTiut  i/  farin,  July  ISfl.— ifi.  Lidmiiaiid.  TmiW  iJe  Climatoloffir  MtdimU, 
]87(-80,  Paris,— .T1.  M.Ci:|.i:av.  Di»rasts  o/  Trcjiiail  Clittatfg.  ISSti,  Ixndoa.— ^. 
MaxsiiK.  diiiM  li'iwriai  Marilimt-  CustduiM  .Vfdifal  17i}'</rt»,  20tli  iwut.  1881. -^S. 
MitKi'iiiArAv^  and  Hk:nam[,  Makkakkvo.  T»'n  MonoK>'»plis  on  MaWia  and  tlM 
Parimiti;!  of  Malafiul  Ffvcr,  Tht  Stiv  Si/denhain  SiKttiy,  vol.  ol.  16fH.— :**.  .Maiwhall. 
SurR.-Ciipi.  I).  0.,  and  Giir.  Surg.-CaiH.  V.  Vi.  "On  the  Use  of  MilhyUne  Blu« 
in  MuUnul  Fever*,"  Ind.  Mrd.  (In^tif,  Dec.  18ft3. — 37.  M'CrMJKil.  tht  Matmia, 
1827,  Liiwlon.— na.  Mmic,  Siirg.  1).  M.  "  Propbyluci* in  MoJimnl  FrrcTM."  Ind.  Uti. 
Oa^elU,  Feb.  IStll,  —38,  Hoi:kiikad.  Clinieat  Kntarehft  im  I.thraif*  ik  /lujia,  Snded. 
1860.-40,  MooBK,  Sir  W,  IHntiuri-A o/  India  (a),  2nd  ed.,  IH^^^^,  Umdun  ;  "  An  laqninr 
into  ilie  Truth  of  thti  Ujiiuinii»  gvnrTally  entortaiiiiHl  r«g»rilinj;;  M^iUria"  (b\  J»a. 
Anaalaof  Mrd.  S<.-i<ncv,  No.  xx.  1800.-41.  Mvucmsoy,  A  T'Tttin  pii  (Af  CunlmvnJ 
Ffv^irtff  (if(tU  SrilaiH..  2nd  i-d.,  I^ndon,  lfi7.1,— 42.  O'CoKSKLt..  Sing.-M^.  U.  D. 
"Malarial  Fev*r*,"  Jitd.  Mfd.  QoittU,  July  and  \ov.  ISBi, — 13.  Olurau.  What 
is  .Vji/iKiii '  Loiidoji,  1871. — 44.  0.»i,ki(,  U',  Coniiininic-itlion*  loBril.  Mtd.  Jounutl, 
188*  ;  Jifhnt ITopi-iut  Hinrpitat  B-uUe.Un,  ISSf,  nud  otlicr  pii|nT.i.— 45.  pAftKEc.  Prat 
iitnl  H^jffifJU,  Dc  Chanmont,  I.ondan,  1887. — 4fl.  riUNoi.R.  fHifatf*  ^-if  tkt  Arm^. 
inw  ed.,  London,  1810.— 47.  RAHKIKa,  Surg.>Maj.  G.  8.     *'  Malahi^l  luTovtion,"  /nJ. 
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ibd.  0»aM4,  Aug.,  SepL,  and  Kor.  1S92. — (S.  Ru:H.uit>,  B.  Coninititucativti  ii 
\ltadiaaie  <Im  Scicnc«d  sur  lea  mnuUiw  tli-  rini[>»lndTMni>,  S-'incu  du  20  I'uv. 
IMl;  "Le  F4r*Ait«  <lp  I'lmp^tltKiiinio."  /Iftftte  Sa^nltfi'iuf.,  1HS1. — if).  HmiKtiTK, 
fcrg./.  B.  '■  M^U>nitl  An-logiM,"  Imd.  Mrd.  fJti^ttr,  y«U.  isSI.  — l*i-.  Hobkkth,  Sir  W. 
9m.  Ilni.  J-mrmmt,  AnK-  I",  18»5."<*ft.  Rttsirt.  Mat.  l'i-*t,.  .M»y  P.  ISIW.— &U.  Ross, 
iw%*U\'t.  K  "A  Stmiy  of  Indian  KevcM,"  /«,/.  J/V(/.  f/iUfttr,  Vn.  lS9a  ;  "  fluid 
EltMftit  oT  tha  Blood  aihI  iUUriB  IVnuili-."  fiut.  Moi.  Onitllf,  Jnii.  1B94. — 51. 
ItciBtXL.  Mml»na  amJ  /njttnct  of  thr  Hylrra,  Caluiittit.  18Hi). — .'■2.  SAI.lriSirKV. 
ja.~,-,-  i.,„^..„i  .-.f  Sritna,  -ian.  ISTU.— .''3,  Si-KivEs.  "Ou  [ndiwiFuvere,"  Indian 
J''  .  NoM.  vii.  wicl  viii.  Oct,  ISM  and  Ajiril  IMftJ.  — M.  Sxrin,  Ai,kx. 

F"  11-mt*  a  nr\c  otn'ul  •/ nVic.     Cnkiittt,  18"J.— M.  STEKtfiiRUa,  G. 

■■Tim  M.iUjuU  tnnii  of  IvtVRMti,  '  Urd.  tUtord  S'rw  Tori,  Mtiy  18S6. — Bfl.  TwiKINr.. 
AMMffi/^'n^i',  I84C>.  CulviilU.— 57.  VniiyKl'lu  Du  htiuiiUmt  tvnMJir^  tiv  puint 
U  «M  eitninji.it!,  15KJ  ;  *nj  ffinlrib.  to  t.infft.  Dec.  30.  IXhl,— DS,  Waui.vo. 
"SbtiMlnal  Notr.i  on  snnif  nf  tKr  l)i»r».ifji  of  Indi'i,"  Iriil.  .■tmuiif  of  Mt'i.  Seicttty, 
S».  nL  Ajvii  IS.iB, — ill.  W'HYTiiHK.  iltjtart  an  lit*  Smf>  AV|/i'iiuuJ  at  fishatrar  i» 
tSUt— 4&.  W«in.w*uii  (U.S.  Army;.  Htyort  oi>  Titfi\o-.1fiitf-itu  PliUadeliihU,  187«. 
-41.  J  .V«i»ir<i/  n/  the  (/f^lt^  p/  India.  CliiL-fly  oom|>ilMl  froin  thv  obHcrralions  of 
lb* (iNilogii^l  Snrv*y,  2nd  til..  lh»;i,  f^alrtitt*.— 8a.  Ilfpurts  of  tU*  SimiUtq/  tVtoi- 
■uniwr  m'xA  tA<  OapcmiuiU  vf  litdia  lui  Idttl  ami  1802. — Qj.  Mrporl  t/4Jie  Cm9>u 
•iMta,  IWl. 

J.  r. 
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Stnovtms. — Germ.  rUtkfifbti;  FWHitphis.  French,  Typhits  fmnlh/ma- 
hfm;  \lA.  Ikniut-hfi},  Ty/iho  tmnteiiiiiSvo  ;  S]>«i)ii*li,  Ttjwy"  Ki  TulKiirfiUo" 
m'Tubartiu/tio  "  (fram  laiutrdo,  a  cloak  of  dnrk  cloth  worn  hy  the  pemeaiitrv 
in  Spun);  DntPh,  I'ltHvnrts,  Ktniaihn/itjfhmt^  {i.e.  maSignarit  fcrcr) ; 
Svttli^    Fl»cHt(fuf;    Nurvregiuii    or    Dauiali,     ^I'enrfeUr,    Exanleimiixk 

Tmcs  Fei'Ki:  id  an  aculc,  simdfie.  hiiilily  infL-clioua  iliHc-jise  which 
premU  in  cpidomica;  partieularly  in  tinioB  of  destitution  and  in  tho 
pKtFSctf  of  overcrowding  with  delicient  ventilation.  It  i«  chAi-actcHsiod 
I?  a  wdden  onMt  with  nmrkcd  in;rvuu>;  symptoms,  naun-ly,  rheiuiiHtoiH 
iwini,  rigMV  and  hi^otlicbt*.  A  poeulinr  nioitsly  or  nOicoUiirl  rash  itppeani 
0*l  conimoidy  oil  tliu  fifth  day  of  the  diseiise.  This  i:i.m»i<iUi  of  Hh]^Iitly 
cltTiitMl  spotM  of  vurying  siko  and  Hhapc,  at  first  <lirli'lil«.-  on  piT^uie 
(■vWc),  ftftcrwanis  pei'siatent  niid  darker  {pi-irfhifr}.  Tliis  msh  i.i 
WDmunly  prejwnt,  (fxi-vpl  in  youn^  (.'hildri*n  ;  Ixit  its  prejtc nco  mitMl  nut  lir 
■Qwidervd  csiientiid  t4i  the  diognuBiii  of  typhiu.  It  resuh^s  mthur  from 
ibiohition  of  the  blood  or  from  Ii;»cteri«]  ihmmUoain  th;in  fn)m  ilcimuitifis, 
Tbaro  is  mriy  aiid  uaiially  e.\ttcme  iJiosii-ition  Uoth  of  ttiL-  uitvoils  i^ysteni 
{tiaria)  and  of  tlie  miLMiUar  BVittL-ni  {•uiifnnmia). 

In  the  MOttd  week  of  the  fever  delii-iuni  i»  commonly  prpaent, 
naoiiinQs  of  an  acut«  and  noisy  typu  (doliriuiii  ferox^,  accotnpiinied,  it  may 
be,  hy  much  inu8ciilar  agitation  and  roHtlessnoj^B  (deliritim  tiTHH-nB},  hut 
oftoncr  of  a  low,  li»tlw«,  mutU'rin^'  kind  with  srimnolettco  (typhomama  of 
tinlrti).      In  Ibis  caav  thuro  is  a  U-ndi.-ney  to  stupor  or  coma. 
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^oiu'railv  IiJip])".'ii»  on  or  hImmii 
tlio  f<mrc<'«rilh  (lay,  anil  takes  ihu  fiirm  nf  »  dtvp  wml  prulorigi-J  slet-p,  » 
(liurpsi^  with  (le]j«Bits  of  iinit<«  in  tlio  urine,  a  ttifxloi-il*  dmrrliiKii.  iic 
uliglit  Uiujibi)i'i-tii»i  M-iL)i  «jiiickly  reviving  intt-lligt-iicu.  Pi-ofiuo  cUminy 
sweating  nl  thi?  time  of  cri-tia  ia  iiniveraally  and  jusUy  rcganled  &8  a  nioct 
iirif:tvciiiiilj|u  ai^ii.  lis  OLCTirri'ncc  w  iw»ociaUHl  with  vxtix-nie  ncnrota 
|)wstratiini ;  it  cunUitiou  whitb  t'Oiistituiws  the  Bocalled  "typboid"  or 
"ataxic"  sui*'. 

During  tliu  fL>ver  tlio  mucuue  motnbmiios  sro  generally  tho  scat  uf  m 
pnmvo  cauvrrli ;  mid  an  tlic  bniiichul  tiitet  is  tli»  iiituit  afTL-cu^il,  thi>  disease 
UB«d  to  ltd  cilUoc)  (atarrhal  ti/plius  in  In^Und,  while  Rokitaiisky  named  it 
ftroncfuhtijj'hits  ur  pnemmit'i/ilius. 

Ill  fttUl  L'aai's  no  ajKicilit;  lesion  i«  fuutid  boyoiid  a  widiMprcaii  con- 
gestion iuid  "di^oliuion  of  tht.'  hluoil,"  »;<.  wtW  as  a  >{mniiJiir  dogcncntiort 
and  rloiidy  Hwiilliiig  of  tho  IJBiiUuti  uf  tho  iHU'Vi'a,  muiii:lL«,  uml  gruat  viscerm. 
Nunc  of  thoac  lusiotis,  however,  is  of  constant  occturonco  or  peculiar 
typhus. 

Tho  Creok  tprm  ru^^  (smnkf,  misl,/(fij)  mis  praployi-d  l»y  Hippocrai 
to  df?fin<'  a  conftisod  stato  of  the  int<^lli'rt,  irith  a  t-ondcnt^y  to  stu 
{siuftor  iiUimilttt)  ;  and  in  this  sense  it  is  aptly  ;i]>('li**tl  Ut  typhiui  fcvc-r  witli 
it»  slow  ciiroIjraLicm  und  dnnvKV  stupor.  IkiiHi^iur  dc  Sauvaj^rt;  firat  (in 
1760)  called  ihis  fever  "  typhus,"  and  the  naiiift  w.-is  adopted  by  CliUon 
uf  Ediiiliurgh  in  I7Ud.  rruviouti  tu  tho  time  of  dti  Suuvage«  typbiu 
was  known  ;ui  "  I'ustilrnUal "  (ir  "Fuirid  KnVflr,"or  hy  siinic  naum  suggested 
l>y  tT5«  jiniplion,  or  (^xprcssivc  f,i  tho  locality  in  which  it  appeared,  u 
"Ciimp,"  "Jail,"  "Hoepilu],"  or  "Ship  Kt-vcr"  (.Murt-hiaon). 

£tio1og:y. — ^'lyphun  i»  niDEttly  a  diHiusfl  rf  tho  tt-mpcrntti  and  oold 
zone^,  Ji  i-etult  wliitli  h  in  some  tneaAiuio  due  to  the  mode  of  living 
julitptcd  !iy  |M«)])K'  ri'siili'ML  in  ecdd  cUniatc^ti.  They  conjrregnte  in  Uadly- 
V6ntilat<^t!  hrmsr^s  rather  than  livo  an  opni-air  life.  This  fever  has  fron 
time  to  time  prevaik'd  in  all  parts  of  T^urupe,  liut  it  has  had  its  ppctdiar 
hiihilJiU  in  tirt'at  11nl;iin  ij.iid  Ireland,  and  in  Kuivia.  In  Th<^  Tnilrd 
Slatt«  and  Rritisli  North  .\nu'n>a  it  has  piwailfd  opidrmirally  at  various 
times.  It  is  hiinlly  known  in  Auntnilia.  New  ^Mlund.  India,  Africa,  or 
in  tho  tmpicjil  and  suhtropical  parts  of  North  and  South  America.  TTie 
Iriah  ptce  h:x»  Jwien  especially  prone  to  the  di*ea«o,  probably  from  tbe 
habits  and  comparative  poverty  of  that  people.  "  The  hiBlory  of  typhoa,"* 
Flirscli  ohwrvcd.  "i.s  writl-cn  in  those  diU'k  pagps  of  t!io  M*nrMs  srtory 
which  tell  of  the  grii'vons  vi^itatioiiH  of  mankind  liy  war,  f.iniitie,  and 
misery  of  every  kind.'  lie  iwlded,  "The  idea  ihatovererowding  in  filthy 
and  unvcntilati-d  lYHims  affords  the  C8KL-iilia]  eoridition  for  the  development 
of  typhus-ftKi  and  for  the  spread  of  tho  distease  has  been  completely  bomo 
out  hy  the  experience  of  all  times."  Kpidemirs  of  typhus  arc  yearly 
iMJComiriJiit  more  and  mori?.  rare,  Tho  most  reci'ntly  recorded  onthrealt  is 
onu  which  occurred  in  Sheffidd  in  IfiiOO,  and  was  described  by  Dr. 
Theodore  Thomann,  Insper.tor  of  tlin  Local  Goveniment  Boanl  (Kn^jland). 

In  all  c^e.v.A,  practically,  typhu5  arises  from  tho  reception  into  the 
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of  a  specific  pwson — the  vim*  or  contagium  of  the  disease. 
Of  tbo  intiiunto  nntiira  of  this  jHiiHuii  w«  are  sti!!  i^ioraiit,  although 
Mology  points  to  some  micro-orgimiiUii  or  \Xs  products  :l)>  th«  rmtsu 
•mviu  of  the  (ii«e«se.  iUava  (1891)  anil  L«w-aMchew  (181*2)  are  among 
>tlu  tnuii  recent  writ^^rs  uii  lliu  [iiitrU*rioIog>-  uf  typhiiH.  Nothing  definite, 
hoirerer.  lias  as  yet  resulted  frum  llii-ir  i-eaeurehw  or  thoa«  of  othftr 
intwligalor*. 

Tho  tiuil-rru9  nwrhi  is  cast  off  in  tho  bpp*th,  from  the  slrin,  poRsilily 
ill  iho  cvftciutioiL'f  altia  ]t  is  lln-ii  cmivcywl  through  close  aiv,  ur  hy 
fcouto,  and,  intuUed  or  swallow^cJ,  lincUi  its  nay  into  tbti  bltx>d  of 
(nh  victims.  Acbiial  contact  ■whh  tbo  tsick  is  not  ivHaential  for  thfl 
UiRiiBiiwiuii  of  irphus ;  yd  the  strikiii;'  distaiici-'  of  typhus  U  lujt  great. 
C^iho  tho  cuntAgiu  of  BtiiatI-po.\  and  su^rbtirtji,  the  jioison  of  typhux 
tlumM  CFvea  oppti-air  HjtJtuo.-) ;  it  U  rL>».ilfly  tu^tilmtlM-d,  prntitilily  hy 
•Disdon.  on  c<>min^  into  coiit'ict  ivith  frvxh  itir.  It  is  cpiiukly  aljHikrlK-d 
byinicltts  <»f  clnUiiri^,  iH-dding,  fmniluru,  uml  l>ciinifi«)f  wood  ;  parliculurly 
by  lUrk^oiourftl  mthcr  than  hy  l!ght-eoIi>»n;d  w-ooUon  articles  of  drciw, 
Sxli  curiiirs  of  irdwlioii  sre  tochiiitally  t-nUtd  "foiuitvs"  (Lai,  fovifi, 
frmitu,  louch-wiHNl,  tindt^i).  Typhus  Id  ikhi  iniwiilaMc,  huL  I'Uiiiiciilly  in- 
lertMws  or  "catching."  Then;  is  no  cvidonco  that  it  is  commiinicjilile  to 
ibeloireraiiiniiils.  One  alUit-kgi-ticfJilly  cunffi-s  iuiniunity  from  a  swond. 
IV  disenon  is  most  infi<ctioiis  or  "  i^Jilvhitig  "  dui'ing  tht*  {H*riod  uf  con- 
vitteenct.  It^  poison  is  vory  volatilo  and  Hght*r  than  atmosphoric 
•ir,  There  is  strong  prosumptiv'tf  evidence  that  dry  ht-at  (PC  C  ^  2048" 
P.)  is  a  ptjwerful  diainfectant  agent  in  tho  pri;VL'ntivo  irmlmcnt. 

The  doctrine  of  the  d*  noro  or  spfjntaiit'ous  gcncmtion  of  typhus  in 
iI|||k»k)  to  all  analogy,  so  far  nn  thti  Hjtcvitiu  ft-vci-H  uru  L-onccrntuI ; 
iaiwil  it  is  ItfM'.t  with  grcat<T  difiicitltifa  than  ihoso  which  it  is  tksignrd 
toetiiUin.  The  theorj*  is  uiini>c««aa.ry  if  wo  HMnuinu  the  microluc  on'gin 
tJtkiiferer,  and  rempmlMir  how  gri:;il  is  the  vitality  of  tho  "resting 
ipures"  of  jmthoigpnctic  micni-organisnis.  It  must,  however, !«  admitt^^d 
tiuLnov  and  again  a  caw  of  typhuit  occurs  in  winch  it  is  imji'is^ililt;  to 
tncetbo  infection.  A  striking  exaniphr  of  Kurli  u  cuso  is  niporlud  in  tho 
MtfM  Mr-i'u-ttl  GiizrtU  for  .Anj^lwt  IS'J'j,  hy  Surg.;Oo-I.l.-ColoriL-l  It.  II. 
Qiiill.  A.)I.S.,  Mhow,  India:  the  }^1ticut  was  a  guimi-r  in  the  Koytd 
Attill«rT,  with  five  ywirs'  Indian  snrvico,  and  three  months'  resiilcuco 
iaUie  stalion  (Di>oIali)  where  hia  illnosii  occurred. 

Tfco  ha£iav'l*»rjf  of  typhius  fever  is  still  inii>erEect.  Iteseart'lies  on 
tbiadijeet  have  brcn  in  pntgresa  sinm  I86fi,  when  K.  HiilUer,  of  Jena, 
•nonnoed  his  discovery  of  a  typhu-s  fuipgiis  (Hhiwjxnus).  In  1883 
Matt  deserilteil  iictively  molili*  dunil>-l>cll  coeci  in  the  lihiod  fif  tyjiluis. 
In  l»91  Hla\ti  of  .Prague  funnd  in  the  hli-wKl  in  twenty  out  of  thirty- 
tbrre  (fttal  cases  of  t^'phiis  a  peculiar,  well-defined  liacterium,  to  which  he 
pn  the  namo  of  StTf}4it}i(ii'Uhis,  and  whieli  he  regarils  as  thi>  cause  of 
lb«  fever.  T>pwa.<tchew,  in  |J*02,  desciihed  orfjiinismi  which  hu  hm3  found 
ioifcehlood  of  tbo  spleen  or  finger  of  typhiis  jtaLients.  and  wliich  he  re- 
gutled  as  a  cause  of  the  disease.      In  fnvsh  blood  thesu  organisms  appear 
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as  small.  riJiiml,  hijjlily-n^frurtile,  au'livcily  moving  budica,  lyinj-  U-twii'iiM 
the  coiTJUScles.  Jwmctinwt*  the  orgaiiiani  in  oral  in  thapc  ami  flamollMc,  W 
or  il  muy  ii[>|icar  as  ii  thrcutl  alighUy  t-rilarp<il  ut  mm  uniL  These  uc  1 
proliaWy  rliHorpnt  forms  i»f  the  stinio  microbe,  lamlly,  DubiefT  um)  I 
Bnihl  (180.1)  found  in  the  bluoU  and  B])k'C*n  a  (UplocofCiw,  csUnI  l»j  I 
ihem  Dijth'ivrats  e/aiUkemalicaK  ^| 

An  in'lividiiul  is  rumit^rt'd  mori?  siHceptiblo  to  the  influence  ol  ib^H 
primary  osrilnig  CJiiixf   of   typhiis — tluit  i»,   of   the   ciuenttitl   or  sprdf)l^| 
[>r>i»o]],  viniK  itT  i'i)iiU.>;iiiTii  of  thu  dijH^iuo,  whatever  ir^  iiuturu  may  \» — ^M 
by  ccrtditi  ac'L-)di<nta)  circiiFiistAiiccft,  themselves  insufficient  to  ^■iicnt^H 
tht!  fuvur,  U>  ivhich  thw  Ivrm  "{>rcdispueiiig  causes"  isapplitHl.     Thechii^H 
pr»dit[KUiiri^  eiiurii-.!)  nf  typhtix  lue,  in  the  uitlcr  <if  thfir  atliolo^icsl  im^H 
[lortari.c.T',  <U'8tilntii>ti  and  dcfoctive  nutrition,  ov^icrowdin-j,  \tat\  vcntilii-    ■ 
tion.      Ill  udditiMii   tu   \.\w*v,  the  pri-vak-nco  of  typhuK  is  mure  or  lea 
favoni-od   by    tho   winli-r  Kt^^jiaun,  inti-miM-'nincc,  rcciMit    roftidonce  in  an 
infcctotl  locality,  ijrevmiis  inno«8t>«,  Imdily  fatigu«  and  pwiii,  lu«x  uf  »|i>ef^  _ 
muntal  niiximy,  and  duprustiin^  emotion  such  as  eornivt-.  U-nv,  diKa|i|KtiDufl 
mont  and  wnny.      In  the  pnMcnce  of  a  gmujj  of  ihese  fuct<)r8  n  small  and 
hitherto   iriort  du»o  of  the  fovci'-iiDiiMiii   iiihv   kiudlu  a  oorioiis  attack  >•( 
tyiilnis  in  ttucli  a  way  uu  to  diij^ost  tluit  Lltu  fevei*  has  arisuii  ejtuntttiifMMistj' 
iir  lU  narji. 

Clinical  Description. — In  typhiw  ft-vor  ihmv  acunis  to  bo  no  Eixtd 
iliimLion  fur  lliti  ffiioU  nj  iur.uhiiviH  or  tho  lalvnt  litji^a  In  a  largft 
inimbcr  of  casiis  it  is  alioiit  twelve  dayti ;  it  rarely,  if  ever,  exceed'  thrc*i 
tt'Deks.  In  many  itistuncea  (onv-thinl  or  more)  it  is  less  than  twcKc  duyy 
anil  iMTCtasionally  tlitTii  in  nuirct'ty  any  latmil  pc!n«>d,  ihu  symjitoms  cnm- 
menciii^  almust  at  the  iriitLiuit  of  (^xpusHru  la  thu  pi>i»on.  Frvt|Ucnlly 
the  ]xi.ti«nt9  ani  conf^dous  of  iIks  moment  at  whioli  thv  fiiver-[H)tKun  enlcii 
tho  system.  One  or  two  days  of  slight  indisposition,  BhowTt  hy  laviturtc^ 
vcrtigD,  slight  heatlacho  and  lotw  of  apjwtite,  may  precede  the  actual  onacC 
of  typhTin,  which  k  hiiddiui.  Thii  i»ir]iL-flt  sympt^tms  an-  rvfendjle  to  lli« 
nervous  system  ;  ihry  are  chilliness  or  slight  rigors,  languor,  frontal 
headache,  pains  in  tho  Iwclc  antl  liniliB,  usjjecially  thy  th(gh».  Giddion*. 
noises  in  the  ctrs  {tin.niiiv^  uuriinn),  and  tliHtnrbml  sU-cp  or  sleeplcssntM 
are  commonly  prt^soiit.  If  slnep  occur  it  ia  liaunteil  by  dreamfl^  and  the 
patient  I'amhlr's  in  his  eloep,  A  ^nm  of  complete  exhaustion  quickly 
overwhelms  the  sufferer,  so  that  by  the  thin!  day  he  is  fain  U)  take  to  hia 
bwl.  Ill  this,  tho  iliiijf  itj  ititifxi'iii,  other  8yitii)tonift  arc  loss  of  appetit<', 
coJi.stipation,  sonictimcH  nausea  but  without  vomiting,  coatinl  t<'iig;ue,  <|uiek 
pulsr,  Hnshrd  and  dnslty  face  The  cxitrcfisinn  at  firBt  betokens  weariness, 
but  soon  beconit>s  dull,  heavy,  and  listless.  Aftenvards  the  «cpect  becomn 
vaeant  and  iicvvildered,  sometimes  wild  ami  defiant.  ^  The  face  is  flushed, 
with  n  dusky,  ravtby  or  leaden  hiii>,      Siieh  is  the  facirs  Itfi^itsa. 

The  il'tgr  tif  nt-jTOH,*  (jfitcmrnl — also  called  the  erHjitiit  ^anf — 
follows.  It  commonly  extends  fniin  the  apfMVtrance  of  the  niah  on  the 
fourlh  or  fifth  djiy  until  thti  cnmmf^nreinent  of  somnolence  or  stuprw.  Its 
IcJiding  features  are  restlessness,  wakefulttcss  and  deliriuiQ.      Duiiug  thii 
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iMNuW'hti  gives  plaro  to  raving,  antj  tlio  tongtw  grows  drj  and 
whilo  collections  of  sonlcs  gather  on  the  lips,  tcotii  and  gtims. 
Thi^)  djtifliut  uf  ])r«»li(trniteil  epilheJiiim  *vlijch  lin-s  fJosqiiamatcd  rjuicltlv, 
^(RLi^nii'nU  of  f«ioiI,  tlrifd  miK-iw,  saliva  anrl  blnod,  with  various  miiTif- 
■  tT^  111  soil.  Tho  resulting  mixture  hcwines  b!;iclt  from  dt'sictution,  am) 
Bkualiaavy,  oHVmsive  «mril.  Tht^  prr^frirc  of  ul)iin<iiirit  di?)ioHitj;  of  sonlos 
Hit  90  far  a  [uYMf  of  11  sovi^rt^  attAclt  ami  of  ftcnnnsly  impniivd  vitJtl  fK^wertt. 
H  Tb«  nusb,  or  cxantlicm.  of  t^'phiui  in  \\»  cJirlicr  ntage  often  closely 
n  twemliles  iluit  of  ni«as|ps  ;  h^nro  the  trrnis  '•  morliilliform,"  *•  nit)ooloi(l," 
uiii*'nii»ksly''aro  oft4^napplior!  toil.  !l,  consisU  nf  s])ot«  or maculje of  very 
inxfgiiUr  silo  and  outJinf,  lunl  of  a  <iirty  pink  or  tti'rid  colour.  ThpBO 
&{ipi'ur  first  ni*ar  iho  ai'inpitji  and  011  \\w.  wrists,  thrn  on  ihn  Hidim  of  the 
J^onMd,  oft^rranU  nn  tlin  t-host,  Imck,  shouldtrrs,  tlii^ha  and  amis. 
'Ihcy  are  rarely  seen  on  Iho  face  imd  ni-ck.  At  first,  and  particularly 
mmUft  auea,  thr«A  mitculie  ani  ftli;;litly  elevated  and  drlrUn  on  prt'SAuro, 
Kkc  lb«  volvety  papules  of  mciflK-s.  Thi'V  have,  howpvpr.  no  defined 
Baripn.  Ixit  mrrpe  insunaihly  into  the  colour  of  thit  siu-n>iindinj;  dkin. 
BcncUti  tlio  cnticl*^  anotlipr  crop  of  maotilm  oftrn  appcnrs,  causing  a 
fhifaciuristic  marUling  or  niotllinjj  of  tli»!  skin,  heiicw  the  exprccsion 
"ubcuttcidar  mottling."  Thy  mi[}erRrial  B]Mits  and  thn  ilrrpi-r  mottling 
Uig«h<T  omstilute  an  cniptioii.  to  whit-h  Sir  William  .It-ntic.  first  gave  tho 
tuunif  of  tho  "  mulberry  rash  "  of  ty|>huB. 

TttwiinlM  the  dam  of  ihr.  firii  vrrk  licailafhe  rommnnly  gives  plnofl 
to  delirium  or  raving,  which  may  last  up  to  ih*-  titnn  of  tmia.  Tho 
deUriuin  is  souietimi>s  acutfl  and  noi»y  tike  tiuinia  [ihlirium  fewx);  some- 
ttan  more  liko  that  of  exccwive  alr'ih'iti.nm,  being  iU'(;om|ianipd  by 
HMulor  Agitation,  trembling  and  talkativenns8  [ildinttm  traarns);  and 
noetimos  of  n  low  miiltcnng  kintl  (the  (iipJitminnln  nf  fJahm).  Thn 
atrvMu  excitement  is  most,  marlicd  |j->wanU  evening  and  at  night.  Prna- 
imtiijfi  tukt\A  it«  place  in  the  moiTiing. 

AlKiut  tho  i4''tiih  diiy  the.  rt'nje  of  nntmifi  pnislralinn  succeeds   that 

rf  aermiu  rxeitrraent.     It  is  also  ralb-rl  tho  "putrid,"  " malig^nant,"  or 

"typhoid"'  ("aUxic")  stage,  or  tho  "later  emptivc  etago."     This  is  a 

OMst  rritical  period  in  typhna,  and  whon  ita  ominous  symptoinn  are  well 

Durkod    tfau  patient's    life    haiigi*    tivndiling    in    the    balance.      Kxtremfl 

acrvotts  prOKtralion  (ataxia),  muscular  and  eanliac  weakness  (aflynamia), 

defectivn  tvrclKation,  low  muttering  delirium,  stupor  and  unronwoUKnesB 

dvciiening    into  coma,    are    the    plu'mimena    which    slrnw    tluinselves    in 

"ntAXDstdynamic  typhus,"  as  this  gnive  form  of  the  fever  is  callc«I.     Tho 

patKnt  lii^  on  hia  Itark  nnil   sink.t  down   in   the  bed  (prostrate  donml 

deca1>itus),  he  moans  »nd  mumlilcs  to  hiniscif  incoherently,  li  indifferent 

U3  all  tlial  goes  on  around  him,  looki*  stupid  and  niioin.'^ciiius,  with  injected 

ferret- like  eyes,  oontmote<l  pupils  (the  "pinhnle  pnpil'  of  CIraves),  tetith 

ooate^t    with    wrdes,    and    dry,   brown -crufi-tcd.    ijhrivelled    tongue — the 

••  pamrt-tongue "    of    typhus.       Deafneas    15    also   a    conimnn    nyin|)Loin. 

Turioua  involunliiry  movemcnt4  t;kke  ])lace,  such  as  tremorB,  twntchings  of 

tho  muscles  {subsuiiui  tendinujii),  spasmodic  twitchingi  uf  the  face,  perhaps 


'Af  OF  MEDICtNE 


rhorcio  cunvuUioriB,  ut-  inoi-o  iistiiilly  pirking  nt  or  fiiinhling  with  ihn  bed- 
clol.bo3 —tho  ao-cuUiicI  *' lloccitnito  "  or  "  ciLrpbulogj'."  Obetiiintc  hiconq^fa 
{nngalUA)  often  accompanies  these  movements,  and  is  a  very  grave  cipi. 
Not  uncffiiuuunly.iiisu,  iuvoliuiLnry  cvaciuitions  taki*  [ilacv  from  purcsis  of  the 
Apliiiicti-rs  of  the  rectum  anil  UWIder.  The  (>u!so  is  rapid  (1 IL^- 1(3), 
siiiiill  ami  goft ;  the  rc«pi fnttons  ai-e  sIhiIIow,  fivijiiont  (ii'-4S),  Llcrwing 
■\\i<\  ii'jisy — tho  "cerobnil  breathing"  of  Sir  Potuinic  C'orri^an. 

tSiniiilt.-tnermsly  with  tho  onset  of  these  uiifavoitrable  symptoms  the 
^^ruptioii  changes  in  character,  becoming  djirker  in  colour  «ml  i|«ilc 
indelible  on  pressure.  The  sjiots  are  no  lunger  clerattMl,  and  iu  the 
centres  of  many  of  ihcm  dark  purple  or  lilni»h  points  appear, — the  irae 
pticrh'uf,  which  Murcbison  detines  as  consisting  of  an  iiifiltnition  of  disaolvei) 
hiematin  into  the  li^iie  of  tho  cutis.  Tht<  ]ieculiai*ily  of  tv'phus,  so  far  as 
the  rish  U  eoncerriod.  is  that  the  eruption,  in  its  curlier  stage,  is  a  inio 
exaiithem  due  to  hypcneinin,  or,  it  iriay  l>e,  coiige«tion  of  tho  eutaneoiii 
capilUrics,  the  ontvomo  of  "ataxic  nngio-ncurosis"  (Uiiiia,  19),  irhereu 
in  it*  l.-iter  stages  an  escape  of  bbxid-pignient  into  the  aiti*  fmro  lh« 
broken-iip  red  blood  coiTiiucles  is  substituted  for  this  hypcnemui  or 
congestion,  Tho  mactUoi  are,  in  a  word,  converted  into  jietccbire.  l*nn«, 
however,  niniuCiLiii*  (20)  ihut  ihe  ddctrine  iif  "libmij  di^solutioti  "  in 
infecLivu  dii^'usea  is  uhsulete  ;  uihI  with  lUclw  he  ccmiect-s  the  ciitoneoui 
h Hemorrhages  of  these  dise^ises  nith  blocldng  of  the  voesols  of  thu  f<kin  \/f 
bacteria.  The  infective  fomis  of  purpura  are,  ai-cording  to  him,  moat 
■imply  explaincti  in  this  way  ;  and  he  thinks  that  the  theory  of  Ineterial 
coagulation  thrombi  will  prolMbly  in  future  play  tvn  importAnt  role. 
Applying  this  view  to  lyphiw,  th«  ijetecbiic  would  l>e  the  nwilt  of  a 
iliapcdeitis  dL>|)eiidirLg  in  it^  turn  on  clotting  of  plasma  and  oonsocuuve 
stagnation  round  Itut'terial  cmlxvlt. 

The  earlier  and  more  matkL-d  the  "  typhoid  state  '*  just  duwrilivd.  tbc 
moro  severe  tho  case.  The  older  writci-s  spoke  of  it  as  the  *'  pitrid  "  or 
'*  malignant  state."  It  i*,  bnwpvur,  by  no  mean!*  ptsniliar  to  typhus,  for 
it  may  supervene  in  Eumll-itox  or  acarLitiiia,  luid  indued  in  any  idiupathic 
fever,  blood  poisunirig,  or  local  inHantnuition. 

In  such  a  dire  atniit  ihc  iKttieiit  may  lie  for  mJiriy  hours,  or  sevenj 
dayR,  until  the  fiLU|H)r  {hdikiis  into  prufuiuid  and  faud  coma,  thu  "coma- 
vigil"  of  Kir  Williitm  Jcnncr.  In  this  most  deadly  iraiico  tho  lufTerer 
lici  ivilh  his  (.'Vf^  wide  opt'ii,  with  a  vacant  gaze  and  widely-dilated  pupils 
inscnsiMu  to  Ii,zht.  Iiiii  lips  jiartcd,  lii»  face  ]Hillid  and  devoid  of  all 
cxpi-esdon,  the  pnUc  rapid  und  iVetile  or  impcrcoptible,  the  brenthini; 
hardly  to  bo  detected,  the  «kiii  cold  and  chimmy  ur  Uitheil  in  sweat 
Although  awako  the  patient  is  inHoiisitilc,  and  surely  die«.  In  other  cawi. 
sudden  ctigi'>rgcmcnt  of  the  huig».  with  asphyxid,  supon'onos,  or  iho  heart 
fails,  with  colduess  and  lividity  of  iturfaco,  and  pnifuiw  sweating ;  dealli 
ensues  from  syncop*^  and  comu  eombinod.  Or  again  *omt'  filial  complic-i 
tion  may  seize  and  carry  olf  itB  victim — ^  widespread  bronchiid  uPusioK, 
it  may  lie;  ur  the  )io-cal]ed  hypuetatic  congestion  of  the  lungs,  it 
laryngitis,  or  inflammation,  or  dcgoDoration  of  tho  kidneys,  with  unrmi<. 
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nanlnons,  or  ^iigreno  in  ilf  varii-rl  forms  of  bed-sore,  spiomaricoun 
puj^rane  from  artctul  thmmlMiitiH,  iinrl  \\^\\\\■\  nr  CAnrnim  orU  ('^uigronoil4 
lUtiitUtu). 

Happily.  Fuch  u  not  lUwaya  di-  rvbh  frmiiunitly  the  end  of  an  attnck 
rf  ir|)[iu^  UsiLtlly,  on  or  alioitt  tiii!  foiircoenth  fifty  tlii?iv  is  a  imn-e  or 
len  fOiMen  aikI  rupiil  impnweinutit  in  the  |>atiunl's  con<litiuii,  and  ibv 
\ia^  •■•/  lifjeirt.'^efnrf  or  ctufis  cimiuvi.  Al  lUf.  limo  luknit^l  lIk*  [lationt 
Ulb  into  A  quirt  iind  ppolorij^t-*!  sltfcp,  fn)ni  whU-K  hi>  (iwuk^r-a  nt  first,  it 
mij  bv,  Iwwitdcrvd  and  cotifiUL'd.  Suon,  huwuvcr,  he  ix-i'ogniseo  those 
vrnnil  him,  and  (nr  Uhi  liruL  timu  ix  citiiKciimti  of  \x'k  pnifoiind  woaknoAflL 
TVpuli«  Iwiitft  liia«  quickly  and  the  t^mpcramre  UlU,  the  Umy^t^.  lipcrmipji 
owistand  citian  at  the  vd^us,  tbv  skin  in  nioisl  or  thv  buwcU  aru  ruluxud, 
or  ttifl  urine  dcpo^ii-s  liUmttw  (iimt*^)  in  alKituliiTH'ii  and  iH  v<i|iioiu4ly 
HOVtod.  Ill  it^^y  atnitr  disc-dK&s  i*  trisis.so  miirki'd  iut  in  lyplms,  and  in 
iaonniplicntrd  t-.m-.-*  tho  Hn:il  d('fi;rviW(*tuM\  !ih  ntnmlnd  liy  llu-  ihiTnioTiioter, 
i^loulopt  Wuiidcrlich'fl  oxpreAMve  phrujM',  usiuilly  "precipitous." 

Oncf!  iho  tvmperstiire  fallK,  rettturttiun  to  iK'nlth,  or  the  siiigf  of  am- 
wiaeaiet^  jgfXA  on  apaco.  Ttiu  tun^i>  cli-ans  iiiiil  '\»  rnoi^^t,  tho  appptilo 
■kyheoMna  mvonons  (l>ou]iniiu).  MwinwhiU;  the  IkmUIv  pftwcrs  improve 
•Uj  W  <iiy,  so  that  in  \\\rvv  or  four  vvcrks  hualtli  imd  strt'iifith  nmy  lie 
liilir  rrfttoiTcl.     Typhitfi  but  uiivly  lny«  tlu-  fouiidatlDti  of  any  pcniuinunl 

Tlie  xneaa  duration  of  500  uncomplicated  cases  ending  in  recovflry 
wat, ftocitnliii^  to  Murehi^oti,  13''!'^)  diiyH.  That  r>f  lllD  faUtl  (ViHi>a  viivb 
14*  (Uya.  When  life  wm  prolungi^i  Iicy.-iid  twenty  litiys  the  f;*l**l 
rmit,  in  tho  same  nnthor's  ex(H!ricncv,  u*m»  due  to  soma  complication. 
I)r.T,.I.  Marlapin  inv<>»=tigaU!d  581  uiicdinrilitJilnd  wim^s  whieli  i-i!co%en'il 
m  ibp  Diuideo  Koyal  Infirmary,  am)  found  tlieir  miMn  dnmtion  to  be 
13'39  days — a  value   nrhicb    is    practteiiUy    idunticul   with  Miirchiaon's 

Although  the  duration  of  typhus  i*  thus  about  fourteen  days.  Ibis 
few  Buy  run  »  mttvh  shorter  eoiirtie.  Mali^'iuint  i-ilni'h  m.iy  lerniiniita 
fattl^  on  tho  aoooiid  or  thinl  day,  or  even  in  a  few  hours.  To  aueh 
am  Uw  namo  of  blasting  typhus  or  typhus  siderans  \v.\^  been  ^vf>n. 
Hw  terrible  form  of  liie  diacaae  ia  apt  to  pi*eYuil  in  times  of  war  and 
Attttution. 

to  ordinary  Uidos,  however,  casoa  of  short  duration— particularly 
nu^  children —aro  not  iineninmon  ^nA  are  nHimlly  mild.  Snniit  of 
ibcM  patieiitt  nhow  but  little  ni!«h.  but  Mnrchinon  ^v&a  dcUuls  of  cahci* 
*iUi  eruption  which  terminated  on  the  tenth  or  even  us  early  as  th^ 
aglitb  (biy. 

Belapsas  are  extremely  rare  in  typhus.     Not  a  single  case  of  true 
fiipso  iras  over  socn  by  Sir  Willinm  Jenner,  A.  P.  Stewart,  or  Mnrcliisim. 
Out  of  18,268  ca»e«  of  typhu*  re.[»orWid  at  iho  T*niidon  Fevi^r  Uospita! 
donog   twenty-three    years,   only  one    (.example  of    a    true    relapse   was 
'    (by   the    lat*    Sir   George    IJuehaiiaii) ;     in    severiil    inst;incn8. 
-,  a  goiiuiiM  has  b«on  preceded  by  an  abortive  attack.      Buchanan's 


ease  ""vas  tliAt  of  a  narsc  in  tlio  hnspitAl,  aged  42,  who  pat»p<l  thruugfa  a 
Iwo-weeks'  lyphus.  Afu'r  a  n-eek's  iriUirvjU  a  rel:ip8«  look  pl»c«,  wilh 
u  recUTTciico  of  ihu  msh,  liu^tuig  upwards  of  a  fortnight.  A  very  similiar 
case  wjts  i-ecoiTlt*d  Ijy  W.  H)Ml«iii  Lif  Bii5*ilau  in  1H69.  In  tMs  iitstaruv! 
jut  iiiCt.>rvitl  uf  twuritv-fivc  tluys  ucourrcd  Lvtwceti  tliu  two  iittacks. 

Ttnijifrittun. — Nr»  clirnVal  Htntcription  of  t>'phiia  woitlil  Iw  camplptit 
witlioiit  «ti  aciMiint  of  tlu-  Vioh.iviour  of  tlm  lempcmttiro  in  the  cHwaw. 

A  sudden  rise  of  the  tbermomotor  takes  pl^ico  at  the  outftct.  cidminatini; 
in  a  fiistigium  or  acme  of  103^  to  105"  K,  at  some  time  lietwecn  ihi- 
evening  of  the  fourt-K  day  and  the  seventh  flay  or  later  Exc«pt  in 
sevei'c  cases,  this  is  followed  by  u  more  or  Icfs  pronounced  reniissjon  u( 
fever  or  f>setnto-a-isi.i  early  in  the  second  week,  generally  between  tb« 
Rovetitfa  and  tenth  days.  In  mild  au<es  thi)«  fitU  of  temjieratiire  at  tbo 
beginning  of  the  second  week  may  prove  complete  and  finul,  a  true  cruii 
citlHng  the  fever  short  {"  Typhus  Icvissimus,"  or  '*  Mild  t5*phiH  ").  On  llw 
other  band,  in  grave  cajtes  a  gradually  rising  tenipei-alnrc  at  ibis  very  period 
may  culminate  in  n  faUl  hyperpyrex'ia  ( ^V■4Z''  C.)  {lt5-8''-lO&-4°'F.) 

In  many  instancws  the  p)*endf«-cn*i»  at  the  beginning  of  the  second 
week  ia  succeeded  by  n  second  fustigium  on  or  Bftcr  the  eleventh  day. 
In  favourable  Cii^es  this  does  not  attain  the  height  of  the  initial  fa8tiginm 
in  ihe  first  week,  Tliis  second  rise  of  teniixralni-e  may  Itc  absent,  the 
thtirmometf.'!'  giiiditally  falling  through  the  second  week  until  the  Eour- 
tccTith  (lay,  when  it  mpidly  sinks  to  or  below  noi-inaL 

lit  a  majority   of  aues  defervescence  is  sudden.     Tt  niay   be  prr- 
eerled  by  a  final  evening  exacerbation  on  the  twelfth  or  thirtoenth  day,^ 
a  "crilical  perturbation,"  aa  Wunderlich  called  it.     The  descent  of  th* 
tcTTiperatine    ix    then    rapid,   even    precijiilouti,   falling    y°    to  5'  F.  or 
more  in    a  single  night,   aftemards  it   lises    some  "2"  in  the   evening, 
and  finally  rnii-hes  the  normal  point  for  the  first  time  next  morning.  ■ 
Such    is   the  crihis  of  typhiw.     In  its  suddennee*  and  completcnccs  it  " 
closely  resemlitca  the  nlinipt  defervescence  in  both    mea.'^Ies   and  acui^ 
]>nenninnia   (pin-riiiiniiif   fevfi),    except   that  it  occui-s   at   the-  end  of  the  M 
second  iniitead  of  the  first  week  of  ibe  fever,  us  in  the  latter  diseosos.  V 

Severe  cjwea,  with  cerebral  symptoms  (ataxic  typhus),  show  a  con 
tinUoualy  high  ningc  of  the  thermometer  without  any  rrmis«ion  aliont 
the  sevonih  day — indeed,  the  thenuoraeter  continues  to  rise  through  lh« 
second  we«"'k.  This  is  especially  so  when  some  complication  is  thrcuen- 
ing,  a  state  uf  things  which  may  p«j»t|xi]ie  dcferve^cenco  indefinitely,  of 
usher  in  a  falid  exeessivo  fever  or  hyiM-rpyrexia. 

On  the  other  hand,  in  adynamic  cases,  with  heart  failure  and  pul- 
mofuiry  olmtniction,  the  range  of  temiwmture  luiiy  be  m'xloRitv — not 
exceeding  103'— or  irregular  with  "8piking"reading8  ;  or  the  fever  may 
be  ccinlinuous  without  morning  remissions ;  or  a  fall  of  tem[>eniture  may 
be  observed  with  a  rise  of  pulac-rutc  without  any  improvemcut  in  the 
genond  sympttims, 

Kiital  ca&t's  ai-e  URitally  accompanied  by  high  ix-adings  of  the  thermo- 
meter frum    the  ouidet,  yet  even   in   iheae  cases  it  \m  not  so  much  tbe 
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ntCBsity  as  the  coiiliniumco  uf  the  fovor  ivliich  (it'temiiiios  the  m<irtal 
rmlL  Jiwt  licioro  dratli  and  ui  llui  dr'athnigoriv  a  Hnjireme  rise  of  tho 
ihLTiRoni'>t«r  is  a  ronsCanl  and  ominous  phcnoniunon. 

A/fiiriJt  fppkiis  him  (K'ciwiiiiiiilly  hmm  iii«Mjrv«d.  (.'omlieville  (1)  re- 
pcirtnl  tt  auo  hi  which  thr  torajKiramrc  roeo  lo  104"  V.  on  tho  third 
<Ur.  tbvn  fc-U.  and  im  the  miming  of  thu  sixth  (Uy  Rwhed  91^0°  in  the 
nvtqttL  The  fntii'iiL  dwl  iii>xt  day  with  a  tctrifii^raliini  of  07'8°.  A 
MtfiOft  patient  hnd  a  t<Mni»rmtnr(^  r>f  alioiit  lii04"  only  nt  ihp  liftjpiinini; 
(li  bis  illacas.  The  cun'*-  then  sank  lo  hotweon  Dfi'S''  iind  DN'C",  rcmainiMl 
n  unlit  the  ninth  cUy,  wh<>n  a  du^conl  lo  9 1  '&"  took  plncit.  Then  again  i\ 
n« to  96-8' ;  dmlh  with  a  reading  of  9rr9'. 

A  piHiM>nouii  vJour  hanf^s  uUmt  tho  purson  and  cspi-cially  the  skiti 
AD'J  limith  of  thr  typhus  jaiifrit  iiftor  the  fimt  wopk.  h  is  highly 
infMLioiis.  With  Miirthisim  we  may  spealc  ol  it  a>i  r  mncll  .•nii  tjfurrh, 
ibnch  (r<>Hianl  aptly  <h>H(-nhiid  it  ji8  "piiti^'til,  anmioniand,  and  ofTi-n- 
mt  It  iQost  rvst-rnhhai  that  of  the  «ir  in  a.  low,  <liimp  and  cvercruwdrd 
it-irmitory  after  some  hours  of  clomire.  'Hiis  typhus  «>dour  is  Ktnmgcsl 
in  hmvy,  fhioip  weathrr,  and  whom  vrntilation  i^  dcncEciiL  Smhmilna, 
or  iWMt  vc-jiicleA,  li>ffll  i^niptions  of  hnrjios  pui-piiinc  Bpots  Hnd  viHccs 
■raMridentnl  manifoRtationK  (epiph<>nonien:i)  on  tlm  sUiii  in  tyi>hii«.  In 
wDTaluacenct)  doM|iianiaTit>n  takr>»  placo  in  (\\w  bmnny  8t:alf6  (furfnr- 
■WUi).  and  thu  hair  UHlially  falls  off,  althiju^h  not  to  so  ^rcnt  an  c!\tont 
H  in  tniall-pt>!c.  Interference  with  the  nutritiuu  of  the-  skin  ami  it« 
•ppoidogrs  is  tihown  hy  the  fret|uent  occitrruiiru  nf  ii  vrliitc  tiand  and 
»  fnrrriw  at  the  lumik  of  thu  nails,  four  to  nix  wivks  whox  the  roin- 
nidWTni'nt  of  the  fovcr.  Thes«  markings  gi-adiudly  ;uivaticu  tu  the  tip 
of  tbc  mtit.4. 

Paily    exitminution  of  the  pulse,  heart,  and  lunjis  shoiitd  never  be 

«Bii'lt<Hi  ill  typhus.     'ITio  circulatinn  eaiwicially  itt  niuth  diwUirlieil.     The 

f^K  la  at  first  full,  hut  ttait  and  comprrnaililc,  and  nutdcrati'ly  ijuickcned 

|108-|:;O  h(»t«  a  minute);  or  it  may  ho  abtiorniaily  sluw,  down  to  ^8, 

<(l  anil   even    3o  heatR — often  a  sifin  of  <liilii!ity.     When  (In*  patient 

SI*  up  hit  pulAe  lurromrj*  ijuickfr  and    h-.s3  full ;    in  tho  w't'ond  w<*ek 

rfien    dicr<»toiw   or    uiwlulalory.      *l*hi«    is    an    ijidicalioii    of    very    low 

VMml  ))|o<¥)  prefUHire  ;  and  a  practical  hearing  of  the  oli»ervation  in  that 

l6«  typhuM  patient  should  never  be  allowcil  to  aniime  a  sitting,  much 

Iw  a  sundin^.  posture. 

The  condition  of  the.  htnri  is  profoimdly  altered  in  this  fever. 
Weakening  of  the  heart  ^encralty  hegin-i  a1ii>ut  xhn'  f'lUrth  or  fifth  day, 
tad  fnsses  ofT  after  the  tenth  day  in  cases  M'liieh  are  al'out  to  do  well. 
ThA  muiwnilar  tiftsne  nf  the  organ  is  softened  and  fnahle.  All  modem 
fBthologifltJi  agree  in  aUributing  this  change  to  cloudy  swelling  and 
MtibiX  h\XXy  dc^neralion.  Those  who  mainlaiu  that  the  clumge  is 
txiry,  speak  of  the  di»eA!tc  as  an  "ncuto  iiarenrhymatons  royo- 
or  "an  iufeclive  myocarditis,"  Those  who  re;;an.l  the 
condition  as  merely  degenerative  give  to  it  tho  niiniea  of  "acute 
parencbyoiatotu  degeneration,"  "albuminous    degeneration,"  or  "febrile 
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w>El«ning  of  Iho  ho»rt."     In  it  the  heart  is  Boraetimes  porcopLilily  diluted ; 
the  myocardium  ia  of  a  dirty  gniyiith  ivxl  or  grayish  yullow  ailoiir,  with 

necnstonal  «xlruv»sattuii9  ;  its  conijiatence  is  soft ;  itH  miljstniice  is  Ux. 
Qabljy  and  fimlihs.  ThroiiilM  may  bo  foiiml  in  Ihii  vvntrii-ltfs.  Micro- 
8oopii.*aIly  iho  iniiseiiliir  fihivs  arc  swullcn,  thoir  Rtmtion  is  more  or  Imh 
lost  and  rejilacfd  Iny  granules  (allmtniiiaus)  iiml  ftitly  mnU-cideB ;  occmmon- 
ally  tht'y  un«li-'r^i>  wiisy  (htgt>tu>mliim  (Zimkor).  Aluiig  with  tliww' 
evidences  of  do^cnomtion  there  arc  found  corUkin  Hjipoaraiico*  which 
itiiggc^t  rcgeiioratiori — a  coaditioii  which  certainly  u  c«tabliahod  id  ■ 
favoiiruUlo  cjwra  of  typhiia.  ■ 

This  nciitti  parLTicIiymatoiia  change  may  bo  the  rewilt  of  iho  specific 
action  of  Itit^  fovor  poisun,  uf  the  act'ompanying  pyrexi^i,  or  (if  both,  on  the 
proto|iljism  (^IiiL-!iL'Il  Hmct;).  Ah  rMjjinlH  the  aympUiioM,  canlijic  failuro  is 
tho  chief  otoIouc*  uf  this  ninibitl  ounclition  of  the  mvocardium.  Wo  an 
indebiud  to  Ih-.  Stukes  fur  a  full  clinivitl  auL-uunt  of  tliii»  fulirilu  weaheft- 
iiig  of  the  himrt.  Accnnling  to  him  the  first  olijectirc  symptom  i«  « 
dimiiiii*liL*(!  c;*rrliac  impiiW,  i.'ven  whi-n  tho  patient  licit  partly  on  the  left 
Dide,  in  whit^h  pnsiiion  Oin  a|H^x  of  tin;  licnrl  coiiu^a  into  (.-ontuct  \riih  thv 
chert  Willi  Thtf  impulse,  in  the  next  dogrcc,  fails  jiitojruibcr,  while  thv 
tirsl.  nouml  Uecomwt  fainter  w  Itisa  loud.  Ocuasionaily  a  l*-inporaiy 
IwUows  murmur  u('(-onipaiii<-«  ihb^  Hoiiiid.  Thuso  signi^  are  moel  apjinruat  ■ 
towtird;)  tho  kft,  htfcaiwo  the  K-ft  vinitricln  is  most  aftW-'tcd  In  tho  third  ■ 
Htagu  of  the  Ictiinii  thu  first  sound  dis;ip{>eani,  the  heart  h^tng  hoard  to 
fM!dLL  with  otily  orU',  und  thiit  thii  Hocond  sound,  which  may  Im)  uctunlly 
ancentil:ite(l  from  iruMvusL-d  pressuiiB  in  thv  ]m!nionarv  arteiy,  or  Mp]i«u- 
ucconlualcd  by  vontniist.  In  ii  yt-t  more  advaiietd  Btago  of  cardiac 
wt-nkriiiaa  Imth  siniiid^  arc  itf|Ually  rtimiiiish'i'd  in  londni'tu;  and  Itccotne 
equidi^tnnt,  while  tho  heart  beat^  with  great  rapidity  (tachycardiR). 
Tliti  ptilsM-nit^t  in  now  from  140  U>  1(10  iH'ata  pisr  minute.  To  this 
Btftto  tho  t«iTn  "fecial  hrutrt"  htm  been  Applied,  brcauwi  in  its  wenkneni 
anti  from  its  (|iLickm^s8  at  the  expense  of  the  long  jkiuso  it  reseraMtw  Ihr 
hivtrt-biuit  of  the  fo'UiH  in  iitiiro.  Thi^  condition  indiuiu-a  great  debility. 
The  hist  stifjfi  of  nil  is  KtU^Tico  of  the  heart,  a  irign  nf  impending  dissolu- 
tion, a  condition  which,  as  Stokes  obsenw,  i»  almost  always  fatal. 

Ill  making  n  physical  examinatifm  of  the  heart  alhiwancc  must  hn 
mride  for  tho  muffling  of  the  soumU  iiridi-r  the  intlut^nce  of  %  rerr 
rauBwdiir  or  a  vorj'  flat  thost  wall,  or  in  Vhu  presence  of  loud  bronchial 
rllen  and  rhuncki. 

Should  the  jHitient  recover,  the  physical  fiignii  alter  in  the  inver»e 
order.  Coincideiitly  with  the  rctum  nf  the  first  sound  the  pulse  shouW 
fall  in  rate,  otherwtHfl  tho  prognosis  is  had.  After  the  fpvor  the  pub(! 
often  falls  much  below  tho  normal  rate— even  as  low  as  thirty  Iwats  in 
the  minute.      It  then  slowly  recovers  itself. 

tn  typhus,  wherti  there  is  no  pulmonary  complication  of  account,  and 
where  the  nervous  symptoms  are  not  pronounced,  the  normal  ratio  of  the 
respiration  to  the  pulse — 1  to  4 — is  nuiintainod.  Thus  n  pulse  of  120 
beats  per  minute  would  mean  thirty  respirations.     In  grave  cases,  how- 
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fTW,  eBTlAlii  nhnormal  mofiti  of  refpimUon  may  arise  from  cei-ebral  di«- 
tnrtBDOH,  imlfjH'iMlcrilly  ni  any  [lulmuiuiry  diseAso.  In  kucIi  cases  tlie 
bnnthiii);  is  hurried,  aixhing,  irrogiiUr,  8p*wmnrlir  or  jprkiiii;.  Thoro 
tit  lo'ai*  de  rtTfnrn;  nhiit  the  (luminiis  call  L'ljlhitn-jcr.  This  irrogu- 
Urity  rrf  brnitliin^.  imiejwiHifnt  of  any  |)nct()ml  nITcclion,  Graves  called 
•"crrrKnd  i-r>3pimtion."  In  other  casc&  the  breathing  is  irregular,  hlow- 
tiif;  ur  hi»ing,  while  the  mouth  ih  kept  oh>aed,  the  rhi^ek;  jiuH'  out,  and 
tlii>  iiwtrila  tliLito  with  each  oxpiiution;  this  i^  the  "  iirrvDiui  or  cert>> 
bnl  n«pirAUor» "'  of  Wr  Dominic  forrigan,  A  ihinl  varioty  is  tho  rising 
mdUHing  hreatbing,  to  which  tho  imme  of  "Cheynw-Stukes'  respinition" 
be  berji  given.  I'hia  |>fli-uliar  form  of  <lyti|in(i>u  OAiiiaist^  in  »  sttrieei  of 
impnitiona  increasing  in  rupidity  urn)  di'i)th  Ut  o.  niaximiini,  and  then 
Jtdining  in  force  anj  length  until  a  atalu  of  .-ipjutrL'nt  :(pi»>-a  is  eirUib- 
IsbciL  When  this  bns  IiuK-il  for  some  momeiit^ — (K.-CiiMioii]illy  ko  long 
u  to  tuggvst  that  death  has  actually  occurred — a  low  iii<[)ir;4tinn,  fol- 
bvnl  by  others  moro  am)  niuro  iJcciderl,  markit  thci  cuniiueiiet.'riu'iit  of  a 
uv  tscentttng  and  descending  Aorici<i  of  inspiratinniL 

Uypostatio  congestion  very  oft«n  takes  plnco  in  the  most  dependent 
puUof  the  lung».  Ita  caim'H  ai-e — -imimireil  innervation  (|Hin'»is  of  thi^ 
pntnmogastrM  norve*),  impaired  nutrition  of  tho  hloixlvc.-»>i:ls,  and 
liwwnwl  heart  poww.  The  otcurrent-o  of  this  Ben'oits  com ]ili cation  i» 
fsnureil  hy  tho  greatly  imiHiiri^d  Tiiovcment  of  tlin  chest  walla  and 
tka  dor*at  dccuhitUH,  in  which  tho  patient  lies  on  the  hroad  of  his  back. 
Fljrsieil  examination  of  the  chest  day  hy  day  atfoiUa  timeliest  warning 
of  the  fttmllhy  approach  of  tliia  perilous  ennrlition,  an>d  shouM  nctver 
•m  neglected  in  typhu;*.  There  may  tie  neither  cough  nor  expectomtion, 
W  tbi'  rapid  lahouiTfl  breathing  with  cyanoais  due  to  defective  at-ratitm 
of  tju-  Uood  should  drAw  the  attention  of  thn  physician  to  the  patient's 
dtq^  from  seixiua  wdcuia  of  the  lungs.  'I'be  physical  eignii  may  be 
tku  of  a  widespread  bronchial  catarrh, 

The  breath  of  A  typhm  psitifjit  is  ofTonjiivc,  heavy  and  pungent, 
(Am  kmrnuiiiacoL  Its  emell  has  been  likcne<I  to  that  of  yea«t.  The 
■Mate  quantity  of  carbonic  dioxide  in  thi>  lungs  is  increased,  hut  the 
I»nportion  of  this  gas  in  the  expired  air  is  cunsidcfiihly  below  the 
nsnnal  amount  This  anomalous  reault,  arri\ed  at  hy  Dr.  A.  Malcolm 
nf  Belfast  in  18+3,  i«  explained  by  Vierordt's  oLserviition  that,  even  in 
iatllh.  the  proportion  of  (^:trlHiiiie  aiid  in  the  expired  air  diminishes  as 
Am-spirBlioim  fMjcomc  <|uii;kor. 

Bronchial  catarrh  may  usher  in,  aceompinv,  or  succeed  an  attack  of 
ln)hu5.  It  is  a  dangerous  complication,  jxirticuiarly  in  wintL-r — fii-st, 
(•ecatue  it  is  nlraost  certain  to  he  associated  with  mofQ  or  lefts  hypo- 
(tatjc  cnnsulidation  in  the  lungs;  secondly,  becauRo  the  brni]ehi:d  secre- 
tiao  ia  likely  to  accumulate  in  the  tubes  and  asphyxiate  the  t>^Licnt  in 
eoiunquonco  of  his  inahility  to  cough,  cuuplefl  with  the  impaired  nutrition 
tnd  paralysis  of  the  muscular  fibres  of  the  bronchi,  Pneumonia  is  a 
tin  oompUcation  or  se(|uel  of  typhua.  It  may  he  iiii4tinguiBhed  from 
Ikjrpoetatic  congestion  {with  v;hicb,  however,  it  ic  eometimcs  associated) 
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hy  tho  fact  that  the  dulncas  is  uniktomi,  nnd  hy  tb«  presence  of  tubular  _ 
hreiithiitg  oiifl  nisty  sputa.     PxilmuiiiLry  giuigronc  U  a  rare  l>ut  fatjil  Kvia\-  fl 
pliciitioii,  which  is  a]]t  to  occur  in  very  doAtituto  patii>nt8.      It  may  he  of  " 
embolic  origin,  secondnry  to  rxtciisivc  fjcfJ-sorc*  ovit  the  )<>.i(-nim,  a«  in 
cases  ubserved  by  Murchisun.     rieiirisy.  with  jjiii-ulent  oHfusioii,  is  n  rare 
and  Tnuy  bo  a  Intent  complication.     Tubercidijsis  of  the  lung  alao  is  an 
infi-ncjiii^nt  aoqucl  of  typhujt,  although  it  ia  by  no  meai»«  uiicunimon  aftrt-  ■ 
finteric  fevur.  ' 

In  thiii  connection  mentinn  should  bo  mndc  of  laryngitis  us  n  ran 
hut  (binmirous  complictLtioii  uf  lyphtis.  In  Gennany  its  oct-urrfncc  Iwl 
Itokitiinsliy  to  give  lo  this  variety  the  nniuu  of  Ltiryngo-typhiiK.  It 
may  bo  croujial  in  clinracter,  or  show  itacH  as  acute  oNlcma  of  ihf 
gtotliii.  Whi'ii  the  ixllnmiiiation  iiivolvo-s  the  caitilagi'j*  it  is  caJUtI 
"  pcrichoinlnLiH  laryngen  typhoea." 

As  rcgaitla  ihf.  uiiittiiy  si/slfm,  the  rpml  secretion  is  much  diwin- 
Ubed  at  first,  ivhcn  it  is  acid,  dark -coloured  from  ty|>hoii8  diseolmioii  o( 
tho  lilu(wl,  and  of  high  density  (lll21!036).  t'rca  is  increased  in 
<]imiitity  at  tho  outset,  but  nfteru-anli*  falls  below  normal,  on  account  of 
low  diot  and  iniperfoct  uliminatioii.  vVlbumiuuria  is  often  presenl^  but 
^his  doas  not  uucu&saKly  imply  renal  <lisciisc ;  for  in  exciwiiivo  blood- 
changes  ftueh  as  occur  in  bail  typhus,  tho  bluod  Keruni  tnay  find  iu  vray 
into  tho  urine.  Uric  acid  is  ustially  increased,  mid  Imth  Frerirhs  and 
Murcliison  have  detected  leucin  <C,|II,jN*0,)  and  tyrosin  <Cj,n,,XOj), 
two  proihicti*  of  the  disitilegrjilion  of  albumin  it  fibrin,  in  the  urine  of 
typhus.  C'hSoridea  gradually  les-sen  in  amount  from  the  first.  Towanla 
the  close  of  the  fever  there  may  bo  dinreRis— a  recognised  nujdc  t>{ 
crisis,  with  a  copious  precipitation  of  urates.  Clt^nend  couvutsioiu  are 
most  dangerous  in  typhus,  Thoy  occur  in  about  ono  per  cent  of  ihc 
cast's,  aiirt  with  rare  c-xccptions  arc  of  Ufa>mic  origin.  In  mo«*t  of  tbiwA 
casus  there  is  albuminuria,  with  scanty  or  suppressed  accretion.  Kidney 
diaeaso  is  oft«*n  present,  or  there  may  be  n  history  of  intemperance. 
Ura>miv  coiivuUiori^i  do  not  usually  appear  iK'fore  the  middle  or  cntl  of 
tho  SL'cotid  wuck.  Mnrchison  took  notes  of  sixty-nine  cases  of  convTil* 
sions  in  typhus.  Of  those,  sixty-one  were  fatal,  and  only  eight  recovered. 
Occasionally  simple  reU^ntion  of  luiiio  deU-rmines  an  attack  of  cpileploid 
coiivulsious^  in  which  case  judicious  treatment  may  affonl  immwiiaia 
relief.  The  ralhoter  should  be  passeil,  as  recommended  by  Dr.  Stokes, 
after  a  few  whiffs  of  chloroform  have  been  cautiously  giveu,  if  this 
b(!  nccuaaary. 

Convulsions  are  pomroonly  preceded  by  drowsiness  or  delirium. 
Allusion  l);ui  mow.  than  once  been  made  in  this  ailiclc  to  tho  important 
pirt  pinved  by  /Ar  nrriwts  fi/sl«tn  in  tho  symptomatobigy  of  typhus. 
Fronted  headiith«  U  an  early  and  conRtitnt  symptom.  It  is  a  dull,  aching, 
heavy  ])nin— ran'ly  acute,  ikrting,  Htahbing,  thmbbing  or  bursting.  It 
LI  the  miiat  cbamcterifrtic  nervous  symptom  during  the  first  week,  when, 
however,  vertigo  and  rhcumntoid  pains  in  the  back  and  limb«  may  also 
be  troul)lefium.u.     Mental  confusion  or  actual  dvlihum  takes  tho  place  of 


hoKlaclic  tovrawis  tli«  oloeo  uf  th«  first  week ;  hence  tvphiis  has  often 
heen  ciiUetl  "  brain  (ever,"  The  miiiH  ttccittm-H  Iihiritt-J  and  dull,  niL-iiioi'v 
ta^Miw,  ami  cerehruiion  in  slow  niiil  defective  ;  in  tliU  nuilt-  tht'  torm 
"  typlitis "  l)eci>mes  Biiignlb.rly  appiiiprKUe.  The  cU'liniim  Viirii-'S  in 
chanu'trr,  as  hiis  hi-cn  n]rctifly  statwl.  Of  ttio  thri'c  lyifs — t vph< iniania, 
ricUnnni  trptnvns,  dfliriiim  fprox — thu  first  is  the  most  emumoit.  tlm  Ijist 
ia  th«  least  c<jioim>ii.  '"'ITio  nirnuil  aUUi  of  the  di-'liiitms  typhus 
(MLtient,"  wrote  MurcJitsfiii,  "  is  pcculmr,  and  well  woithy  the  stutiy  of 
tho  rut-'tJiphysicion.  As  u  ruin  the  memory  h  fir»t  iiiid  must  iilTLTtHtt ; 
)U<l;:TtiiTiit  ami  power  of  coiiiiivterl  rpascinm^  oftrii  remrtiii  nflcr  tho 
nn-mory  h.is  i-nliu-Iy  gone.  Tho  mind  may  lil-wjur  under  tlir  Btraiigeet 
dclii&ion^  and  ort4:n  it  apjicars  t-o  n^volvo  obstitntt^'Iy  around  some  fixed 
idoL  'I'bc  {intieritd  ravu  jilKiut  ohjet-ta  which  have  greatly  enproRsed 
their  attention,  either  immo<lijitrly  preceding  the  attack,  or  years  bifme, 
ukI  which  ari}  dow  jumbled  with  pc-rsomt,  scenes,  and  eventa  mth  whieh 
tfccy  havr  hn/I  no  connrrtion." 

Wakijf Illness  is  a  cntnmnn  Bymptom  in  early  typhus.  It  is  «pt  to  bo 
iolluwe*!  by  extrrme  ncrviiiiH  ajjitation  and  piTRtnition,  or  by  somnolence, 
doufMUiing  into  complct*;  coma  and  t^'rminating  in  deiktli. 

I'ttrioHs  mn»aiUn  jwni/v-w  aw  ob»erve<l  in  the  ctiuise  of  the  ft-ver. 
Piralyaia  r»f  ihu  nwk  of  the  filailder,  nimin^  on  nliuut  tho  tenih  or 
tlevfnth  Jay,  Icada  to  involuntary  dribbling  of  urine ;  paralysi*  of  th« 
ipfaincU'r  ani  ttj  incontinence  of  fa-ci^s.  The  coiits  of  the  bhuhler  may 
kao  tiioir  jmwer  fmm  nver-jiifitmsiori,  ranging  ri't^ntion  of  urine,  and 
ihCOotiDimcu  and  r<-t*'ntion  may  evi-n  ourxist.  Mcteunum  is  due  to 
pKTMis — tlutt  is,  [jurtiid  |Kt,m!y.'ii^ — of  the  walls  of  the  intc^tifies.  Tim 
flriiieularea  palpebrarum  may  inse  their  pifwcr,  so  that  the  patient  cannot 
don  tu»  eyelids,  and  keratitis  and  even  uloughing  of  th*^  cornea  uru 
wdoocd  from  ex|Ki»ure.  Aphonia,  inability  to  protnido  tho  tongue  and 
(lyaphagia  are  othirr  examples  of  lyphoiw  pamly-'eH — the  last-named 
l«inj;  the  worat  of  all,  and  nsuidly  the  foi'eniniu'r  of  de;ith. 

Mtiiunilar  agitittinn  indicates  great  prowtralion  and  if<  cif  grave  im|>ort. 
It  i»  {►bserved  in  patients  who  art)  old  and  infirtii,  or  iiilenipenite,  or 
brain- workcrt).  Its  forms  are :  trcmulousiieK^  of  the  li:indi«,  tongue,  or 
whole  iMjtIy  ;  rapid  osrillatorj*  movements  of  the  eyehidla  (nyst-'igmua) ; 
choreiform  moy«nient«  of  the  extremities  ;  choreic  comuUions  ;  twltehing 
of  the  tendons  of  the  wriisc  (xulwultu.-t  terulirnmO  nnd  of  the  facial 
musfK'ji ;  picking  at  or  fumbling  with  the  bed  -  clothes  (tloc^^iuLtlo  or 
Cirj»boIr.gy) ;  and  ob*tinate  biceoiigli  (KingultUM). 

.Muscular  rigidity  is  much  rurer  tliiin  miwculur  agitation,  although 
equally  iinfuvoumMc ;  the  fingers  may  be  clenched,  or  the  forearms 
fl«xp"l.  There  may  lie  tonic  «])a8ra8  of  aerlJiin  muhcles.  or  even  tj-isiuus 
nr  strubismns.  Well  marked  opiKthotonos,  with  the  head  bent  iKick  and 
th*-  limtM  rigid,  wiw  once  obsei-ved  by  Murchison  and  onci^  by  Peny — 
both  coaee  proved  fatal.  Of  genvnil  convuUiona  I  have  already  spoken. 
The  or/nix  ft/  spfcvil  sense  sufler  in  proportion  to  the  snverity  of  tho 
fovor.      Tlio    suffused    cyujuiictivii?    and    cujitnt<:ted     pupils — "pinholu 
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pupils"  of  (Jnivt's — cunslitnte  "the  ftri-el  ey«*"  of  typluis.  In  0<>tia 
tlio  pupils  tiilatu  mid  bivoiuo  inBcnsiblo  to  liglit,  with  splinting.  In- 
equality of  lh«  pujjiU  liHs  fniqiifrilly  Wcii  oliscrvoil  Iij*  C'«_vlcy,  wlw 
reganla  tin:  [jIiuiKimftKJii  as  wiibuut  prognostic:  sigidltoiiiiut;.  rbotupliolri* 
is  scimt'timcs  noticed.  Tinnittia  auriiiiu  and  iioi^ieit  in  tbc  bead  are  often 
pnwonl  at  llm  Iiogtiiniiig  and  close  of  tho  fovor.  IViifiH-ss  i»  commonly 
ubsurvcd ;  if  bilutcml,  it  is  probably  pnrt  of  the  general  anii.-sthL'eiii  of 
tho  fever,  or  it  may  Ito  duo  to  typhous  enftetiing  nf  tho  intrinsic  muscles 
of  Una  car  (St'iki^a),  or  otitis  iriay  cj»u»e  it.  Iiituleraiice  «f  8«iu»d  is  « 
(li»tiiic-tly  biiil  itign.  Tho  senses  of  smell  <iiid  taste  »rc  often  blunted 
or  obliu.^rftt<.■<l.     Epistaxis,  or  noec-bleeding,  is  very  rare  tii  tj'phiis. 

Thu  Kt!i]»ibility  of  the  skin  i^  UKUitlly  lessened  (hyjiifstheiiia),  impaired 
(purffiaiheaia),  or  entirely  lost  (anDesthcsin) ;  byperiesthc«ia  is  occasionally 
observed.  .Sf>  fur  no  iiistjinces  hnvo  lieon  rot-onlejl  in  which  l>*phii9  luu 
btiun  fuLluwed  by  that  linear  atrophy  of  iho  skin,  ivith  or  withoiil  liyper- 
uuthcsia  of  udjaeeiit  parts,  which  U  a  mro  nequel  of  ciileric  fever,  and 
wbivh  b*-*  iMjeii  de-neribixl  by  Sir  Dyce  Diirkwoi'tb  And  Dr.  H.  Wdk»  of 
I.-,>ndon,  Ui-.  Shepherd  of  Montreal,  Dr.  J.  R.  Bnulsbaiv  of  Liverpool,  and 
scvcml  eoMtinontjd  observera. 

Tho  chief  <li'k'nniiiiiig  causes  of  tlie  complications  which  modify 
tho  courso  of  typhus  mora  or  loss  uiifavournbly  are — (i.)  Tho  wrakflnwl 
static  of  the  heart ;  (ii.)  the  impure  stale  of  the  blood  ;  (iii.)  conKtitnlionAl 
peculiai'ili<ri«  :iiirt  fmuily  idiosynci-asies ;  and  (iv.)  tho  8i.>-raUcil  "cpidemii- 
Gonstitucion  "  ut  n.  given  time  or  place — that  is,  the  special  charaetera  of 
tho  prevailing  epideinie. 

Tlio  cuiuplicit lions  which  afftjct  the  respiratory  organs  are — (i.)  Laryn- 
piii^  infreipient  but  ditngeroiui,  croupd  in  ehanictcr,  or  i^bowing  itself  u 
ocuti)  a'di-nia  of  tho  gbitu's,  and  giving  to  this  fever  the  riamo  of  Uryngo- 
typhiw  (liokitaiisky) ;  (ii.)  Jlfoncltiiis,  a  verycomiiKJii  uiid  daiigeroua  com- 
plicatiini  or  Bi'iiuel;  henco  tho  numos  '•fatan'hal  typhus"  (Irish  wTit<!r6>, 
*' Urouchotypbm  "  and  "  Pneiimotyphiu  "  (Rokitansky) ;  (iii.)  Byposlaiie 
€Ojtfff£ti"ii  of  tbo  lungs,  already  described;  (iv.)  True  pneumtmia,  a  rare 
complication,  or  ratlicr  sequel  of  typhus,  generally  unilatend  and  ocoom- 
paniwl  by  rusty  »puU  find  luliutnr  brejithing  ;  (v.)  Gnti'jrfne  of  ifu;  /w»y,  a 
mro  and  filial  eomplieiilioii,  apt  to  oeeui'  in  the  most  desiituto  ]ntiL>nlti, 
and  likely  to  be  of  embolic  origin,  seeondary  to  extensive  bcd-8ore«  over 
tht)  suci-ura  (.\]uix'hi»(jii) ;  (vi.)  J^ifurhi/,  rare  and  hitenl,  but  with  pumlcot 
efl\iiiiim  frmn  the  outset;  (vii.)  TaiKntilosif  of  the  lungs,  a  rare  seqtial; 
and  (viii.)  Ifa-tii'''/it'/iiis,  exceptional,  and  restdting  cither  from  tuUercular 
deposits,  pulmMn:iiy  :t|M>|)Iexy,  or  fmm  acute  hieinatolysis  (Miirchison). 

As  tu  the  blood  and  circulatory  organs,  typhus,  like  email-pox,  may 
so  devitaliso  and  di.>fibrinate  the  Mo<m1  u.<t  to  establish — (i.)  an  amif 
ham/fpfiUu!^  tho  paiieiits  becoming  "  blwdej-M  "  fmm  "typhous  dlsfiolulion 
of  the  Wood,  or  from  liactcria]  throml>osis  as  already  cx^^ined" 
Hence  the  formation  of  purpura  sjwts  and  vJbiccs,  and  the  occur- 
rence  of  e])ifitaxi£,  ha-nioplygis,  h»'maU-uicfiit>,  niel»>nu,  mennrrhngia, 
hamntnria,  and  other  htcTnorrhagcs.     (ii.)  I'ljtfnua,  with  purulent  depo«U 
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a  tb«  joints,  is  u  rare  and  fatal  L'om]ilimti{>ii  nt  tho  time  of  crisis 
or  Uter.  It  U  signalisocl  Uy  ropouted  rigurv,  utietflUlp  epiltitig  tcmpcim- 
tan  mngOA,  extreme  proatmtion,  licarl  fuiluro,  jauiHlicu  imd  profiuui 
Mmting.  (iii  )  t'tmouf  Ihr^mfHifi.*,  an  oeco-sionid  hoijuoI,  cmi-'ring  plilcg- 
■UM  alba  dolctiA,  or  "wliite  lejj."  Tfiis  comlitioii  iiuiy  also  ifwiiit  fnun 
ohmiltinn  of  ihi*  tympti  (-Ii»iiik-1»  or  iiit1uuiiii:itii.fii  vi  the  Hultciitrmcous 
tnfkr  Itasuo  (diffiuu*  cclliiIitU).  (tv.)  Jrtf-ruii  Ihrctni/Ofis  <iinl  fmlmimn  im- 
ocmiional  liut  aeriuiu  comi^ications  or  sequels.  Thvy  cuiise  lucal 
^n^t»e,  caiienim  oris,  nasijous  nmrnsiii,  almci-sa  or  ^iiij^rtrio  of  the 
lisigft.  anil  tpltttiic  mfjirctiuiis.  I.4i£tly,  in  the  lioarl  itself  (v.)  an  acute 
f*nUv  liinrtifpatum  of  the  m^ismlar  fisgiu  ofleji  tiikvs  pWc,  coiiBtililtfnj; 
1  djui^^mitii  Iraicm,  r»pi-c'iiUly  in  advaruing  lifo ;  biu  poricanJilU  and 
tndiM^rditU  srn  extremely  mrc. 

IVofountl  llioujjb  the  influencu  uf  the  |Kiisoii  of  typluis  is  upon  the 
trirrau  Ry^tctn,  V'-t  tAngihlo  ptttholo^cal  chun^t-^  nnd  complications 
03nMt«d  with  that  Bystoni  an*  infrequent.  Thu  t'i'n-l>Md  kv iii ptonis  of 
tUi  fovnr  arc  lUiiuJIvt  p»rha|is  uhnif-ct  invui-i;(l>Iy,  itiihipi^iuli'iit  of  inlEiininia' 
lion  pf  thn  hniin  or  JLi  mfmlmmtw,  Ncivwrtholofis,  wfnitirjit.s,  althnngh 
rm,  is  niH  with  in  typhu*.  uf  which  disfane  iiUo  ItixfTarii  J'uiuihj  and 
mama  an)  iu(nv|uenl  a[ic|  vary  aitd  scipit-ts.  Hup|}ily  recovery  ^irucnilly 
Ulom  at  liUt,  iisiiatly  in  two  or  thrr^  months.  Pimilv^is  m  &  rare 
HqnoL  It  commotdy  nsRumos  tho  funn  uf  ht>niiplcgiji.  Itut  niuy  occur 
u  pmplcgin  or  ha  pHiicml  [BindyfttJii  (H.  Kcnnc<Iy).  i''ri}thfrid  vniriiiA 
nuy  lio  ihr  Hvrioiia  cnUB*>  in  f^omc  inf^Liincuit  uf  the  nuiscijUr  piiluK, 
vlicli  somiitiiiieH  <x'ciiiii(>it  much  di^itrcsK  in  corivulcticcncc,  luid  p^^tl'uct 
woTM-v-  The  ]ihysinlo^ical  ilcep  ivflex  called  llm  "  krnsc-jcrk "  or 
"jntclUr  rnllox  "  J*  sometimes  cx^iggci'atcd ;  und  the  pathological  deep 
rt.flci  known  as  "anklo-cionuH"  is  Romnlimns  found  m  tho  stage  of 
eonratyaccnce. 

Lesions  of  the  di<;estive  tract  aio  nut  common  in  tyjihus.  Ery- 
Pfrltu  Iff  Ihe  jjiuifynx  may  cjihsb  <iysp!iapa  or  o-dcnui  of  the  glottis,  and 
K  duliuiger  life.  IfirmatfnfM  and  inl'-stinat  fKrirtnirhti^f  are  rare  hut 
btal  complicdtions  :  they  result  in  tht.^  gntver  coses  of  typhits  from  tho 
iBpieficd  8ta.t«  of  tho  hloofl.  IHarviurti  and  dgsnairrij  nro  occH.sinnally 
BiH  trith — (liv  latter  complin  it  inn  in  cam|M  atul  niegcH.  J<tu,iiiu-r  ik  in- 
'witM-nt,  but  fatal :  of  fifiHu-n  instiinctw  ol)sorvcd  I>y  Miirchison,  the 
JUsdico  was  <lne  to  cnnsptnitivp  ciiii;;rj*tinn  of  iht?  liver  in  thrci*  casea,  to 
jHtnxlitoilmal  catarrh  in  one  c^ue,  and  to  hudii)  iilmoniijJ  ittali^  of  the 
WiioiJ  in  tho  rvmaininp  eleven  cases,  of  which  nine  provc<l  fatal,  i'eriionitu 
■  almost  unknown  as  a  complii;atinn  of  tyfthn.-i :  in  two  caaea  acen  by 
UunhbiMiu  tho  causes  were,  respite  li^'ely,  tho  buiiiting  of  a  softened 
onbollc  infarct  in  the  spleen  mid  tuhcrcidosis  of  the  pdiUnifuni. 

In  connection  with  tho  nriruiry  organ*  nrfthrili*  ii»  a  dftngrrons  com- 
plicalion.  often  imlucing  fatal  uriemic  con  vols  ions.  Cv^hlf  may  remilt 
ifciring  oouvulcsccnc«i  from  rcn?nt[on  of  urine  and  ovcr-diKteiisidii.  Kilhcr 
«f  theso  alTections  may  bo  acenmpaniftd  by  bicinuturia,  which  may 
also  arise  from  acute  hfcnuitolv^ia. 
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prossurp,  ojirly  tai-jjlcct,  and  wiint  of   skilled  nursm^,     iipimtaaeoiu  jjtrt- 
iffcnf,   iiidopL"ri(lt:iiUy   uf  prunsure,  is   pruliaMy  Itrmi^lit  alwul  hy  art«rial 
thromlxjiuti;  it  uRui'ls   tim  tous  oiid   fuet,  ihu   ikim;,  jK-iiis,  M'nitum  nn 
/cmalo   pudenda.      It  occurs  in   lirully-fcd  jiatiprit*,  and  us  nahorod 
by  severe  sliontin^   puitis,   numbiiMv,  co1dm-«s  »iid   lividity.      GangrtJ 
.ilom/itilis  (nDtiiu.  w  vuiicruiii  oris]  is  u  dcetructivu  and  fatal  variety 
^aMi^'uno,  whii-h  atWcks  the  cht-i-k.  mouih,  tongue,  and  face  of  dcliatl 
badiy-ft'd  t-liildruii   Unvai-ds  Llie  cKw«  of  the   f«voc.      "  Ih'ijntni  riimgrtnt 
\\XUv:\iA    vroinids  and    abmdi>ii    or    iilciiratcd   siiffacra  in  jurraon*    irndi 
tho  infliicnei:  uf  typhus.     It  is  idunlical  with  or  closely  allied  to  acud 
stuughing  phagwi.'-'iw.      Jnjl<intiiuilvrif  firAHwjt  ov  buhors  »r«  not  iiifroqiMoi 
at  or  after  oriwis,  cwptwially  in  X\w  parucid  ami  Bubraaxillary  regiona.     *!■ 
Murdiimm  this  fact  sii'i^esiod  the  kinship  of  typhus  and  orieiitJiI  plago* 
or  biil>orii('  fuvcr.      Ho  vrc-iit  bo  far  as  to  gay  tliat  "  lyphui^  is  jirubably  Lbv 
plaj^ic  of  (?  ill)  inwlcm  tiincii."     Thest'  Imbtmic  Bwellin^  miiy  t«nninkti 
in    puniltTit    iriliitnitiun    and    abact-»i,   or    reccdo   witboiit    suppurati 
In  tho  fomirT  ciuiu  oepL'dally  they  aru  a  formidablu  cctmplicntion. 

lAilly,  typhus  frver  may  bo  compliaitod  by  tlie  cooxistcncp  or  cl 
aeqiieiicu  of  such  other  MpLx-ilic  ditieasi'«  as  small-pox.  acarUtiua,  diphtheri 
«r\'3ipi'il;i3  (uid  entoriK  fever. 

The  folloiviiifi,  amting  many  other  varieties  of  this  fever,  have 
described: — (i.)  Jntbnimatury  typhus,  t:b;irm:tcriao<l  by  much  febrile  re- 
action in  tho  youu^  and  robunt,  and  in  [HLtirnta  uf  llii.'  upper  flam) ;  (iL) 
Nervoiu  or  ataxic  typhus  ("brain  fever''),  in  which  noiToua  Bytoptoma 
pre.dominati!  and  the  rash  is  copious,  dark,  and  put<M.diiul ;  (iii.)  Adytiamii 
typhn^<,  aec-nni[iaiiied  by  great  uiiiwubr  anfl  eanliiw  pi-o^tration,  inviilun'' 
taiy  evHcuationa.  aTid  »  t^Khmcy  to  cnllapae  ;  (iv.)  Alaxo-adyjiamic  typhus 
* — congf!3tivi!  typhuH— by  fcir  the  mouL  eunLumii  variety;  (v.)  Ty|>hiw 
siderauA,  or  "bla-ilinj;  typhtw,"  very  acut«  and  roost  fittal ;  (vi.)  Typhoi 
Icvissimus, or  "mild  Lypluis";  (vU.)  Abortive  typhus  ici  tho  " tv/'/iwuJiim 4 
ptlile  dosr."  nf  .Pac<jui>l,  in  which  syiupttiuis  oouur  in  ]icr»oiui  exposed  M 
infection  without  dcrvidnping  into  aotua]  typhus;  (viii.)  Catarrhal  typhiuC 
uu  Irish  appellation  for  the  di8(.<Htii.',  bucuusv  it  is  so  often  rumplicaled 
vrith  bronrhinl  ciitarrh.  For  this  n-awon  nisi)  Kokitaiuiky  duvt«iH] 
iiatues  "  broriebo-typhiw"  and  "  pucnmotyplius,'* 

Diagnosis. — Tho  raiih  ia  pathognomouic.  Before  it  apiwani  «re 
gronnds  fi>r  a  difren!ticial  diii^noflis  in  il  histnry  of  isxpnsvni)  t«  the  infe^ 
lion  of  tj|>hu'i,  and  of  such  symptnmH  after  ex]>osure  aa  rhtninintoid  pains, 
hcadiwrhe,  ami  varly  jtruMmtion.  It  may  lie  nenitsury  to  difttinjEUudi 
typhnx  from  th<?  fullowin^  dismisea  or  dise.oscd  otmditions,  or  tkf  rrrsd.- — 

1.  Spirilhtni  fi'vcr  (relapsing  fevor). — In  fonning  an  opinion  regard 
should  be  paid  to  the  naturis  ipf  other  casua  of  fever  occurring  in  tho  Bamc 
house  or  family.  In  fipirillum  fever  there  is  no  rash,  vhilo  epistAXJa, 
jaundice,  voniitinj;.  and  caniiae  murmur  atv  common  phenomena.  Thfl 
febrile  attack  l^rminatus  by  a  eritiual  dufervu&cunut:  after  livu  or  scvva 
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(Uyi  Thi«  u  fuUownl  \\y  n  rcmisaion  Lintin^  seven  or  eight  days,  and 
t>*  a  rvkpw  on  or  a)K>ut  tho  fourCcetich  duy.  lastiiijf  some  tliruu  dux's. 
Thii  fever  prci-aiU  pjiidL-miwUly.  for  iho  must  piirt  during  sfAKons  (-f 
cunly  ami  btntne.      Tht;  Bpirillum  xt,  to  In'  frMtiid  by  Jip])riipn'at<>  nifanc. 

2,  Unittrir  or  typtmiil  Irvor,  in  watrast  lo  lyjilius,  ln-fiiiiw  itibtiliously, 
ii<tfum  »ecrtm|>aiii«l  l>y  dinrrlubit,  lasts  at  lofwt  umi  days  lon^'r  (tivcnty- 
Imr «iiii]vinxl  witli  fourlvon  days),  ternjiiiaU-j*  \>y  lyaia,  hitman  uiiclisii^v- 
■blfl  cntptioii.  if  aiiy,  of  ctrt-uUr,  Imiticulur  nisu  spnU,  u'hicb  niivEir  hDcnmn 
pfUehiaJ,  and  which  (jidL-  afur  dcflth.  This  fevcir  ii]s«)  is  characU'rrisfrd  in 
piwnl  hy  a  civur  vumploxi^m,  Ini^ht  eye'*,  diliitt^d  piipiU,  curapunitivi-ly 
norii-mtc  [inHitnitioii  :  u-niliTiics^  df  thi>  al>rlomfii,  lyiii])iiuil4')i,  ijm'jmtiile- 
mnl,  or  jjurjjliiij;  in  tho  iifO-cw.t.11  region  :  oarly  episMixis  also  is  common, 
wl  tJID  pathulogiual  cluiiigcs  arc  specific,  b*>itig  knuui  chiefly  tn  thv  la^t 
Ifwiachos  of  the  ilviitn  and  alititit  the  iletvctccal  valvi!  a^  well  as  in  tho 
tnnnntnric  glands  «t>d  the  spleen. 

3.  TnipitTjd  nmiitlrnt.  fever  (jitn^lii  fevfr)  i(>  a  pamiiitic  disoaiti!, 
fausd  hy  protozoit  (Ijivcrani  in  i.ho  Ijlood.  It  ariwa  indtipondi'titly  of 
oforerowdinj;,  pifvailft  in  ti-opiivtl  cliiiLiiU's  and  in  warm  and  rainy  st-asoim. 
IVtpleen  i^  mwh  vnlar;!eil,  and  <|iiini[H'<  ofU-n  acU  s[>iH'ilically.  IVtcehiiB 
Mjr  no  dotiht  lift  projtont,  hut  the  rtiatnilar  rash  of  typhus  in  wanting. 

I.  Purpura  i»  non-contaginus,  and,  us  a  rulv,  upyrcxiui.  It  is  tin- 
HORnpiuiird  by  r-nrcliral  HvmptoniK,  hut  it;  tiUi-iidiid  wiili  liu'innnfiagoii 
hnt  tbo  mucous  mvmhriuiiis.  Thr  .^poU  arc  larger  than  the  petechia.*  of 
tTfiiu. 

S,  MtoAlfs  prRAcntfi  a  chamcUirifllii-  history  ami  c|)idt'mic  provalcncr. 
It  u  farther  diMliiiguiHhe(]  1iy  its  |iriKlriimul  catarrhal  gyniptonia,  the 
Mghtor  tint  and  gresttcr  abiuidance  of  iU  rash,  the  fn?<pient  prosiMico  of 
■liitrlMsi,  and  it«  early  defen'<wcencr.  Its  victims  are  uNiially  i-hildren, 
"bftaijoy  a  comparative  immunity  from  ty^jhiis. 

fl.  In  inHammation  of  thu  Uraiii  (iTn?l>ritiR  or  rnccphiilitiR)  or  ils  mem- 
louM  (nirninj:itis)  thore  is  early  flelirinm  with  cvcnitiAting  headache. 
The  MOMS  are  morbifily  acute.  The  pulse  is  bounding.  There  is  no 
ink  like  tiut  of  typhus.  In  ineiiiii{;itiH  loud  cries  or  Bcrtaima  (en  r/r/- 
mJ)  occur,  aUo  atrubiKmoM,  pto^lx,  npiftthotonos  and  p^irttal  palsy.  There 
(•extrenie  intolerance  nf  light  (photophobia)  and  of  rouihI.  Nausea  and 
**wtifig  are  common.  A  sign  of  dnbions  value  ia  rho  apponranrp  of  a 
mI  rtrTak  u|)ot)  the  skin  aft«r  pavssure  by  the  tiiiger-nail  iturlir  r/tyhmlf). 

1.  The  delirium  tremens  of  the  dnmkard  self*  in  with  sloeple.'isness 
ud  di-'lirium,  withovit  shivering,  hewlaehe,  or  pains  in  the  limba  Tho 
loDfae  is  muUt  and  coated  with  a  creamy  fur,  the  iikiu  it)  dump  and  cool. 
Thm  is  no  eruption,  and  the  ti-mpcrature  is  not  higli, 

S.  Asthenic  or  typhoid  pneumonia  is  distinguishrd,  at  any  ratf  aftpr 
'»•  first  day  or  two,  by  the  presence  of  physical  sigii^  in  the  lung  ami 
'w  ahiDaoe  of  eruption. 

9.  Unemia  chictly  occurs  in  chronic  interstitial  nephritis  in  advanced 
life,  eqiecially  in  gouty  Rubjocta  or  person*  Buffering  luidnr  chronic  lead 
poMoouig  (plnmbiatn),  and  titc  t«inporaturc  is  normal  or  subnormal.     This 
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last   circiimfitAiice    Mupcliiewn    c-illfl    "tho   grand    point    of    diatinrtifwi, 
Firtally,  altlmu^ili  tliu  "typlioicl  slate"  may  be  fully  dpvfiloped  in  umnuu 
the  typhiLs  rash  is,  of  course,  wanting ;  othur  rashes,  however,  nwy  occur 
in  unpintrt  (1 1). 

ppogrnosls.— Tho  mifavouniWe  signs  iti  a  given  case  of  t^'phiu  an — 
1,  A  presentiment  of  (ieiith,  often  erit«Ttainecl  liy  physicians  when  il)  of 
typhus;  2,  A  sift  and  comprfissible  pilW,  in  ratn  above  120  in  U) 
ucluli ;  'A,  AbitenCc  of  0.11x1180  impulse,  and  hi«SL*nod  or  silent  fint  ■Otmd 
of  the  heart ;  4,  Hurried  respirations,  partivulariy  if  no  pulmonaiy  Lboob 
exist  to  cxpbiiit  this  symptom ;  fi,  Sleeplesaness  and  drliriiim ;  6,  Com- 
p]cto  coma-ngil  of  Sir  William  Jenner;  7,  The  pitisonco  of  the  piohole 
pupil  of  firaves;  8,  Groat  prostration;  9,  Crf>nx'ulsi<»ns ;  10,  Miucidar 
Irftmor*  and  Uiccough ;  II,  lielaxatiijii  of  the  sphincters  before  the  t«nth 
day ;  l:^,  Tyni})Anit«3  or  metcorism :  13,  Lividity  of  the  face  and 
Biirfiico  gnnerally  ;  H,  Abundnnce  and  d.irknesfl  of  the  mah  ;  15.  Pn^ 
sisU'iit  higK  tenipomtiit« ;  Hj,  I'l'ofiuc  Hwciitiiif(  after  the  tenth  or  tvelfth 
day  ;  1 7,  Tliu  presence  of  any  serious  complication. 

Wbyn  dentil  di>ea  tj:iko  piftce  it  result*  from  asthf^nia,  with  hcart- 
fftiliiru  :  or  from  ataxia,  nervous  symptoms  deepening  into  coma;  or  from 
some  intercurrent  co]Tiplic:»tion  or  sequel. 

Mortality. — The  den.th-mtc  from  typhus  among  the  community  ■! 
large  proliiibly  does  uoL  exceed  10  per  cunt  of  those  attacked.  Hospital 
Ktatistics  show  a  higher  rate.  At  the  London  Fever  Ho>spital,  in  twenty- 
three  yeiirs  etnling  with  1H70,  tho  death-mlo  was  IH'Ul!  per  cent.  At 
Cork  Street  Fever  llos^pital,  Dublin,  in  the  last  epidemic,  that  of  tki* 
years  18^0-82,  the  death-mto  was  10"5  per  cent.  As  in  the  case  of  other 
epidemic  diseases,  the  mortidily  i«  gn.'aUT  i lumwliately  lifter  the  oiitbrrak 
than  ill  the  later  periods.  Dunng  tho  twenty  years  ending  March  'tl, 
1891,  2895  cases  of  typhus  were  admitted  to  Cork  Street  Kover  Huspital. 
Dubltu.  Of  these,  363  proved  fatal,  the  death-rate  being  12"6  percent, 
or  nearly  1  in  8.  Age  irtfluenccs  the  fatality  of  typhus  in  a  moet  remark 
able  way.  At  the  London  Fever  Hospital,  among  1):(,138  ctucs,  th^ 
murtuliLy  during  the  tii-Ht  five  years  tif  life  was  tl'69  per  cent;  in  th<^ 
Bi'eond  lustrum  it  fell  to  3"5&;  between  10  and  15  it  wjis  only  2'2ii  per 
c«at ;  bftweL'ii  15  and  20  it  rose  to  4'46.  Of  the  patient*  aiwre  30 
ycaira,  S'rSO'  per  cent  died;  alwve  40,  4348;  aliove  50,  53'87 ;  abo™ 
GO,  C7-04 ;  above  70,  79-00 ;  and  abo%-e  80,  100-00  per  ocnt.  And  ypt 
typhus  is  not  invariiihly  fiitiil  in  very  adviiuccd  life,  for  in  I&2I  a  roan, 
aaid  to  liave  bwMi  aged  104  years,  reeovered  from  petechial  typhus  in  the 
wards  of  Cork  Street  Haspital.  Sex  influences  the  mortality  ;  men  die  in 
gre'iter  rmmljcrs  than  women.  Tho  iMteinponit«,  tho  sickly,  the  ubese^  tc 
the  very  rniweular,  the  hard-worked,  whether  bodily  or  mentally,  but 
especially  the  latter,  run  tho  wonrt  chnnce  of  all  if  attacked  by  typhui. 
Season  afTecta  the  death-rale,  whieh  di-Lip!i  to  a  mininiiuu  tm  summer' 
advances :  but  rises  to  a  maximum  in  late  winter  and  spring,  which 
increase  is  probaMy  due  to  concentration  of  the  jioison  in  closer  rootns. 
Fatigue  and  privation,  aud  particularly  loo  lato  removal  to  hoapiCal,  arc 
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ill  pfejudid*!  to  llw  tTjihiia  pAtiunt.  Prognancv  juHs  little  to  the  danger 
'if  UuH  ft'ver.  hilt  siickiiiii;  indiiceti  UTuetnin  and  incrciutcs  tho  risk  of  df^th 
(rriii  nstuiuci<^n. 

Plthologlcal  Lesions. — Codarerie  rigidity  is  of  short  duration,  iirid 
patnfiirliuii  lakfs  \Aiui'  mpidl^-.  Knuiciiition  is  considtralilo,  thniigh 
■Dch  Icaq  than  in  typhoid  fever.  A  wifU'wiirc;!*!  cttrigt'slion  (jiassive 
hj^rvioia  or  stn^ttiun  of  blood)  is  ihe  most  cuiii;tunt  uihI  m)tic<>uhli> 
|wtrotirt4)iii  apiR-sraiuv.  The  pol«rhiie  persist  nfltT  dcjilh,  and  tlie  Mood 
ingmoral  is  proloutidly  aktred,  lieinji;  fvMy  coiigidalilt*,  ufli'n  xLiiiiirig 
tb  ndocanUum  and  the  intimii  vasonim.  Kxaiiiiiiod  iitidtir  the  niioro- 
MBfe  raulesnx  are  alwotit,  ami  ih((  n^I  hlood  corpuscles  nrc  orcnfU*d  and 
mniluipeD.  Tba  miiM-uIar  tisstie  of  ihn  lit!urt  i»  i**iitfiwd  and  fmbtr, 
il  ii  the  sual  o(  cloudy  swelling  iLiid  gitiriular  faUy  dc^ticmtion, 
In  the  rcapiratory  Rvstom  thiprp  nm  traces  vf  a  widciiprejid  cntarrhul 
iotiiDmation  of  tbe  air-powages  and  of  hypo«t4ilic  consolidations  in 
ibe  lun<^.  N(i  evidetice  of  aciito  inflammation  of  the  hrain  op  its 
iHBbntnrH  is  forthtfomiiig  lu  a  nth  to  jicconnt  for  t}w  (vrelnid  >iym]jtom». 
TW  kklueys  are  not  uncommonly  liyperwmic  find  cnbrgi-d,  ubilc  tliu 
labea  are  atufTed  with  gntniilnr  epithiditim.  Xolwithatandicig  the  nioru 
nrl«fl  frequpnt  occurr^ncf  of  the  forpptJiiif;  pathological  chaiigcjs  wo  may 
tondodc  with  Murchisoa  that  "thero  ig  no  ohrious  ]e«iou  constant  in  or 
fwealiar  to  trphtis." 

Treatment — In  the  rL-on^'iiition  of  thy  fact*  that  dv>!titution,  ovt-r- 

miniing,  ami  deficient  v(>ntilutio(i  vasLty  inuruLSo  the  pn-di^pneiijori  to 

(fphoa^  lies  the  key  to  iho  preventive  trcjitnuMit  or  prnjihfihixis  of  the 

ditcma.      P«ntonal  cleanltnti8)(,   ilm  al>tuirhiiit  niipply   of  grxNi,   wholusunu- 

food,  strict  temponuicc,  a  8ufficiL>nt  ciiMnU   nir-ejMcu  per   heiid  of  tin.' 

popiiUtioli   (at  least  500  cuhic   ft_iH),  and   free   vrntihition,  which   meanx 

the  supply  of  3OU0  cuhic  feet  of  fresh  m-  per  hwid  every  hour,  are  tht^ 

best  preventiven.     Thiwe  siek  of  typhiis  should  Im  treated  in  largo  airy 

vard-t  or  i-woms,  151)0  to  200(1  cuhic  finit  heing  allowed  to  each  patient, 

and  the  lieds  should   )>c  at   loaiit  six   feet  ii|iart.      Froo  ventihition   Ih 

BMontisl :  indeed,  whenever  the  weather  permits,  a,  strong;  current  of  fresh 

air  should  ho  allowed  to  hlow  over  and  anjimd  the  typhus  patient  (I). 

Even  in  winter  but  little  risk  <pf  catching  cold  exist*  while  the  fever  IjiRt*  ; 

juwl  there  in  good  reason  to  hclieve  thnt  an  nUundant  »cce»s  of  fresh  air 

po*itively  wutrol  Iht?  hronclu;d  cJiUirrh  ami  other  pulinunary  JifTee- 

of  lyphus.  which  result  not  from  eold,  hut  from  (inswive  hypera^mia 

of  tho  bronchial  milcons  memhrane  And  of  the  pareneliyma  of  the  lungs  ; 

losifrns  which  really  hehmg  to  the  mure  eHKnntifil  [uilhohi^v  of  the  diMvu;**. 

Bearing  in  raiiwl   the  enrly  anrl    gmvn  prostration   of   typhus,    thrt 

*iil  )ih(HU«l   t;»kL'!  to   lull  a^  soon  a»  possible  in  a  chperfiil,  large,  airs' 

rtnient  with  two  hedsteiuU  in  it,  cme  for  day  and  Dim  for  night.     The 

best  form  of  iKtl  is  a  hair  mattttwa  laid  ii[M»n  a  woven  wire  spring  mattress 

The  Iwd-clothes  should  be  light  and  frequently  changed.     The  patient's 

boat!  should  he  kept  at^  cool  as  possible,  but  his  feet  should  bo  warm. 

nore  is  no  disease  in  which  tho  services  of  a  trained,  experienced,  strong 


atui  judii-ioiifl  nui-se  are  mom  m-cHi'i!  than  in  Ivphns.  TWh  in  bospiul 
anil  ill  private  pnicticu  th«  nunse  or  muws,  for  ihvtv  should  \te  m  day- 
niirsA  aTid  iL  iiigtit-iiiirs<>,  Bhrxilit  Um'i)  a  irritti'ri  rcwonl,  at  fltutiHl  int«n-^ 
previously  nrrun^c^l,  for  tho  jnfomiatimi  of  tli«  pliVHictnri,  ot  ibv  UniM  at 
whicli  f'xxl  ami  .Htinmtiknu  li:ivi>  Li-(>ii  given,  the  bmviiL)  hiivt*  inoveil  cr 
Wfttor  hiis  hocn  piwspfl,  of  the  change*  in  tlm  natiiro  nnd  chrtiactor  of  thft^B 
tiyniptoms  fixini  vi^it  to  vinit  of  tin?  phyHiciari,  and  (A  the  l>t.>havimtr  d^M 
ihtf  ti!Tiipi.>nitui'c>  iLiiil  thn  nit«  nf  tho  puhi>  and  n-Kpt  nit  ions.  In  all  hod 
cjuc*,  with  profiLio  prtiplion,  tho  rntirt*  BUrfat-o  of  the  liody  should  be 
gently  H])OTig(Ki  twHce  or  three  times  a  day  with  <»^iuil  parU  of  vinegir] 
and  wami  nr  tepid  water. 

8ii  far  a.->  lli>>  phynmn  himiwilf  in  cr>ncernci  every  caw  nf  fever  HlKmlfll 
he  visited  jit  least  twko  a  day — morning  and  evening^<luring  the  arnto] 
anri  critical  HtagfW  ;   for  a  ft-w  hiiUTs  may  mtuil  life  or  drjith  tn  the  siifTercr. 
The  condition  nf  Uio  heart  and  linigs,  of  the  kidiiiM'^,  and  of  the  bWIder, 
sbould  nuver  f:til  to  png^ige  the  pliysifian's  closest  attention. 

Thfl  medical  trentmcnt  fif  typhiia  i*  purely  symptomatic,  for  as  y< 
we  pofli^BS  no  specific  for  tluiji  disease,  if  we  except  fre^h  nir.      MurchUoal 
employs  a  striking  mL-tJiphtir  when  ho  faya,  "  A  patient  with  lyphiu  i* 
like  a  ship  in  a  storm  ;  neither  the  physician  nnr  the  pilot  can  qut-Il  the 
Sturm ;  but  by  tict,  knowledge  and  alile  assistance,  Ihey  may  save  the 
«hip." 

While  we  endejivour  to  snstnin  the  Wtal  powers  of  the  fever  paH'cnt  m 
by   appropriate  food  and  st imiilanti*.  we  xhould  avoid  anything  wbit^H 
wonid  raiwe  congectioii,  or  pnt  an  adiiitional  strain  tm  organs  ab-eadjr 
overtH^^ked  atid  with  inijiaired  finictions. 

Tlio  food  should  be  injlh  nutritious  and  digestible,  consiKting  of  saell 
articles  as  milk,  eggs,  benf  tea,  vai.!  broth,  cbii-ken  bralli,  mutton  broth 
(strained),  meat  essences,  nuat  jellie^  arrowroot,  sago,  bread  ami  milk. 
custard,  tea  or  coffee  well  diluted  with  milk.  If  there  W  a  tendency  to 
diarrhim  the  milk  should  be  hniled.  or  lime  water  should  W  given  »ntli 
it  in  the  pn>portion  of  one  part  in  four,  or  venuicelli,  gelatine  (L$iaglus)L 
or  arrowroot  bIiohUI  he  addi-d  to  the  milk  or  broth.  If  the  dige«C)\-e 
|)i)wers  arii  vei-y  weak  the  fonri  may  he  peptonised,  the  object  of  th« 
proci!si3  being  to  convert  insoluble  proteids,  or  albiuaiiraitb,  into  soluble 
peptones. 

FnKjd  should  he  gi*eu  to  (he  fever  patient  at  regular  intervals — every 
ihreti  himis,  eviuy  two  bom's,  ur  e\  en  every  hour ;  hnt  the  etomneh 
shoiUd  be  allowed  to  rest  for  at  le,ast  the  la.st-name<^i  inter^-al,  else  nausea, 
vomiting,  Hattileiiee  and  diai'rlxea  may  l>e  raided  thit>ngh  nrm-a.^simiUtion 
and  decomposition  of  the  fi>od.  When  a  patient  remains  in  a  stale  of 
stupor  ho  should  be  roused  from  time  to  time  to  take  food  ;  n  teacnpful 
of  hlaek  cofTeu  is  often  most  buoeficiul  If  the  patient  fall  into  a 
trampiil  sliiep  after  a  (wnod  of  ■wjikefulness,  nervous-  excitement,  or 
delirium,  he  »h(>nld  n-it  liu  amnsi^  men^ly  because  the  hour  for  food  hna 
couMi  nmiid.  In  duliiiuni.  or  when  the  patient  is  unconscious  or  unable 
to  swallow,  liquid  nuuriBbmcut  should  be  introduced  into  iho  stomach  by 


■  kog  talxj  pasBcd  througb  the  imres,  or  miti-ieiit  cnemns  Rhonlf)  Iw 
■JBJl^tcrcd.  Iti  the  Inttcr  CAJto  the  mctiim  i«lioiiM  ftntt  Ik''  wuxlivtl  out 
ly  a  clj»tcr  of  wanu  water,  iiud  th«ii  an  i-tiemii  shuuW  l«f  givoii  i>f  milk 
wi  bnndy,  or  beef  ten,  or  egg  tlip,  at  h  sitiuMo  tenijieniliire  ^100''  R), 
isd  of  ino(torAt«  volume  (not  exwHxiinjj  four  to  six  oiuirtr*). 

Xtry  few  fever  piitioius  can  di^eiit  mom  thitti  one  ])inl  of  uninuLl 
Walk.  JUfl  from  imc  oiul  a  half  to  two  pintii  of  milk,  in  tho  twenty-four 
buun;  ukI  these  4iuuilitie!*  sootn  to  he  a  f^iir  allowance  for  an  adult. 

Tba  tliint  of  fever  is  tbo  expression  of  n  rnd  want  in  tho  system— 
it  ti  a  cmnng  for  more  waU^r.  Thc^  <|iii«ti(jn  then  arises,  How  may 
wtor  be  (•u|i|itii.<il  to  the  typhus  (xttii^ril  V  Taken  iti(^ni».lty  Mati-r  in  thv 
WHMt  effrcliUkJ  ii^iia^r  of  consuming  thirst,  the  hc^t  aiid  t^nfad  diuretic, 
diijAnrwic,  nperiont  and  eliinirinfivo  wn  cjin  pnwriUe.  It«  ndminiHtra- 
lititi  in  moder»te  (puintitieA,  at  fnv|uc.nt  interval^  itfu-ii  alUys  deliriuin 
wi  imluL-tti  sleep.  Another  way  in  which  water  may  he  given  in  in  the 
furai  of  ire,  flicking  fragment*  of  which  i*  most  gialeful  to  the  cfinnrioiw 
ud  oou-deliriou^  patient.  Ice,  iKiwevor,  sanictinies  k-aves  a  paichid 
icoGiu  in  the  month,  luid  chil<lren  are  apt  to  dii^liko  it.  in  stith  caees,  it 
Aifm  ]«  iL-«d  Ui  lyxtl  thn  Iwveivige  which  the  fuitietit  take:*  lu  allay  ihintt. 
To  wash  out  from  the  ^y^item  tlie  i-eUiined  i>r«^liict!{  of  increatned 
imue  duuige  in  typhiiii  iii  one  of  the  most  |n-e)<»ing  indications  for  creat- 
ornt  It  is  sadely  «iid  elhciently  futtilKt)  l>y  the  int«rrial  titlniiniatratiun 
•tfnAer.  Thoro  ciui  ho  no  doubt,  idso,  that  in  fever  water  is  ahsorhed 
hf  tliB  skin  when  tepid  sponging  is  pmctised,  or  the  piuient  place<t  in 
ivann,  trpid,  or  even  idld  Imlh. 

Following  the  pmctice  of  Dr.  Stokes,  at  the  Meath  Hospital,  Pnblin. 

coU  aflttsion  may  bu  iLiwl ;.  the  muilitied  plan  being  luJopted  of  pouring 

nUi  water  from  a  large  jug  over  the  bead  and  face  of  a  lyphus  fovur 

pthent  while    lying    civssn'ayii   in    hed.  hiit   head  and   shoiJtlers  being 

ffilppiirtj^j   over  a   tnuh    pl-Hvd  alijii;i«ide   the  ln-<3.      The  (tlrcHni  of  wnter 

sfaould    Ih:  directed  ujmju  dill'en-nL   \Mrlti  of  the  hi-ad  from  time  to  linie  ; 

othenriiti  jEiin    niay  he  cau'tcd.     Ii^e  idso  mny  he  npplied  t^i  the  head  — 

a  piec^    nihlH<d   smooth   with   the   hand,   heing   placetl    iti   a  cnp-nlKt.|jed 

jpottgv  of  convenient  size.     By  inverting  the  sponge  the  ice  id  tiraugfat 

into  contact  with  the  shaven  eealp,  and  {»  passed  mnnd  and  round  the 

hea<l  l>y  a.  continuous  gentle  motion.      In  thi«  wiiy  no  pain  is  caiisetl,  the 

prooesa  is  grateful  to  the  [uiticnt,  and  the  whole  head  is  uniformly  and 

grmdujilly  cnolecL 

The  question  of  the  exhibition  *jf  akoholic  «tiiu(duiitB  in  typhus  i*  an 
anxioiu  one.  The  chief  indieatioiid  fur  their  vwi  are  det'ivi<d  from  the 
8tat«  of  the  jMllne,  the  he^art,  the  tongue  and  ihti  bisin  ;  from  l>]0  prt^ence 
*(f  oomplicatioiu,  aud  e«]R'eiiiJI,y  of  the  "  typhnid "  or  '■jiUutic  state" 
(that  is,  stupor,  low  mtuttiring  delirium,  tr<:mor,  Huh8ultu,-<,  involuntary 
t'vuriutionx,  coma-vigil,  etc.)  Alcoholic  stimulants  an-  doing  a  tj-phiia 
patient  good  if  under  their  use — - 

I.  Tho  heart's  action  becomes  stronger  and  lesH  rapid,  and  the  fii-st 
fMUiid  more  di^tincti  and  the  impulse  incnHuea  iu  elrcngtb. 
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2.  A  siift,  cmi^ piyMiMc,  umtultttini;,  irrcf^iUr,  or  ititermittinj;  piibfl 
beoomos  fuller,  RtrougiT,  and  Hiyrc  rc^uiiU'  in  rhyUiin  and  volumu. 

3.  A  dry,  hntwii,  or  hliick  BlirivtilluU  Uiiijiruu  {jmmA  tongue)  beoame* 
cImui  and  moist  at  the  ixlgos. 

4.  Ik-lirium  leRsuris  the  (KLtiunt  Iwconiing  mnre  tranquil,  or  even 
falling  .-islecp. 

Medicinnl  stioiulanLe  are  most  urgently  required  during  the  night  «Ki 
in  the  ejtrly  moniliig.  when  the  vital  powora  ai-e  wiint  t<j  fUg.  In  the  \wv- 
iirton  they  are  !«•!*  ni^cessary.  In  casos  of  I'xtrcme  profttratinn  mMliriMl 
«timiitiiitts  or  tonics  should  be  combined  M-ith  wine  or  Apintfi  ;  for  ejcample. 
•■Arbf)Ti.itci  of  amm^ininm  nnd  Imrk.  ihf  dilTori'irt  rthf^ra,  cHmphor,  mufilt^H 
Uir|K* II title,  i[uiinii>i',  itnd  Ktiyc^hniim.  Murt-'binpn  considered,  iind  rightlyJH 
that  patients  uiuler  twoiity  years  uf  ago  do  best  as  a  rule  without  »ny 
iilcohni,  wheroJLs  Tniwt  pJLtienM  tivflr  forty  are  hi-nefilcd  by  it  aft«r  th» 
tirjtt  wetik  of  t,he  fever.  The  nllt^ct  of  (■atli  dn&o  ithonlil  I>e  carefully 
watched  and  noted ;  and  slinmUiitfi  mutit  nevi>r  bu  ordered  a»  h  matter 
of  routine  or  apart  from  a  flt-twe  of  grave  rcsiHinsibility  on  the  pan  of 
the  physician. 

In    former  days  mti^k    cnjoyeii    n    high    ropiilntion    ns    n    diffhsible 
•timnlniit  and  iiiititipnAinodic  in  the  \*i\\  muttering  d(>liriiiiii  and  nervoiui 
proetratioii  of  the  ataxic  state.     In  Ireland,  however,  of  late  years  thi« 
remedy  has  fallen  Into  diftiwe,  |)erhapB,  unmerittu),  partly  Iwratue  of 
great   cost    of    the    drug,    and    partly,    it  ia  to  be   fe-arrsl,    J»ecailM 
exhibition   wns  often  poHtponiMl  until   too   late  to  prove  of   much  ok 
Certjiin    it    ia    that    in    an   epidemic  of  tvphiw  in    [-eedii  in    1AG6,  I)r 
(_'lil]ni-d   Allbiitt.  found   nuLik  a  moat  VHhiable  remedy  uhcii  exhibited  iii 
T}- grain    doHCs    tn    lo»-  UeHrium.       it    may  be    pi-userit>ed   in    bolus  or 
emulsion. 

Camphor  may  he  Kultstituted  for  miiak  in  lionpitnl  practico.  Among 
the  various  waya  in  which  it  may  Iw  mlministi'red.  the  method  by 
hypKjilenuic  iiiJL'Ctinti  sihoubl  be  irienlioned.  A  Koliitioii  of  ruinphor  io 
uliuond  oil,  uf  the  strength  uf  i  in  10  (10  per  cent),  may  Iw  injeetoil 
Kidicntaneuiiitly,  and  wilt  lie  foinid  inoKl  useful  as  a  stimulant,  nnd  at  tlie 
name  time  a  hypnotic  and  cjdnialive  Hi>  far  luick  us  IWTW,  Dr.  Kugvn* 
Wittich  described  camphor  sa  an  e.\ccUent  remedy  for  the  eleeplesmiuss  ul 
nieUncholia  in  female  Uinntics.  After  the  subcutaneous  injection  of  O'l 
U>  0'2  gniTiinie  of  camphor,  he  found  that  the  [vtlieiit  ipiii'kly  l>ocaiD4 
drowsy,  and  (toon  went  olf  into  asleep  of  eieveml  hours'  dumtinn.  Ha 
diasolvcd  the  ramphnr  in  .sweet  almi>nd  oil  (I'O  to  lO'O  graminea).  The 
injection  is  lesi*  ])iiinful  than  one  of  niorphin,  and  aliscesses  nevur  occiu 
afterwards.  The  canula  must  be  rather  wide,  otherwise  the  oil  does  nui 
flow  rejidily, 

Altt)'iii,uli  many  ptti«nt«  pass  through  typhu«  in  safety  wiibuut 
alcohol,  there  can  be  no  doubt  that  it«  judicious  cxhibitiun  tnay  save 
life.  It  may  even  be  iiwc'»(«iry  to  pri-scribo  it  at  nn  wuly  stage  nf  thi" 
fovor,  in  casus  whem  the  oecuirenct;  of  great  prostratinn  of  nervous 
energy  it  forceecu.     Uudor  such  circumBtances  the  phyaician  givoa  stimu 
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hnu  iy  an/iajpo/vm.  In  oilujiting  tbis  atitlcipative  trentuiciil  by  Hlimti- 
ImiU  (Stokr«)  we  follow  thu  old  maxtm,  "iviiimti  iwrwnvr^  morL>,''  and 
n  talK  into  account  the  character  of  the  prevailing  I'ljidciiiic  uitd  Ihi; 
prffiiiiis  mi'di(.'al  history  *if  the  |i!UicTit. 

Tti«  management  of  some  of  the  complications  and  sequels  of 
tjjitmi  ooUb  for  a  few  remarks  : — 

Ptlmimaty  nm^tiUm  and  hnivrhitix  are  IxMt  treated  hy  external  mcani 
— podtioing,  dry-cupping,  and  the  application  of  rubcfacirnts  and  utiniu- 
bllif  liniments,  like  compound  camphor  liniment,  acetic  tuqKintino 
tiaimcnt,  and  w>  on.  Iodine  may  1"^  applied  jw  an  oleate,  or  in  com- 
hiwtioii  with  wat'-r  and  ylyriTiin'.  Inteniidly.  '^ujnine  dem-ivedly  takes 
fin  i^iwo  among  remedial  a)L;entj«.  It  may  he  given  in  dusea  of  five 
pauu  pvery  thrre,  four,  or  six  hours,  imlil  sj-mptoms  of  quinism  show 
tlNUMrlvQu.  DigitaliH  may  hv  comliiiird  with  «jiiinine ;  and  KO  may 
tindtin!  of  mix  vomica,  or  1i<|Uor  8trychniTin>,  or  liquor  arsenici  liydro- 
diloriciw.  In  conval(*rttn«*  iodidi^  of  poUiwinm  and  Imrk  fi.)nri  a  suitjihle 
■nd  ofleu  valitahle  combination.  Froe  stimulation  iet  neediid  in  many 
OM — the  ttpirits,  whisky  ami  brandy,  are  more  rcliaWc  than  wino. 

Patenti  litxer  thf  fovor  reqiiinis  a  generous  diet,  the  niiiund  acids  tut 
tMu'ci,  itrrchuine,  and  ma<ui»ge  ^\')th  galvanism  or  faitidisiitiun.  T<j  these 
rmiedies  ahoworhaths  anil  (in  summer  and  autumn)  3ea-biithin_£;  rmiy  be 
Khlwl.  Tincture  of  perchloride  of  inm  ie  an  excellent  remedy  in  in- 
coniiooDce  of  urine. 

WTien  ffmrubumt  threaten  or  occur,  the  howels  should  bo  freely  moved 
|jy  a  dow.^  of  calomel  or  crotnn  oil,  the  st:ile  of  the  blailder  shuuld  be 
atlendinl  to,  and  congestion  of  the  kidneys  shouhl  be  relieved  by  dry- 
mpping  and  punlttcing,  the  hot  air  bath,  or  the  hot  wet  pack  ;  M-hile  their 
action  is  ])ronioted  by  copiuuit  draughts  of  uater.  saline  diuretics,  and 
digitolia.     Wet  cupping  ho^  been  practiced  with  aucecss  for  the  relief  of 
conviiUioni*.      Alfre<l   Hud«(in.  in    1K37.  recoMli-*!  a  Lrai*e  nf  recovery  after 
two  severe   fits  of  convidsioiis  in  typhus  after  tliu  alwLrui.'Li'fn   of  ten 
oiuioea  of  iJood  from  the  neck  liy  wet-cupping  and  |iurging  with  eabmicl. 
htd^mireji  may   bo   avoided   t«y  careful   riiu'»iug,  and  by  using  a  wiUer- 
bod  or  a  woven  wire  mattretig.     The  thi'eatenod  parts  uhould  bt.^  kept 
■cmpiiloiisly  cIcAn  and  dry.     They  mny  bo  paintc-d  twice  a  day  with  a 
solution   of  one  part  of  sheet  gultit-peivlia  in  eight  parl»  u{  piu'e  ehluru- 
(omi,  nr  I'^iuid  part«  of  white  of  egg  antl  reetilicd  spirit^  or  eipud  |uLri^  of 
oollodiitn  and  ciistor  oil.     When  bi>d-8orc«  have  formed  nnd  are  sloui;hing, 
they    ohoidd  l>e  washed  and  di'oiscd  antieeptit;ally,     C'aibuliseil  oil  (2J 
per  cent),  or  a  mixture  of  two  parts  of  castor  oil  and  one  of  balsam  of 
Peni,  may  he  applie<l  on  lint  as  a  stimulating  dressing.      Horic  acid  freely 
dusted  over  the  cleansed  bed-sore  is   an    e.\celk-iit   antiseptic.      The&n 
^    dfeaaingg  should  he  covered  with  a  layer  of  oiled  silk  or  prt^tectivo  ;  or  hy 
^^bKiultice  less  septic  than  linseed  meal,  such  as  the  yeast,  carrot,  chlorine 
^■charcoal  poultice. 

PhUgnuuia  dolens  and  thrombosis  of  the  veins  of  the  lower  extremity 
are  beat  treated  by  raising  the  alTected  limb  on  a  gentle  incline,  etivelop- 
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ing  it  in  wadding,  and  applying  «  long  wide  flannel  Kindage  from  Ih* 
Kiut  iEpu':inU,  Hirip8  of  lint,  uut^-iirril  nilli  l-<j1i;i1  jurU  of  glyceniiv  awl 
extract  of  lielladoniia,  may  Ih)  Inid  along  tho  kuuxl,  pniiifiil,  cordlilic 
•iwctiing,  wiiicti  iiirlic^ti^s  ihv  presence  of  tliixiiubasiis  &n<l  covered  with 
the  tliiiinvl  swathu  ait  before. 

(Kiirnui  of  tho  lower  oxlrLMiiita's  grnfmlly  yields  to  a  guncroiu  diet 
and  tnnic!^  »\\*:\\  a.%  iinn,  i^iitiiiiiL'  hik]  Ktrychnini'. 

During  oonvatescence  fiom  typhus  the  jjationt  shtmld  bo  warmd 
agaiu3t  as3Uiiiing  tho  upiight  position  too  soon,  and  uguirut  cxpwtuv  to 
cold.  The  returning  appetite  nhould  l>o  controlled  for  iho  first  two  or 
throu  days.  After  that>  should  the  tongtio  ho  clmn  and  thu  piilm  quiet, 
a  piece  of  boiled  whitfl  fish,  or  chickon,  or  the  oiMitn\l  ]uirt  of  a  u-ndw 
mutton  chop  may  bi<  iiUowtti.  C'oetivu  buwuU  tshould  b«  relieved  hy 
flipping  waiBi-  in  mouihfuls  fiuquentty,  or  by  tho  uilminittmioon  uf 
enomata  of  cold  water.  Tonics  may  be  given  with  advantage ;  Wl  of 
the!*e  the  nia«t  etrecUud  are  exervixe  in  the  open  air,  aud  ehango  to  tlie 
country,  tho  «ea  «de,  or  tho  raoimiaiiw. 

J.  W.  Moors. 
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DENGUE 

Synonvms. — Davjue  (dodvod,  aeconling  to  llirsch,  from  tho  Sponwh 
oquivatenl  tif  the  English  woni  "dandy,"  according  to  Corro,  fmm  stome 
Hindustani  won! — poMilily  if'iinri)  i  lUtnHy  /erer  .  polka  fearr  (d-iitilian) ; 
three  itnt/n' /frer ;  ItiUrjuet  (con-ujited  Imeivt),  on  aooouiil  of  the  eruption: 
giraffe  or  itiff-neeked  Jever ;  exaailusu  artkrosia;  rluumtiismtit  fehiUis  rhe*- 


mihnu:  teartttlima  rhmmiiUai ;  pliudnrin.  T\ic.»c.  nre  but  a  few  of  the 
Duty  more  or  lees  fanUslic  nniiieK  wbk'li.  from  time  to  time,  have  lieen 
prm  to  this  ducMei. 

DellnltloD. —  A  epocific  infeclioiw  feror  peculiar  to  warm  cliniatc-s; 
■ncurnti^  iiJiUAlly  in  indespreful  (-{ttrlomioii :  it  oxK^nds  with  grt'st 
ni(*iiiy,  anil  alLnckii  a  very  largo  pi-oporiiim  of  the  inhaMuiitJi  of  Iht; 
tiTcri/it  arca.<4.  Individual  nttncka  nrc  chunu^tiri^itKl  liy  su(l(lL-im<^M  of 
mwrt;  Ripi^lly  <l<>vrhi)M'(l.  <)iiickly  suljsiding  fevni' ;  iiitcrisu  tii-wkchu  uimI 
kntacho;  icvtre  rheunuitoid  piiiits  in  or  about  joints  oiul  muttck's ;  an 
inilHl  erythematoiis  Aiid  a  tenuinni  nibooloid  cnipdon,  and  a  very  low 
tiarUljty. 

Uitory  and  Geographical  Distribution. — Boing  tUmo^t  entirely 
ooBfiitcrl  to  liiiiti(;d  miuitiii's,  nii-cPy  visiting  Kurop^',  iiml  himng  hut  an 
■no^ficsiit  uiurtality.  uo  cnnuot  wonii(--i'  Ihttl.  ulllii  ugh  very  |>ruliuhly 
tliiidismM  bos  exi!!t«d  for  ages,  there  are  no  recoi'ds  from  luicient  tliuc^ 
■Wii  wv  are  juulifird  in  rpgjitxling  mt  appIicuMo  to  dengne.  Nor,  for 
Nicilar  nm-vains,  is  il  at  all  hkeLy  that  the  n-corcts  avaitiiMc  for  tbu 
nodical  hi.i('t)'ian  iMitfice  to  conipl<;l43  the  littt  of  the  epidt-iiiic  luid  local 
omfarcaks  even  of  Utcr  times  siiica  the  spiocific  feiitureH  of  the  diseaxu 
*we  definitely  fomiulHied. 

TTie  first  re<»giiLsable  descripliotis  of  what  most  h(iv<!  l)cen  epidemic 

Jeojftto  refer  U>  I  *  79  ;  for  in  ihfvt  vc;ir  wo  bavo  trustworthy  account*  of 

iUuccLUTGDce  in  Cairo  and  uUn  in  Hittaviu.     It  winild  ni>poar  that  these 

lorttruUr  onthreaks  were  only  a  yarn  of  what,  so  far  as  rega.rd3  tropical 

•imI  «ulrtrf>pit-;il  e>(Untrie«,  vriut  :i  viut  paiidc-iiiic  wave  ;  for  in  that  and  llie 

fuUcwing  yoai¥  we  hear  of  a  d)»>ea:4e,  a|i|xireiitly  the  siinic,  in  plnceii  itn  far 

ifnrta*Iinlij»(i;8n).  PhiMt-lphia  (1780),  and  Siwiii  (I  7tl4-l  7Pf<).     With 

iliG  i<xce|>liiin  uf  u  tiniit*>*l  out1>i-euk  at  Limit  in  1818  wc  do  nut  a>;:(in  hear 

u'dengite  until  \^'2i.     In  that  year,  ami  in  \S'2!),  it  was  again  extensively 

ividoinic  in  India  and  at  Such:  ;  and   from    1 826   tv    I S28  it  prt-v.-nlnl  in 

ueweBtem  ln'uii*phero  in  the  S'lutht'iu  Status  of  llio  Union,  in  Mexieo, 

in  the  West  India  Itilundx,  and  in  tlit.-  north  tif  South  America.     From 

that  time,  and  for  nearly  twenty  yeiii-»,  we  oiily  hear  nf  scattered  and 

local  epideiuics  almut  the  Arahian  coa^t  (IB.I.'i),  at  (.'alcntui.  (1H.'16  and 

1844),    Bemmda  (I8;i7),  Cjuro    (1843),    t'jiwnporo  (1847),  and  Scno- 

gmbia  (lct4&'48>.      From  1845  to  1849  it  was  cpidL'inic  in  Brazil.     In 

N  1850-54  n  Bprcod  to  thn  L'nitrcl  StaL<-M  and  tlie  Wi-hL  Iridie»,  while  aliont 
^B  iune  time  (|85.1-.'.4)  a  nimilar  epidemie  puswd  c.vlt  India.  In  ' 
WpfO'76  a  frcsli  epidemic  wave,  Ktjirting  apparcmtly  from  tfie  east  eoust  of 
Abica  in  the  neighhonrhood  of  Znnwliar,  spread  all  nver  the  tropical 
puta  of  the  ea-<ttorn  hemifipbere.  In  18Tt!  it  reached  China,  where, 
at  AmDj,  diirin;;  iho  months  of  August  and  SeptemliRr,  I  had  an 
opportunity  of  Leeoming  pmcticjdlv  fic<inainted  with  the  disease.  There 
npp(»ar«  to  li»ve  \tvCM  a  corresponding  hut  more  limited  epidemic  in 
America  wnfincl  tn  LotiiKintm.  Minor  epidemics  ix-curriNl  in  'rrijHili  in 
1878,   on  the    Caribbean  coa.«t  of    North    America   in    1860,   in    New 
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Calwloniiiiii  IH84-K.'i,  in  Fiji  in  18»5,  iind  in  Tripoli  in  ItfS?.  One  oi 
th«^  liH^^t  ami  tiipM  reconiwi  cpiilemics  is  that  (inHciiUil  I>y  ilu  Bnin 
(itn\  '!■■  .\!i>'lr<iiif,  lSH9-yo),  which  in  1S8«  and  18ti9  sprcMl  all  orer 
Syria,  Asui  Minor,  «nil  the  jiigwiii  ehcres  of  Or&ece  anil  Tiirkoy. 

From  a  »tUiJy  of  rho  t\i\U-s  of  (Hxun-enve  of  thcAe  varioiia  epiikmics 
it  woillil  seem  tbat  this  disease  U>nds  to  assume  pantlvuilv  char- 
nctera  once  in  about  every  twenty  ywu-s.  Inflopenclently,  h«wi'vcr,  of 
iho  f^imt  iiiithrviitta  many  minor  r-pirlcmics  wcur  in  the  int^-rvak : 
moreover,  it  is  ns.-M?rted  by  some  authorities  that  after  epidemic  %'istt»tions 
dengue  tends  to  i)ecome  peminnuiitly  (^^tAblishod  ns  nti  endemic  Jismw 
in  certain  countries  where,  jis  it  is  HuppotiHNi,  it  was  formerly  imknown. 
Thus  it  h  i«iid  to  linvc  tfecouio  endemic  in  Kg)-pt  eint-e  1H45  ;  in  TripoU 
since  1835;  in  Cypnia  anit  on  the  Syrian  coast  BJnco  !8ftl.  As  an 
ondoniic  di)«e:ise  it  i>i  Iwlieved  ihiit  i]«>n^te  I:*  more  common  iu  the  Wett 
Indies  than  elsewhere. 

Up«ifle3  the  countries  alnsady  inferred  to,  dengtie  ia  met  with  frnm 
time  to  time  in  the  islands  of  the  Pacific — Tahiti  urid  the  Hawaiian  group, 
for  example  ;  and  also  on  it«  eastern  shoivid,  as  at  Callao  and  Lima. 

Speaking  generally,  therefore,  its  ordinary  limit  of  diffusion  may  be 
set  down  as  lying  between  ^'1^  47'  N.  (Charle^tun  in  Sjuih  Carolina  and 
Lodinn.1  ir\  India)  and  2T  2.1'  S.  (Snn  Fmilo  in  Brazil) ;  Init  nccaraoiuiUy 
■fbiring  wanu  weiuln-r  it  may  sprciH  further  north  l<i  riG"  10'  (soutJi  tA 
Spain),  -tU'  1^'i'  (E'hiUidelpbid),  and  even  to  ii"  X.  (the  southern  Bhorea 
of  the  Black  .Sen). 

Characteristics  and  Spread  of  Pengoie  Epidemics.— The  mo«t 
ii!m,'irk!ililu  feature  about  epidemic  dengue  is  the  nipid  way  in  whieh  it 
spre^ids  through  a  community,  and  the  large  proportion  of  individunls  tl 
attacks.  So  iiipid  is  its  <liffiii.inii  tbat  it  may  be  dew;rilH>«:l  as  biu'sting 
upon  a  place.  Ikith  in  sudilennese  of  epidemic  rise  and  in  the  large 
riuml)u['s  atuickinl  it  is  crimfiaralVIe  to  influenza.  In  regard  tu  the  bitter 
feature— the  nunibeia  attacked — wo  find  that  in  most  epidemics  hardly 
any  one  is  spared  :  all  ages,  both  sexes,  all  races,  and  every  condition  of 
life  are  aft'wted  indiscriminately.  Seventy-five  j>er  cent,  therefore,  i*  not 
tuu  libet-al  an  estimate  of  the  proportion  of  the  population  attacked 
during  an  epidemic  outbreak. 

Th«  epidemic  which  T  witnessed  iu  Amoy  in   IH"2  w;is  no  exception   ■ 
in  thusd  respects  to  the  gencntl  mlo.      Al^iut  the  first  week  in  August   ™ 
eosoA  of  an  unfainiliar  disease  were  reportctl  in  the  town  ;  l»y  the  end 
uf    the    second  week  imch  cases  were  numerous,   whule    families    l>ring 
pnutmied    by  it  at  a  time;    a  week  \nUiv  aueh  eases  were  still  more 
Mmmim  ;  and  by  the  end  of  the  nninth  so  numerous  were  the  invalkla 
that  tht:  businow  of  the  town  w.-is  seriously  intct-ferexl  with.     All  the 
patientji  and  attomiftnts  in  the  native  hospital  were  attacked  one  after 
the  other.      By   ''he  end   of  the   following  month,   that   is  nlxiut  eight     ■ 
wBeka  from  tliu  incidence  of  the  epidemic,  all  the  susceptible  in  tlm  town    f 
of  Amov  h.vi  passed  through  the  di^oa-se.       I'ho  epidemic  hung  about 
the  place  for  a  iiiunlh  or  two  lunger,  being  kept  alive^  apparently,  \sy 


I 


ttugers  from  siich  nviglilioinin^  Uiiriis  nml  vill/Lgos  m  hud  huhcrto 
Mttped  the  ^-ifiiuiion.  This  soemA  tu  "be  tho  course  nf  all  <li^ngitc 
cpidemicA. 

Like  olher  infoctUma  (-iiiilcniir  discascia,  ilciigiie  lends  to  advance  along 
At  trade  Tont«  and  Uiics  of  comintitivcition.  Thun  iln'  c)iidrTiiic  of 
I8T0-T3,  starting  fn_iin  Zjinzilmr,  tint  remtu'd  Ad<>ii :  fmin  litis  pnrt  it 
vwiliAiBed  mirtb  lo  ihi-  liini  Si>u  eunni  uiid  to  Ton  SiM,  iiiul  tuiAt  to 
Bdenbay,  Calcutta  and  Mmlms,  wbuiice  it  mdiiitod  all  over  India. 
Pwing  to  Sin^poro  il  follunud  tlio  trndu  ixjiitus  soiub  to  tlio  islands  of 
tha  Ea«t«>m  Atvliipela^,  and  north  ti^  Sium,  ('ochinC'himi  and  Oiiiiti. 
rroro  [iHlia  it  wu  carried  liy  cooliti  immigrants  to  M»uritiiin  and  Kt^imion 
in  \^l^. 

lAfluence  of  Climate,  Season,  Temperature,  and  Altitude.— Whi-n 
Atftgat  tpreada  boyoiid  ils  onliimry  gmgrjiiiliicul  limita — as,  for  example, 
m  the  case  of  tbu  ujiidomies  in  riiilu<It.-lpliiii,  Sjiaiii,  Syria,  cite- — tliUHO 
fitcnrion*  occur  only  during  the  hottest  [niiit  of  tho  year,  in  late  fiummcr 
iml  tiu-Iy  autumn.  Hitherto  ouch  PijidMiiicH  havu  Iwvn  arrfstfd  liy  the 
ifjpninch  of  wiiiLor.  Kvt^n  when  oci'Urrinj^  uithin  whnl  may  Ik-  deti|;natod 
M  ila  normal  googrnphioal  limits,  di-ngiu;  prrvaila  princiiudly,  although 
iw*  iiHTuiaWy,  during  lh«  hottest  [wrt  of  the  year.  Hi^h  tempei-atiu*, 
liunforc,  aoenu  ti>  Ihj  tiiiu  of  tbo  coiiililimis  it  ih-intLiidii. 

^idcmiu  occur  indifferently  during  atther  tho  dry  or  the  nuny 
MHona.  The  liygrumvtric  condition  of  the  atmoephei'u  is  therefore  with 
001  a  manifi^t  influonc*;  on  lhi<  iliM-ib^c!. 

!l  would  apjjtar  that  denjiia-,  like  yellow  fever,  proferw  the  coaat  lino, 
*od  tlio  dvltaa  and  valleys  of  greut  livers,  lu  the  iutenor  of  conttuenla; 
dtiuiugli  to  thid  ndo,  just  a«  in  the  raite  uf  yrllow  Ivvur,  thun*  have  Imun  ex- 
orptinns  :  such  aa  the  epidemic  of  1(^70-73,  whieh  spread  all  ovi>r  India. 
DwLnlnitiim  and  L-oncentration  of  ]H}pu1atiori  on  the  mationril  and  iilnrif; 
rivt'nt,  and  the  frrodom  of  eommiinifation  iM^tweon  communities  ho  plaowl. 
Buy  liavu  some  influence  in  determiiiinjj;  this  clinging  of  the  disease  to 
mtb  luaUitics. 

As  a  nilc,  elevated  places  Knjny  at  all  Aventfl  a  relative  immunity  ;  if 
tJie  disoaso  be  introduced  into  such  localities,  usually  il  docin  nut  spi-ead. 
To  this,  B^n,  thert)  art>  i^xni^ptionH,  for  tho  Syrian  epirlcTnie  pn^vailed  in 
pUces  from  4000  to  fiODl)  f«el  abovn  lht>  M?a-lev«l  as  well  as  tjii  the  eoawt. 
There  ore  no  facts,  therefore,  to  asswiate  tho  tlift'usion  of  epidemic 
ilengua  with  meteorological  rondition8  other  than  that  of  hijfh  ietn[>eiu- 
UiTft.  Nor  docs  it  appear  to  Iw  iiiRueneed  in  any  way  by  the  minond 
or  byjtrvmetrio  character  of  the  Roil. 

Iliffh  t£mpcn»ture,  n  cert^un  donsity  of  a  siiflceptil:)l<>  population 
iniprotwted  by  the  immunity  conferred  by  a  I'eccnt  flpidemic,  and  the 
'lilTuBion  of  a  sjiecific  germ  by  human  irtterconrm!  wi'm  to  he  tho  con- 
dition ncceiwarv  fur  tht>  ci*tabliahnietit  of  f^|)id<'Triic  drn^^ie. 

Symptoms  and  Course. — An  attjick  of  dengue  m.iy  bo  prt'cwled  for 
a  few  boura  by  feelings  of  muLaise ;  or  perha]iB  piinfnl  rhuuniaLie-like 
tiritige^  in  a  limb,  fingtir,  toe,  or  joint  uiay  hendd  its  approach.      Usually, 
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however,  the  (liHeAHc  flct»  in  (|t]it4<  Hii<t<Ji3iily.  A  pntic'it,  diimriliing  hin 
exporicrice  in  this  rosptict,  sakI  that  in  the  mrmiing  ho  got  up  ah  iiaiioI, 
foelinji  ([iiitu  well  aiij  liegan  Ui  dri'sn,  luit  hnfore  he  could  complctt'  his 
tuilet  Ii«  M'lis  K{j  prmtrattHi  !»>■  (utiri  anil  fwvor  that  further  exertion  was 
iropo<tsiI>lp,  ami  hn  h.irl  to  cmwl  Iwck  to  1»pH.  Similur  stories,  illustrative 
of  tbo  HUildt'iiiicss  of  iriciflencc  of  the  symptonm,  cirtTjInte  during  everj* 
opidtitnic  of  tlinijjiie.  Smni-liinot)  the  fever  \»  iiKht'i-tul  in  liy  a  feeling  iif 
chillinftM,  or  even  hy  a  smart  rigor  ;  aomctimoa  a  deep  flushing  of  the  fow 
\*  th«  lirst  thiny  reUKirked. 

Huwover  it  may  Iiegin.  fever  nipiilly  inercaam  ;  the  htwl  ami  pyelMiJls 
quickly  l»r;;in  to  acho  excoasjvcty,  ami  aorae  limb  or  joint,  or  even  the 
wholu  Ixxly,  is  racked  with  peculiar,  atiH',  rheumatic-like  pains  which, 
v&  tliu  |titlienl  HiHiii  cliaoovei'H,  are  mu4'h  a^nivated  tiy  iimvemeriL  The 
loina  aro  ihu  scat  of  gruat  discomfort,  amounting  in  i^ume  cases  lo  netual 
pain.  Thi)  faeo^jjarticularly  titu  luwer  part  uf  thi.'  foiubead,  aruunJ 
iho  oyos,  and  over  thii  malar  lioni-a^liecumt-s  siinitsi^d  of  a  deep  ]iurpic 
colour  ;  and  often  the  dltin  over  part  or  iho  whole  of  tlic  bo<ly,  and  all  visiljile 
umuQus  mi.-Mihraitos,  arc  more  or  less  Hushed,  the  mouth  and  tbrtNit 
IjeetKiiing  .ton;  from  eon;;estion  anil  huihII  i9U;H>r(ii^ia1  uh'urii.  The  eyes  arv 
usually  much  injoeted ;  very  often  the  whole  fate  i^  hloaied  and  swollen. 
This  congested,  erythematous  atato  uf  skin  cuuHtitutes  the  so-cuUcd 
"initial  Kuth." 

These  syniptomi  hccoming  in  severe  Ciwea  rapidly  intcnaifioc),  the 
patient  in  a  few  hours  is  cumplulety  prostnitvd  ;  his  pulse  has  risen  to  120 
or  more,  his  temperaturti  to  lOS",  in  some  i-ascui  lo  lOiJ",  or  even  106°: 
he  is  unaJiIf  to  irii>ve  owing  to  the  intense  hoa<ladie,  the  nevority  of  the 
pains  ill  limbs  and  loins,  and  the  sense  of  febrile  piostratiun.  The  skin, 
for  thn  moHt  |^'l.rt  hot  and  dry,  may  Ih;  moistened  fiiim  time  to  limo  with 
an  ahnrtivi'  pci-^piralioti.  Oaatric  oppi-csaion  is  apt  to  be  urgent,  and 
vomiting  may  rnceur.  Gmdually  the  ton^jiie  aL-4uires  a  moist,  creamy 
fur,  which,  as  the  fever  progi-nssiw,  tt'ndx  to  liecome  dry  and  yellow. 

In  thi*  coiiiiitioii  thn  juiiient  may  oonlinui;-  from  one  to  three  or  four 
days,  the  fever  declining  somewhat  after  the  first  day.  in  tllc  vast 
majority  of  cases  thin,  the  tirsi  anil  most  aeute  «la>;e,  is  sibnifitly  lermir.- 
atod  about  the  end  of  the  second  day  by  crisis  with  diaphoresis,  diarrh'-ea, 
diuresis,  or  episUixis.  When  epistaxis  mxiira  the  ivlief  to  the  honduche 
ia  groat  antl  immediate.  On  the  oecurrRnce  of  crisis  tho  crythemalou!* 
condition  of  the  skin  rapidly  subsides,  if  it  have  not  already  disappeai-ed. 
In  some  ca.iCs  ensis  does  tiot  iavur,  but  the  fever  slnwly  ih><.:IineK  during 
thre«  or  four  days.  Thus  the  urgent  sympti>ms  ft»r  a  lime  »Viale,  and 
the  patient  rapidly  or  slowly  passes  from  what  in  many  cases  may  be 
deseribeil  iis  the  agony  uf  tbu  ilriit  stage  to  Lhia  euni]xu'ativu  comfort  of 
the  seeond. 

When  the  second  stage  is  thoroughly  est;ihliBlied,  and  the  tem- 
perature li:i!t  sniik  to  normal,  the  [Mtient  is  uHually  sufficiently  well  to 
loave  hifl  bod  or  even  to  iitlend  to  hnsineKt.  K\\  occasional  twinge  in 
tb«  leg,  arui  ur  fiugcr,  ui'  a   tenderness  in   the  solea  of  the  fe«t,  and 
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pcfh^gititlitiRss  in  wnlkiti^,  nuiy  rt'Tuiiii]  liiiii  nf  wlmt  lie  has  gnnc  throngh, 

udwvii  him   llmt  he  is  not  yvx.  <|iiit*>  wt'It.      Itui   Uie  Li<iii;uc  cleuiis, 

({i^lile  retiinte  to  siiriiG  cxUmiI,  hiiiI  hw  fi:fU  inodcr.iti-ly  r*>niforlaIiIt'. 

Thi*  »tflti»  of  matt«^ra  tontinufs  to  the  fmtnh,  fifth,  sixth,  or  own  lo 

ii»r«ith  day,  counting  fitmi  tlie  fnumtni cement  *.<•{  the  illiicfrs,     'J'beii 

diMB  p-nrnilly  a  n-liu-ii  »£  fi-vflr,  Blij^hl  in  iiiopt  r/uwa,  more  suvi'n?  in 

ntkin,  Mid  UfiiuUIy  of  very  short  dumtiori — a  fmv  hrmra  porhaps.     Sdtiic- 

uo)»  IliU  secondary  fever  does  not  occur;  vcjy  often  it  is  orci-lookcd. 

the  nanni  of  fever  an  omption  nf  n  niwnhir  rhaiuftPir  nppoars. 

with   the  fever  and   with    this    "tominal    ciuptitm"  the    pitini* 

pcrluips  with    mofe    than    their   ongiiul    Bovt'iity.       The   fever 

in  n  fi>w  hiiiim,  l>iit  the  (iniplioii,  thon^rh  at  timeH  vi<ry  evan- 

ntnit,  mi»y  Ict-op  out  for  two  or  thn'iii  diiy*,  being  very  gpnctally  (oltowrd 

ftD  ti»|ierftct  du»inatnatiun.      It  Eckhitn  hajijK'ns  that  the  fever  ur 

.  of  thiA  RtAj[e  kfV'p  the  patient   in  Iuh^I,  itUhniigh   that  \9.  tho  he«t 

for  him   if   a  comfortable  and  BpTO«ly  convaUigcence  be  dcnired. 

dors    the    thermometer   rise   [*)    JOS'";   it   fallw  mjiidly    brl(>w   the 

kl  line  on  the  setting  in  of    diaphni-cnis,  diarrhoea,  or  other  form 

sit. 

The  terminal  eruiilion  poasesj^es  very  definite  rharaeters.      It  i«  absent 

■  A  «ry  few  only ;  it  ie  quite  poasiWe  that  in  many  of  those  case*  in 

it  wus  supposed  to  he  absent  it  wa.**  i^Hght  and  had  been  overlooked. 

Kilted,  it  is  rowtoliir  in  ehamoten  and  nsimlly  remrnencefl  on  the  jMilniB 

lai'ks  of   the   hanchi,  extendinjj  ftir  a  iihoit  ilixtaiiee  up  the  forvarmHt. 

lu  tievelopment    ifl    often  aAi>r>ciate(l    ^vith    sensationR  of    {nicking  and 

tingling.     On  the  palme  nf  the  liands  the  spots  are  at  first  abont  tho 

Meof  »  Mnall  pea,  circtdar.  duflky  red,  and  sometime*  slightly  elevated: 

Uwy  »re  best  seen,   however,  on  the  hack,   the  L'he«t,  upper  ainitt  and 

<&ijtbi      In   ihesw  situations   th«*v   appear  at    fimt  as  isnliilefl,  utightly 

•'"vaird,  cireidar,  retldish  brown,  rubeoloid  sputa  from  one-eighth  to  ono- 

«•!(  iif  an  Inch  in  dianuttee,  thickly  Hwitlered  over  the  aurfaee ;  each  uptit 

'•tjtni;  ittnUt^yl  and  suiTcmndefl  hy  nominl  skin.      Aftei' a  tiiii>>  the  spot* 

t'*n|Krging  may  coalesce  in  places;  thus  irrcgidar,  red  patches,  fiTjm  one 
*<»  iJirro  inches  in  diameter,  are  formed.     Or  perhaps  there  is  a  general 
'^Oa]o«cenc«  of  «pot»,  isiilating  lieru  anil  there  patches  of  wmnd  sMii  ;  in 
foiicaee  the  iidanda  of  nomnil  ekin  give  rise  at  first  itight  to  the  false 
'*KipraMion  tliat  they  constitute  the    eruption — a    pale  emption    on    a 
*<*Mkl  ground.      In  a  few  instances,  indecjl,  the  whole  integiunent  may  be 
^Orored  by  one  unbroken,  contintinus  Bheot  of  red.     Thy  rash  is  usually 
**»«*   proftwe    on    tho    hands,   wrist-i,   elbows   and   kne.-a,  and   grnemlly 
^^CuleMcs    in    these   situations ;    there    it  may  ofu-n    be    del>'<::teil    when 
^l»ont  or  scanty  elsewhere.      The  spots    disippear    on   pn.'s.'^nre ;    they 
**«ver  hecome  petechial,  or  only  in  veiy  rare  oases.     They  fade  in  the 
^*rdor  ID  which  they  appear ;  first  on  the  hands  and  wrists,  then  on  the 
*fcccfc,  fiux",  thighs  and  body,  and  last  of  all  on  the  legs  and  feet.      Doft- 
^^nunatioD  may  go  on  for  two  or  thre«  wet-ks.     In  many  it  is  trifling  in 
^moant ;  for  the  most  part  it  ia  furfumceous  ;  rarely  the  epidermis  peels 
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ofT  in  fliiliei)  nf  any  magnitude-,  and  ncvor  in  tho  bnuid  ebvcls  seen  aftef 
siMrlntin-'i ;    ofte-n,    for   a    clay   dp   Iwo,    it  ia  accomi>ati!«l   with    in 
irritatiim. 

In  Home  insUuicea  thfl  diBPiiae  muy  be  aiid  to  finish  iU  cotirse  wilfc' 
the  fjulin^  of  th<*  tormina]  ciiiptinn.  AppctiUi  and  otivngth  ji^nuiiuUf 
rolurii,  aiiil  th«  piitient,  after  a  few  days  of  debility,  foi^U  <juilo  wnll  agun 
nnd  .iliUt  for  work.  Kut  with  many,  indocxl  Hitli  muKt  |uti(>ntA.  thf^ir 
tmiiliVs  dfi  not  ond  so  aoon.  For  rlays  or  wivka  sonir*  Tninwlo,  t<nkdc<n. 
or  joint  is  the  snat  of  thn  pyeiiliar  pains  which  may  Iiocome  »o  acvciv 
as  to  send  thfir  viutim  1i:u;k  tti  IjihI  n>;iiir).  SomHtimi^a,  thrrc  nr  fniu^| 
vr<*el(!*  iiftor  nil  appircnt  tmc^i  of  thu  dinnuso  had  vaiiiiihtH],  a  joint  or  »^ 
mtisclc!  will  b^•  Huildonly  disa-bk-d  by  an  attack  uf  this  duHcription.  ThiB  may 
occtir  in  itati<Mi(.<4  who  during  the  aciitii  8taj;t>  Aulfumd  fwrhapfl  but  littla 
or  no  p^iin.  A  fiiij;(!r,  or  toe,  or  a  joint  of  a  fi»>;rr  or  t»x-,  may  aloot' 
Buflcr,  Of  tho  ji)iiits  pi'dirtjis  thu  km*u  is  moKt  frwiuently  afFecttnl,  but 
vriiitt  or  nhonldors  »h(t  an;  ofinn  alt»i:k(^d  ;  and  tho  n^iuiciatcd  niitaclcs  nay 
even  uiidorgij  coiisidwraljlc  atropliy  fmra  enfon;ed  disiiBo.  The  soles  of 
thfl  foot,  too,  and  tlio  Lfirsal  articnlatiouR  are  favonriti;  sitog^  Tb« 
pains  of  d«ngH(?,  both  those  nccim-ing  dunng  the  iniliid  frvor,  and 
those  whivh  may  be  regank-d  as  wqiieK  are  difficult  to  locatv  wjtJi 
prain^ion ;  tbn  joinhi  or  muM-lt?  itlTmUH]  may  1h>  percussed,  prcamift 
or  mnird  wHrh  impunity.  I>ii  Bnm  lociitfis  those  lutRociatod  niih 
the  knee  in  the  thigh  miisclfs,  which,  he  says,  ai-c  painful  on  dcr.p 
pfflssiirn.  The  pains  iiminlly  am  worst  on  getting  out  of  Iwd  in  the 
moniing,  and  on  moving  the  affoctcd  part  after  it  has  ivsted  for  wnnr 
time.  They  are  rulicvwl  somewliat  Ijy  rest  and  warmth.  FuMrc 
mov&ments  are  not  jitLinfnl,  bnt  «ny  n-jiiatance  to  thn  movement  of  a  limb 
may  c.iu»e  acntii  sulfpriij^.  Whin  a  muHcIo  ia  afVecto<]  the  ]K»in  i» 
accompfinied  by  a  sensti  uf  [Kjwerli'&sneea.  fl 

Convalcflc-enro  may  bf*  very  much  dfilay«>d  by  the  persistence  of  the  ^ 
pains;  by  anorexia,  general  debility,  sleepleesncss,  evanescent  feverish 
atUickft.  hoilK,  nrtiejiriiit,  lichenoid  and  jMipiiliir  cfuptionn,  nnd  by  t^o^bl^ 
some  pniritu».  Among  nerjuela  and  eomplieatiniH  may  lie  ineiitionrd 
enlargement  of  the  lymphatic  gland(»,  particularly  the  sttperlicial  cervical; 
orchitis,  po.'wiMy  enfhi-  and  pi'Hrai-tlitin,  hyperpyrexia,  and  ha-morrhagei 
from  the  mriiith,  nrisc,  bowel  or  ntonis.  Misrarriage  \%  rare.  The  urine 
AomctimeB  eotttains  a  trace  ff  albumin,  but  nephritis  does  not  oociir. 

Surh,  brietly,  is  a  dejwriptifm  of  the  dengue  observet)  by  myself  in 
Amoy  in  1972,  It.  wotilil  appi'iir,  however,  to  judge  from  the  publisbni 
do^cnptions,  that  there  is  ciuisidonilile  variety  in  the  HVmpcoma  o(  this 
disease  in  different  placea  anil  in  ih'fferrnt  epiflemic-s.  Thus  certain 
authoni  mention  »welling  of  one  or  more  joints  as  a  common  and  pro-  ^ 
tnincnt  symptom  ;  olito  mcta«t[u<is  of  tho  pains,  enlargement  of  the  fl 
subnmxillary  glands^,  orchitis,  and  so  forth,  m  being  frequently  present. 
Tbe«e  in  my  expeneneo  were  very  rare.  However  it  may  l»c,  the 
essential  features  in  well-marked  coses  are  pmctieally  very  much  alike 
everywhci-e  ami  in  all  epidemics  ;  nearly  all  writers  accentuate,  an  I 


I 


ud  tbamcttfristic  sjTnptom*,  tho  mirldennesia  of  the  rise  of  U-mpemturo, 
tiMiiiittKl  stage  ni  skin  congestion,  the  ptiiiis,  nnd  the  tcmiinn!  eruption. 

Relapses  of  dongiie  are  not  iinrommon,  nticl  «t.NX)iid  mid  even  tbird 
■tCieki  dunrig  the  sMue  cffldeniic  have  bueii  I'ucordcd.     As  a  rule,  llto 
IWBBptil'ilily  lo  tluK  ftiscose  is  exhaiinted  hy  ono  iittuck. 

Us  Incubation  period  Kpi^nii)  to  bii>  Koniow)i,)it  vurialitv.  It  is 
Mtuily  not  It  Ioiil;  one.  I  have  seen  a  case  iti  which  it  could  not  huve 
MMeded  Cwenly-ff»ir  hours.  Home  observpi-s  place  it  at  Sva  or  nven 
trnm  dtyti,  but  this  in  an  oTer-ei^timaLe.  One  to  thrt-u  days  seems  to 
Ic  our  tbo  truth. 

Epfzootlcs  concurrent  with  deng'ue  epidemics  hare  been  noted  in 
l^ii  in  I  "."'4,  iimi  ;it  Hinxriit  .ithI  Iihii;:ikjii  iti  1^72.  Tlic  unLmuIs 
Acted  are  enid  to  have  shovD  symptoms  of  parogis  of  oiio  or  more 
linhi. 

Diasnosis.  — The  disease*  most  likely  to  be  confounded  with  clengiio 
irr  mtheln.  ^aiHatins,  Tnensle^,  syphilitic  roseola,  influcnai,  rhoumolic 
ttrf  nwlariul  ft^vers.  A  knowkdge  of  tho  distinctive  fentinvs  of  theup 
'knous  diwase*,  nnd  of  the  fact  that  dengue  is  atlciided  liotli  with  a  nifih 
•odiritfa  articuJJir  pains,  and  that  it  occucs  in  gi-oat  find  ntpidlv  clovelopwl 
tipidcniii--i.  should  prrvrnt  .itiy  ai>rioua  on-or  in  difi^ncisijt. 

Mortality   and    Prognosis. —  In   uncumpJiL-att^d    don^nte    ihu    Uir<;ia 

wjortality  may  Iw  wiid  to  be  almoat  nil.     In  the  cattc  of  \cry   yoiui^ 

<^hildrvn   convnUions  or  delirium   may  tx-ciir  and  cjiubu  bouic  anxiety  ; 

^td  in    the  aged  and    infimi,  and   in   those  siillcriii^  from   clirnnic  ux- 

***asting  di.sendi>,  an  attack  of  dengue  may  provp  ,i  seiiuiLs  com  plication. 

"fcarli«  deiicril*e9  a  pernicioiw   foini  whii-h,  thoujjii   niie,  Tra»  very  much 

^nadcU  in  Calcutta ;  in  these  cases  the  lungs  were  O'denitLUtm.  and  tho 

r^tiont,  hectnning  drowsy  and  cvMiiolic,  quickly  pjissed  into  a  condition 

"^^iprDaching    hyperpyrexia    and    died.       Some    wiiterti    statu    tliut    the 

^SMvity  of  any  given  case  is  in  direct  proportion  to  the  almndanrc   of 

'*mption ;    others  deny  this.      In   the   Enroptaii    in  hot  and  indu-althy 

^^liiuate*  an  attack  of  dcnguo  very  ollt-n  K-ad*  to  u  eoinlitiiiii  ai  dibiiity 

*^eooMitating  temporary  change  of  climate,  or  even  a  rctnrn  to  Kurnpc. 

Xn  both  Europeang  and  natives  the  attendant  lowering  of  tho  riasistiro 

»  (lowers  disposes  to  other  and  more  dangoi-ou«  diseast-A,  KUirh  an  malaria, 
jrellow  fever,  dysentery,  phthisis,  and  so  forth.  ConsoquL-ntly  deiigue, 
<:>therwi>io  a  l>eiiigii  diwAse,  may  bi-cuiuu  a  eoureo  of  public  dan^'or.  It  is 
_  prululile  that  it  i.s  in  this  indirect  way  ihiit  the  gctioml  nturtality  risi's 
during  the  epid<-mic  visitation  of  this  disease. 

Nature  of  Dengue. — There  citn  bo  little  doubt  that  dengue  bclungs 

Xo  the  same  chus  of  diseases  as  measles,  scarlatina,  and  tho  other  exanthe- 

tnatous  fevers.     Analogy  distinctly  points  to  this.     Certaiit  writers,  how- 

vTcr,  oppose  this   view ;  princi[ially   on  the  gruund  that   the   epidemic 

«art«nsion  of  dengue  is  so  rapid  and  so  wide  that  there  can  he  no  time  for 

tlie  operation  of  infection  from  person  to  person.     Such  xvnteis  invoke 

KHBO  Taguo  ttilluric  or  atmuspheric  influencu  to  explain  tho  rapid  cx- 

teoiioB  of  tbo  disease  in  cpidcmica,  and  the  tendency  it  exhibits  from 


time  to  timo  to  become  rapidly  pandemic.  But  if  wo  bear  in  mind  tbo 
Hhnrtness  of  the  incubation  period,  the  almost  iiBiversAl  siLsc«ptibilitT  of 
u  population  unproleettxl  \iy  »  recent  vieitutiim  of  the  disim^c,  tiio  fro- 
qTKjncy  of  mild  aLiacks,  whieh,  even  during  their  height,  do  not  inoapuct- 
talc  the  siilijivt  iif  them  fmni  walking  aUMtt  the  »tro»5t*  :iii(i  thiw  diffiwiHj 
the  iitfoctiuii  fur  and  wide,  and  tbe  marked  tvndcney  it  ehoMK  to  pri-MuI 
capecinlly  in  towii^  and  dcriflely-pupulatt^l  (|Unrt«rs,  one  ran  readily  undei 
st«nd  thjit  thw  entire  populitlion  of  a  city  nmy  Iw  cxpoik-d  to  and  !ici|tunK 
th&  disease  iritbin  n  fortnight  of  the  importjition  of  the  first  cusa  Dengoo 
in  this  respect  closely  resemhle.^  influenza.  A  highly  infectioiw,  l>ui  not 
in  all  cjwi's  nor  generally  a  very  dtmililing  dixejute,  to  which  nearly  even* 
one  u  Bu:«cepuli!e,  »nr[  i\-hich  has  n  short  inculiation  period,  is  bound  bt 
spread  rapidly  irhen  intrrHlured  into  thickly- populated  districts. 

As  to  tliv  nature  of  ihe  poiHun  or  germ  of  iltiiiguc  thery  are  no  wcU- 
est&bliiihcd  data  on  which  to  base  ii  very  deHnito  opinion.  Bacteria, 
of  counKc,  htkve  Iwen  dcjJicrilH^d  in  connection  with  this  iih  with  oveiy 
other  fL'ver,  but  the  value  of  the  otfservatioiu  i»  at  bcsi  doubtful. 
I'robaWy  the  gorm  of  dt-nguo  resembk's  tfaoso  of  the  other  iiifp«*litrt» 
fev«ra,  which,  with  the  oxc(.'[ilii«i  of  th:it  of  relapung  fever,  are  rtill 
hypothetical.  It  i»  »  eiugulur  uiid  i^uggustivo  uircumsturice  that,  nlthvugli 
snmo  of  theso  exitnthcmntous  fevers  prevjiil  and  Kproui]  during  the  cold 
»ua<^ori  in  thu  tn>pic-8  UK  r>aadily  tut  during  the  hot,  there  are  others — 
yellow  fuver  ami  decigiie — which  eoise  at  once  to  extend  when  the 
l^impemture  of  the  atmosphere  sinks  below  a  certain  point.  Conversely 
there  is  ouo  feVL-r,  cunmun  oiiungh  in  iwld  luid  temiwrnte  climutee,  which 
BOomK  1(1  be  killuil  down  by  the  high  u^ni{H;r.iturL'  of  the  tropica,  namely, 
M.-arlct  fever.  As  the  lem[)cniturc  of  the  human  body  is  fairly  unifonn 
in  all  climates,  any  restJiiining  inHuenee  which  high  or  low  tumpervtiire 
may  exert  on  thc«e  disease  genn«  eau  only  operate  when  iho  said  genns 
are  outride  th»«  btwly,  and  as  thoy  p&m  from  one  |ier»on  to  another. 
Thv  (aet  tlial  lliesn  gcnns  are  so  easily  killetl,  or  rendered  inert,  by  in 
significant  dilTorrnces  of  atmospheric  tcmiwraturti  during  what  must  ho 
but  a  momentary  exposure,  seems  to  tell  very  strongly  against  the 
nupposit-iun  that  ihcaa  organiflma  are  liactcria ;  for  such  bacteria  us  wu  know 
are  organisms  whirh,  for  tlio  most  [tart.,  jwissesa  great  powers  of  rcsistanco 
both  to  high  iiud  low  tt-niperaturea,  and  are  certainly  in  all  casce  well 
able  to  withstand  Buch  inronsidertihln  eh'vatiotiH  and  deprcaaians  of 
temperature  a.s  occur  nutiirally  eithwr  in  the  t^'mperatc  or  in  the  tropical 
zones.  Analugous.  unci  similarly  suggestive  contrast*!  in  their  heat-resisting 
Rapacities  are  nupplied  by  tho  malaria  germ,  and  by  tlic  hypothetical 
genua  of  beriberi  ami  rheumatism. 

Treatment. — Were  it  poRsible  to  secure  perfect  iaolation  for  mn 
individual  iluring  an  epidemic  of  dengue  there  can  be  little  doubt  that  ho 
would  escape  the  disease.  Even  comparatiro  isolation  is  atlendcHJ  with 
diminished  liability.  In  Amoy,  in  the  epidemic  of  ISTli,  those  foreigners 
who  lived  in  a  more  or  less  rural  and  isolated  situatiiin  were  very  much 
less  afTocteil  than    were  those  who  lived  in  the  Chinese  town,  or  tliui 


id 
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tk«e  trhoM  occniAtjons  throw  tbcm  much  in  r^ontact  vitb  llie  nutivcH. 
Tbaini  siniilar  fiictis  poinl  tu  the  tlmoi-etical  ]>ossibility  of  thus  uvl:)H]in^ 
ittipte  daring  an  epidemic ;  but  in  the  ordinary  circumstance)!  of  life 
Bi  Ibe  tropics  Hiicb  [jrccautions  would  be  impracticable. 

Ijlke  the  ullit^l  fu^eni  ilmi^ie  runs  ii  ilcliriilL^  rauree  :  it  is  iuwIcm 
tu  tuempl  to  nbnrt  or  cut  it  short.  The  pntiVtit  ithnnkl  ^o  to  lietj 
wwDii  u  be  fvcis  ill,  and  be  nhould  keep  hU  room  until  the  tcnuinHl 
tropUuti  has  (|uit«  liisappcJircd  uriil  lie  ferU  wull  n^iu.  Ten  days  is  not 
l«aton|;  Ia  allow  in  ficv(-ri>  iittacka  As  in  inHuviirji.  re-»t,  liKht  diet,  and 
ike  ^»idauc»  of  chills  wmducB  powet-fully  Ut  a  spct'dy  and  sound  con- 
nbamav  At  ihc  outset  of  tb»  fin'nr  somn  Nalinc  diHjjhoretic  mixture 
wiA  miuitt;  nu»y  l«c  prcscriKed  pcrhapa  with  ailvH.iitaj?c.  If  tlin  pnins  be 
KViTF  uiid  the  fever  bigli,  untipyrin,  or  aricif>brln,  or  lii'lludoiirLii  will 
jivt  wrwit  relief,  (Johl  apjiliuitiontj  to  the  bnid  nro  cf>mforiiTi;;.  If  the 
idnfwraturw  ride  to  105"^  or  over,  cold  sponging  or  the  cold  bath  ought 
i>i  !«  luciL  If  tbu  painfl  conliitue  very  dUtre^ing,  a  hypwlei'niic  in 
JMlion  of  morphth  trill  aflord  wtilcomn  uAiff  and  do  no  hami.  rniKativca 
«ikl  rniL'tica  ahotdii  l«e  avnidwl,  unless  pronounced  constipation  or  a 
kmury  of  ft  recent  full  meal  ni^entiy  ikniianil  their  wxhiltition  ;  the  pain 
aiiifd  by  the  diitCiirhanc^  of  the  patipnt  more  than  ronntorhalancPH  any 
*iTwtai!e  tJiey  niiyht  othtirMiiie  biing.  The  diet  during  the  fever  must 
fcii liquid;  afi«rwapda  light  and  nutritioiia.  "Winw  in  the oarly  stagt-a  is 
not  juhiflaMa  Freshly-made  Icmonwie  and  iocd  water  will  !>«  found  U> 
ffn  the  most  acceptable  drinks  duriiii:  the  fever. 

For  the  pains  experienced   during  convale.-iccncp,    nibbing  with  an 

iipiiiiit    or   belladonna   liiiimrnt,    gentin    masiutgc,   eWtiieity,    tuiliiylaten, 

■auU  dosos  of  iodide  uf  pcttui.sium.  and  quinine,  have  each  beon  advocated. 

Debility   and    anorexia    indicate     tonics    ftucb    as    quinine,    atrychiiiiie, 

mineral  adtU,  vegetable  bitten),  and  chauge  of  air. 

Patrick  Manson. 


iffitseh'^  Hamdlook  of  Gfn^^rttpH.  and  Httt,   fiUh,,  vol.  1.,  New  Sy^lfnhan)  •'^oc.. 
^Bl,  eontAiitf  «  very  comi'luti-  ijililiogrojiliv  of  (li-n^tiic,    Tlio  most  recent  imitorUiot 
work  on  tJie  mlynit  t>  that  by  Da  Bruii,  rcI«iT«d  to  in  the  tnxt. 

P.  M. 


YELLOW    FEVEIt 

(ONYMfi. — English,  Htrtniujiuitfir  jiestHrnrr,  iiiaek  vmnii ;  Latin,  Fehris 
TtfjJiaji  iderodts ;   French,   Fi^ir^  jaunf,  Fi^vrf.   {/■tiynde  or  amnriie  : 
Spuiiah,  Fifh-«  amarUia,   yvmtta  m^to  or  prieto ;    Italian,  ftl^re  tfialla , 
(Sermmn,  Oeibet  Fkbrr. 

Defloltlon. — Yollow  fever  is  a  specific  infectious  disease,  oharactcri&ed 
by  A  contlmied  fever  of  two  or  tbrt-o  days'  dtiratjon  ;  but  sometimes  more 
VOL.  II  2C 
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protracti'il,  followed  by  a  remi«sioii  ending  in  convalescence;  or  in  aital« 
of  j)roBtiiiLiuii  awumpauii'd  l>y  vcllowin;**  uf  llie  nkiii,  urgent  vuiuiting — 
often  of  tibck  miiltcr,  alltutiiiniiria,  and  jmssivc  lisL-niorrhogcs.     lu  aime 
cases   a    wtoiiJ    f«l>rila    uiuveincnl,    of   ft    r*>iniu«nt.    typo,    follow*    tlia 
reinissitiii. 

Etiolo^.  —  Endemic  IIiAiMf,.  —  Yellow  fcvor  is  emlcmic  in  ihrrts 
areas — tbu  West  Imlicti  Eitid  tlic  adjiicviiL  cuu»L  uf  Mcxioo,  the  Seiii'^tiibi--^ 
r/iast  of  Africa,  iiriil  Hiuzil. 

Three  poiitts  in  ])aniciilar  stand  out  in  the  history  of  yellow  forer: 
(i.)  Its  comparatively  recent  appG;tninco  in  each  of  these  regiuns  ;  (ii.)  Tbo 
long  inturviits  during  which  it  has  Ihm.'»  absent  fnjni  the  places  where  it 
is  moat  siu-cly  believocl  to  be  ondumic  ;  (iii.)  The  frequency  with  which  iu 
rcappoarancu  in  the  locuHliL-x  frvm  whieh  it  has  been  absout  for  yean 
Ciin  ho  trari:il  to  i]]i|ii)rtaii(in  liy  tliip  fruni  iiifi!L'Li:^il  cctitres. 

/K«/  Inditi. — Ilirsth  nmy  bii  right  in  regai'diiijj;  the  epi<lcmie  dbotsp 
which  ravaged  tJiiadfluupo  in  the  jear  1635  us  yulluw  fovcr,  for  there  it 
unetjnivooal  evidence  of  its  presence  in  this  region  at  a  somewhat  later 
date.  Du  Tertre,  however,  wIid  df^eribea  it  under  the  name  of  fa^pt  dt 
haire^  niuki^  iiu  reference  tii  yellowness  of  the  skin,  to  btaek  vomit,  or 
even  to  ga&tric  irritability  Bi  syinptoms  in  this  outbrcnk.  Violent 
heodaebi.^  pulsation  of  the  tcinpural  arterits,  great  difficulty  of  bieatbin^ 
laasitiide,  and  [jains  in  thu  liuilis  arc  ihu  symptoms  enumerated  ;  and  bo 
adds  that  "it  usually  attacks  those  who  break  up  the  land  in  these 
islands  on  account  of  thu  [Hjieunous  vapours  cxliided  therefrom." 

Tho  first  nntl>re.ik  that  cun  with  certainty  be  a^^rribcd  to  yellow  fever 
is  that  wliich  apjieand  at  Uiirbadocs  iu  164-7  ;  and  that  we  huvc  here  to 
do  v'ith  the  trui!  typhus  icterodes  is  not  eo  mu'ch  to  be  inferred  from  its 
hiving  been  ''as  killing  us  the  plapio  " — for  which,  indeed,  it  was  mi* 
taken — as  from  tho  etgnilieant  etroumstance  that  it  extended  its  nvages 
to  the  shipping  in  tho  liarbonr. 

Yellow  (.ever  brokn  mit  in  Cuba  fnr  iho  fir«t  time,  so  far  as  can  l)e 
ascertained,  in  lC-iy-49  ;  thiit  is,  alxtut  1  40  years  after  the  settlement  of 
iho  island  by  the  .Spiinianls.  Mitking  every  allowan™  for  dffecls  in  the 
epideniiologifal  recoi'd,  it  is  clear  that  yellow  fercr,  if  it  cxi^tcil  at  all. 
could  not  have  played  any  imporlitnt  part  in  the  pathology  of  tho  isliuid 
during  the  first  century  and  more  after  its  occupation  without  having  left 
some  tnue  of  its  presence  in  the  records  of  the  time.  ■ 

The  lir)«t  aei'onnts  of  iUt  appearance  in  Jamaica  date  from  1C05;  in^ 
Siin  Domingo,  from    ICiS;    in  Martini(|ue,  from    1688;   at  Vera  Cnu, 
from  I'jyU  ;  and  in  St.  Thomas,  as  late  ru*  17113. 

Duriu';  the  suvcntectilh  and  oightcenth  centuries  it  was  absent  from  all 
of  these  islands  for  long  periods  of  years,  Barltadoes,  for  example,  en- 
joyed an  immunity  extending  from  1U')7  to  1G'<JU,  when  llic  disease  again 
broke  out,  anil  was  known  na  "  the  new  pestilence,^  or  Kendal's  disease. 
It  is  hardly  ct.uciii'alite  that  the  inliiibitanis  of  Harl^ndoen  would  have  be- 
stowed upon  it  suuh  des-ignutions  if  it  bad  been  then  of  frequent  ovcurrcncc^ 
and  well  Lnowu  in  tlic  West  Indies.     Atiothcr  brouk  of  5'!  years  occurrod 


in  lliii  kluid  between    1739  mid   17E)3.      In  Ran    Domingn,  nothing  is 

^faanl  uf  it  fur   th«  35  ycant,    17415-5!]  ;    wml   alwit  the  saiue   period 

I  ffu aliGent  fitr  38  years  f nun  Jnniaica.      It  uppeurn  ut  linvo  been  un- 

on  in  CiibA  from   1656  lo  1678;  from  the  Ijittpr  (\a.tc  on  la  1702, 

■pin  from    1706  to  1740.      Similiir  gji]>a  ix-tur   in   the  epidvtnio- 

\opod  rwurds  of  yollow  fuvtu'  in  Lbo  (ithur  it^luiulH. 

Nu  lem  renuirkuUlc  is  the  evar-reciirriii^  mention  of  yellow  fever 
tkioj  carried  hackvards  and  (orn-iiiTls  fruni  ieljiiid  to  island  by  nliips.  5u 
IvIkIi  aa  160S,  this  chararlor  of  thn  diitciuu)  hiul  Wcnm<!  en  vtp.W  rcciig- 
■ndthat  wo  find  in  thai  year  a  (jiiarantiiio  onliriaiic^  wjix  jmsmhI  in  8aii 
DamingD.  applying  tu  ^hips  coming  fnmi  tbu  Windward  Uliindtt,  "in  order 
MpivviiL  ihu  inlnxlnvtitm  itf  lh«  mni  i/p  .SV<iwi,"  as  yellow  fi-viir  was  ih^n 
mei.  The  frequency,  too,  of  outhrojika  «eoma  to  hnvo  born(^  a  direct 
nhtioo  to  tb«  activity  of  tiiulu  butwuen  pl^ea  within  the  yellow  fever 
Kaei 

'rnrfdw**^  J/riw. — Whether  y*'Ilow  fever  Ik?  indigeniius  to  thia  coast, 

viil  vas  carried  thcnci;  in  connectiiii]  with    lIir  slave  trade  to  tini  Wtiut 

ladiu;  or  whethrr,  on  the  other  hand,  its  upon  the  whulc  apprjirs  more 

jmlnlile,  it  was  introduced  into  Africa  fmni  the  West  Indiex,  cannot  now 

(« ilelermined  with  any  certainty.     There  urn  lUTunnta  uf  a  oanlagiouti 

diieue  at  the  Cape  Verde  laliunis  in  16.10,  which  ia  saiid  to  have  cjin-ied 

*€  3000  men  belonging  to  tbe  sqimdruii  of   Moscarenhas   which    bud 

iMched    there.       W*hon     this    sipuulron     reiu^hed    ]^■n1.■lnlbuco    in     the 

AiUowing  year  a  faUl  diatcniper  hi'okt;  out  on    shoi-e.     This  epiKiidc  is 

taken  by  some  to  poiut  to   the  early    presence  of  yellow   fever  on   the 

African  coaav     Tlie  tint  luiimpiviclialilc  evidence  of  its  existence  in  thin 

n^on  datra  no  ^rther  back  than  the  year  177^,  when  it  was  cpiHoruvc 

jHkijkf  L«)nii^  in  Senegal.     Schotle,  who  gives  nn  account  of  thiH  oiilbreak, 

that  it  was  not  nnknown  in   the«e  p^rts,  hut  waa  not  an  aiinnal 

and   be  trace*  its  introduction  on  that  occasion  from  the  Gold 

by  way  of  Sierra  I,wne  and  the  (himhia- — a  nnite  chat  wo  know  it 

lo  have  fotlnw<;d  on  more  than  nnc  of  ihe  riccjisions  nn  wliioh  it  ha«  hc.on 

introduced  from  the  West  Indies.     From  Schottes  account,  as  well  as 

from  snliatNiaent  observjUion-i,  wc  find  yellow  fever  on  the  West  Cotist  of 

aa  in  the  West  Indies,  being  carried  from  place  to  ]>lnce  by  marK 

commerce,  and  haWng  periods  of  outbreak  followed  by  considerable 

iterval*  of  absence. 

Hrit^U. — Aa  a  constant  element  in  the  nosology  of  Brazil  y«llow 
fever  dates  from  the  last  quarter  of  1819,  when  it  waa  introilnced  from 
Havana  or  New  Orleans,  or  from  Ixjth.  Krom  that  time  onwardn  d('ath8 
from  the  di&easo  have  l)ecn  registered  every  year,  with  the  exception  of 
1863.  Tho  annual  mortality  Hnctnatew  greatly,  rpmaining  high  for  three 
or  four  jean  in  Biiccwwion,  then  sinking  to  a  minimnm. 

It  is  from  these  three  centres  that  yellow  fever  Iuib  heen  prop.-igatcd 
to  other  part<j  of  Amentia,  to  Knrope,  to  the  Gnlf  of  tiiiineji,  to  thu  t'ongo 
Coast,  and  to  the  W"e-*t  Afriean  Islands.  Tho  continents  of  Aaia,  Aua- 
tnUia,  and  Polynesia  have  hitherto  e^Hcuped  thifi  pestilence. 


Jffa  of  Difiiitnii. — rrom  tliL-  first  «f  rlu'se  foct  yoUow  ftver  hu  been 
carried,  limes  without  uuinbur,  tu  the  tJiilf  Jind  AtUntiv  rtxujls  vi  Ui*' 
United  Suiu-e,  thu  Utwiia  iiiokl  rrcijUiMitly  iiifiM^tcd  Itt-ing  ficuporu  ii« 
cimsUitit  cuuuniinicKlioii  with  tho  West  Imlit's.  The  seapurU  <rf  lUe 
Boucli — Nuw  Orltiatis,  t'barloston,  rhilwltrl^iliia.  luiU  X«w  Viirlc — har^ 
hctiti  r<!pciit(MlIy  nivik^cd  by  the  dist^su:  while  thosn  of  New  England 
have  Im.'vii  iiiviuIlh]  tit  cuiiifMrativcly  mrc  inlorvatM :  Britixh  Anu-HcM. 
iiniLHiil  twice  unly  (yuebci^  1SL>:\  Iliilifiix  !  K61 ).  Nalclmz  ami  VicksbiirpE' 
on  the  Miississifipi — the  former  '2nu,  thw  latter  350  miles  by  waicr  abov 
Now  Orleans — have  been  ix'jjeateUly  attacked,  and  a  f«w  otber  towns  oi 
tho  river  itntl  iu  trilnitartes  have  KiifTen^J  frarii  nrt-a^innal  itivn^ioruL 

The  PuL'tfic  coasts  of  Cetiriiil  Amerita.  cut  air  from  direct  sea  communi 
vutiui]  M'ith  the  West  Iii'lics  hiivu  eulVered  liitle  ;  the  oiity  oiitbrcake  in 
ihiti  ri*;^io[i  are  ihuso  at  Sutt  Salvador  and  Maiizaiiiilu  in  1^68.  ut  Piuiui: 
in   1884  and  I88tf,  and  at  several  ]}oint«  in  tbc  Gulf  of  California  ia 

The  northern  coasts  of  South  Anicnca — fmm  the  Oulf  of  Daricn  to 
Cayenne  —  have  liwn  subject  to  frei|MeiJl  riutbr«»k9  of  yellnMr  fcvw. 
Dt'iiierura  on  uccouiiL  uf  its  mote  intimate  trade  nilalionK  uiih  the  Wvst 
Indieii  has  suffered  most.  After  ydluw  fever  boi-anie  domestiaited  tti 
Bi'uzil  il  has  theiice  been  introduced,  more  than  uiiee,  iiil<>  Muiite  Video 
and  HuciKi:!  Avitw;  )L  hi.iA  |H)n<>traled  u|>  the  Parana  to  (.'urriunte^  and 
Asuncion;  it  was  carried  to  I'eni  for  the  first  time  in  lHn4,  where  it 
threatened  to  become  endemic,  having  maintained  its  f<N)ting  in  that 
country  for  tift4(t;n  ye^irs.  ( !  iiayiuiui]  ha^  beeu  iiiviuled  twice  ;  l>oth  tinuM, 
huwover.  by  way  of  rananiu. 

Willi  ttiu  e.\cepli'jn  of  an  outbreak  at  Leghorn  in  1804,  all  the  f^lal 
Opidiiniics  of  yelhiw  fever  in  Kiiroj>e  have  been  reRlricted  l<i  the  lU-rian 
penitiHuU  and  the  B&learic  Ulamlsj  and  up  to  thfl  time  when  it  nliiainei) 
a  for^tinj;  in  Hiazil.  the  diBeiine  hiu)  nlwavfi  lieen  iniportt^d  fnim  the  West 
Indins.  Yellow  fovcr  made  its  first  fippenmncc  on  Kui«pe-in  Koil  at  Cadix, 
the  headtguarterfi  of  the  West  Indian  trade  in  L700;  and  su)tse>piently 
invailcid  this  jHjrt  in  1730-34,  1741,  I  Til 4,  ami  1780.  Lisliun  wjis  attacked 
in  17:iS.24,  and  Mabign  in  174  1.  Kespccring  thfse  epideraies  it  has  only 
to  be  observed  thiiL,  while  some  of  them  were  fatul,  none  of  them  showed 
any  ti^idoncy  tn  spread  either  inland  or  ahm^  the  ccMat.  Very  ditTerenl 
waa  the  (■.■tse  in  the  great  Spanish  mitlireakii  of  IKU0-IK04,  IWlO-lHIII, 
and  1HI9'IH21.  Those  ^vure  of  a  more  inteiiae  type,  attaekcd  almost  Uie 
entire  population  of  the  invjuied  loraliiie-s  causort  a  gTfAt  mortality,  and. 
exhibitirtg  a  Irnacity  ami  power  of  ditt'usion  not  observwl  in  the  earlier 
opidemies,  they  spread  not  only  along  the  coast,  but  far  into  the  interior, 
making  great,  havoc  in  Seville,  MuiTia,  Jtimilla,  and  other  inland  cities. 
The  later  epidemics  of  1823,  182^,  1870.  and  1S78  have  been  of  a  milder 
type  and  more  ilistint-tly  Inadised.  The  liiBt-mpntionetl  outbreak — that 
of  1878^ — is  interesting  as  having  occurred  at  Madrid,  and  not  on  the  «si- 
coast  as  on  all  fonner  occasions.  It  declared  itself  after  the  return  of 
troops  from  C'ubu,  and  in  a  sii-ect  where  the  discharged  soldiers  had  takta 
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up  iheir  resi J«nce :  il  appeared  on  the  15th  of  Sei)tcinher,  and  after 
itutkiug  altout  fifty  pereoiiit  uiitj  cniiitittg  thirty-livo  ilmlhe  it  diet]  out 
•boul  the  middle  of  October. 

Lislioii,  whioh  rciimiiied  frofl  fruni  yellnw  ffver  during  the  first  half 
tif  lliu  century,  in  the  secoini  hiilf  expeiiL'iicL'd  iwu  duLbi-ejikg — one  in 
I^U  the  other  in  1856-57 — -nfcor  thu  digi.'Mf«L>  had  cst/iliHshed  itself  nt 
B»de  Janeiro,  a  port  with  whitrh  Lisbon  is  in  c«m»tant  tuinmmiication. 

Twoquituiiisignilicaritoutbrcuks  have  ucuiUTod  in  Frsiicu;  luuncly,  at 
Rtttl.in  LSr>6,  and  al  St.  Xazaire  in  IV6I. 

The  only  instance  in  which  ytrlloiv  ff\er  can  Iff  -;tid  tu  h;ivt'  elTuttwl 
a  lodgment  on  our  tihores  was  in  1^G5,  when  the  infecliitn  wils  introtlucetl 
titU  Sw;tn!)ea  by  a  vessel  from  Cn^m,  It«  attacks  wei-c  restricted  to  thofw 
lilio  hiul  l>oen  in  direct  or  indirect  communication  with  the  vessel,  and 
amed  lifltwii  deaths. 

Th»  fxC«i»i'.m8  of  yollov  fever  from  the  St^nHgiimbJa  coast  have  l>e«n 
fpr,  and  limited  mainly  to  the  Africun  Islands.  A  very  rcniark&ble 
■joilany  of  what  appc^Ars  to  have  been  true  yellow  fever  occun-ed  in 
tCil|-9^  «t  v.iri«u»  military  pi>»t«  in  Upixr  Senega!,  1200  kilometre* 
from  the  coast.  Yeliow  fever  was  not  nt  the  time  epidemii;  in  any  piirt 
iif  Scne^mbiii,  and  had  been  absent  from  Upper  Senegal  for  ten  years, 
lu  0x01  ie  orifjiii  is  ihua  highly  improbable  (1), 

Ku'lemie  nnd  Ej/Jtlaiiic  chamtters. — Little  is  known  of  the  manner 
10  wkteh  yellow  fever  is  endemic  in  it«  native  habitiits.  Is  it  conaluntly 
prownl  in  an  utlenunted  iuim,  even  during  the  periud«  when  it  appesir* 
10  be  abeeni;  ia  it  merely  kept  Honing  hy  mn^Utnt  im|HH-tationg  and 
exportatiMi^  from  plaec  to  place ;  does  it  maintain  its  exiatcnco  by  the 
contagiiim  being  capable  <>f  rL-nniining  latent  fur  long  peritxls,  und  then, 
onder  favourable  conditions,  resuming  it«  activity;  or,  finally,  docs  ihcgomi 
of  the  disease  multiply  and  maintain  itvelf  in  tbe  miil  tir  other  substratum 
in  the  nmnner  uf  a  miabmnlie  disense?  S])ueu  furbids  me  In  enter  into  a 
dctnilml  diitciisi^ion  of  (hrse  qnetttions.  SiifBcc  it  here  to  fay,  thikt  Clarne 
Mid  TnUinich  :tt  .Mnrtini<(iii',an'i  Hr.iwuic  nt  I  t(i;tilebtn})e,  Ijiive  K;iliKtied  them- 
■olviu  ihut  yclluw  fcvur  iM.'i-a!iii>iuiilU'  n.-u{ipi.-urH  ^|K)ntaiiounKly,  ku  to  speak,  tn 
tbeae  kUnds  without  being  imported  anew.  Mosny  infurms  us  that  in 
tlie  opinion  uf  some  of  the  best  observei'x,  such  as  Kufx  de  Lavixon,  Lotu, 
BArwgor-Feniiid,  and  Nielly,  ihc  bilious  inllaeiimatury  fever  of  the  Wetl 
Intlii-',-*,  which  is  often  cpidcmie  aluiig  with  yellow  ft-vcr,  is  an  altennnted 
form  of  the  latter,  and  confers  thut  immunity  from  tbti  sevcior  mubidy 
which  natives  ami  acclimatised  per«ons  CQJoy  (16).  Direct  evidence  and 
•nalogy  «cem  to  favour  this  view. 

Of  the  c[)idcniic  characters  of  yellow  fovcr  more  is  known.  When 
the  infection  has  been  introduced  into  a  locality  it  usually  appeara  in 
•ingle  iir  iuilated  groujw  of  ciice*  fur  the  firat  two  or  tlii^e  wt-eks  or  lunger  ; 
ami  th^-sti  am  rcHtricted  lo  u  iianiculur  di&tricL  or  di^itriciK.  In  lhii>,  aa 
in  other  rcspeetR,  it  reminds  us  uf  the  plague.  After  the  disease  has  once 
eBcapud  these  limits  it  spreads  with  a  rupidity  proportionate  to  the 
density  uf    the    susceptible    populaliirm,   to    the  freedom  of    intercountc 
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between  the  lioallhy  and  tlio  t^ick,  nnd  to  tlic  cic't;reo  uf  U*mpcrature:  and 
its  inttti3it_v  is  RpociiUly  favoured  by  overcrowding,  wanl  of  vcntilntioo, 
and,  ai^L'ijriliri^  lo  Hnw,  \yy  uii  impure,  tindmiiicd  soil  (14).  auJ  otbor 
insauitJir)'  cotidiiioiiB. 

The  diinition  of  nn  eiMdcmy  is  partly  detcnuiiHixI  hy  lhc*a  local 
condilioiia,  jxinly  by  tlio  bciuiki  uiid  u-usithcr.  partly,  upiin.  I>y  tho  niuuber 
of  BUscQptiblo  Buhjectfi  in  the  town  or  quart'Ors  of  a  luwrt  (o  which  it  ii 
limited,  and  also,  to  a  considcniblo  extent,  by  the  type  of  the  pftrticular 
uutlii'cuk. 

The  varying  inl*issity  of  cpidcniie*  has  not  been  sufficiently  rocogniiwd. 
Iiifwrencc*  lespwrling  thu  infoylivo  chiinictcrs  of  yellow  icwr,  dntwn  from 
obsorvationa  mudo  in  iirdinury  yuum,  do  not  apply  to  thn  bciuoiis  when 
the  disejuij  ia  ao  widely  diffused  thnt  it  nm\*  be  8;dd  to  tie  patHlenne. 

The  uiuxinium  muiudity  occurs  in  tlic  early  autuniii  nioiiths  (September 
and  OctipliLT  in  the  northern  hemisphei*).  The  case  niortnlity  is  usually 
gruaU'st  at  the  bL'ginnitig,  and  viirirst  ividuly  in  diffen-nl  di'strict*,  ulrcela, 
and  even  j^rimpK  uf  lioiiEiri^.  The  disuasu  ia  ofivn  oh»H!rved  tu  bu  pur- 
tieularly  mah'gnnint  in  the  immi'diiito  neighbourhood  of  llie  luealitj  in 
which  it  makes  its  first  apjjennince. 

Aijtmfien  nn't  Mmlfs  iif  Trituxntissirm. — Obecrxiition  hna  niMindsntJy 
provefl  that  ycllnw  ftver  never  appenra  outside  its  nitive  habitats  or  oo 
board  ship,  excc|jt  nnder  circumstunees  that  point  to  its  introdiictiun  from 
without.  iMarilirne  euinmiirce  hiu  hitherLO  phiyc<l  the  prineiiMil  {urt  iti  ilB 
diffusion.  Ships  hocomc  contaminated  by  receiving  iiifectw)  persons  on  ■ 
board,  or  hwdthy  [H-reuns  who  have  either  beeo  in  an  infoctcd  locality,  or  ' 
have  JiJid  oomnnmicrttian  with  an  infeelcil  perann  :  also,  by  means  of 
infected  elothe*,  liajjftiigc,  cargo  or  ludlaat :  and  linally,  by  the  aguticy  of 
the  wintl,  «licti  lying  in  chisi?  prnxiniity  t(»  an  irdectitd  viwwjI. 

A  fu'iLJthy  port,  is  infrfrtfd  by  aniilogr)Ufl  nirana.  ft  is  thus  that  we 
find  yellow  fever  bnjiikiiij;  out  on  shore  in  the  houses  uf  »niIors  belonging 
u>  ati  infecliMl  ship,  or  of  thoBc  who  have  menOy  visited  nuoh  ii  vesacJ ; 
flttn.ckinjjenstora-houHpoffiof'rB  who  inflpe<;t  infej^tcd  Iwiggagc  ;  the  labourers 
employeil  in  dis'harging  the  cargo,  and  wnsberwoiggcn  who  wnsh  infected 
linen.  Kcprirting  to  tin;  Krvncli  (loveniment  im  thn  I'tuliz  rpiilfmy  «f 
IftOO,  Hei'thf!  f-ayn,  "On  wiit  (pm  t;os  imlividnn  (thoiip  fir«t  .tttackc*!)  fiircnt 
prt^cistl-nient  cenx  <p)i  nvaient  mi  <]uel«]UL<  relulion  avee  IVipiijiage  d'unc 
corvette  AnnTiraine  arrivi'-c  depnin  pru  dn  la  Havane :  on  sait  rpic  ces 
premiers  mitla^lea  furnnt  ou  des  marina  cm  <lefl  homines  dc  peine  du  port, 
et  plus  i»artieuli^rement  dos  employes  de  la  douane  et  du  bureau  de 
snnte  "  (5),  Onr  own  evprrinnoc  at  Swansea,  on  u  small  scale  it  ia  true, 
was  but  a  repetition  of  these  oU^crvations. 

When   the  contagion   of  yellow  fever  bus*  been   intriHluced    into  a 
non^>ndemic  area  the  disease  i»  spread  hy  intercourse  wirh  the  siclt,  or  m 
with   conUiminat-ed  persons,  thcmsolvea  healthy ;    by  means  of  articles  ' 
charjfcd  with  the  infection  ;  by  residence  in  or  \n3it8  to  infected  honses ; 
and  it   may  ha   further  propfigated   by  aerial    difl'iiHion   from   house  to 
house,  if  in    close  eontigiiily.      The  evidence   of   it«   commuRicability 
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by  mooiu  of  water  (24)  or  foud,  or  by  Ibc  iiguncy  of  nio»|uitoca  (8),  is 
iticonclurivc. 

It  is  right  to  ny  that  tlie;«o  views  are  by  no  means  universally 
ncof^picd.  As  Ilirsuli  |H)iiiU)  out,  "tliv  most  irttinuit«  kiniln  cf  contAct 
— stifb  (US  llio  healthy  ivnd  siek  sleeping  in  nno  UrH,  th(^  altr-tidaroe  of 
|il)yiiici»i»  am]  iiur»ct(  iii>on  tliu  Hi<;k,  ihv  iui)i  nf  iinL'lcanset]  liriei),  clotbesr 
or  buds  of  yvUow  fvvur  juliuntM,  puHl-niortuin  cxamitiitlton  of  Ihi^ir  liodies, 
aiid  lh«  lite — have  in  no  wUo  contribulefl  l-o  the  spread  of  the  diseaa*.'" 
Nameroiu  insUnaM  have  boen  rcmi-<l«(l  whivh  prove  Iwyoml  dutiht  that 
ibeea  sovmvI  kinds  of  contact  arc-  iioi  m^eessarily  futlowed  l>y  infut-tiun : 
but  this  i«  only  one  side  of  tlio  uliield.  Th«  exptTttnco  of  healthy 
Holdiora  occupyiojj  the  Kumo  \n.tl  with  their  Eii-k  cuninuk-s  in  Ctilfraltar, 
Hoording  to  Fym,  wae  this — "the  in>ldiur  wiui  tu  a  eurtJiinty  tJikt'ii  ill  in 
tho  eouTM  of  throe  or  four  days"  (17).  On  tlio  ocwutioti  of  the  outbreak 
*i  St.  Kaznirv  in  Franoi  (1861),  a  shoemaker  who  Bhurud  liis  bed  with  a. 
man  ompluycd  in  disvharf^in;;  the  Jxm  Mmi/  wan  attaokitd  anri  diod  (2). 
Tho  instimcca  are  innumerable  in  whieb  thi>ac  occupying  the  bed  nexl 
to  a  yellow  fuver  palierit  li;ivo  conlnii-tfd  the  cUbcibc.  Bally,  I'mn^ie 
and  Farisutyforexaniplf,  n:<!onl  thu  r;iKi3  nf  n  yoiin^girl  from  Uanrcllonetto, 
■ullFcririg  from  yellow  favfv,  who  wa?  adniittwl  into  the  hospital  of  Barcelona 
in  1811,  which  town  up  to  that  time  had  K't-n  free  from  fever,  "Three 
women,"  we  are  lo]<I,  "who  (H;cupied  the  nciglilioiirinj^  ln«Ia  Avero  im- 
mwliately  inflected  "  (3).  Jat-ksoii  himself,  who  waji  «tronj,'ly  op|>o«cd 
to  the  doctrine  of  contrigton,  a<]iiiits  thiit  many  per-iniis  caiiio  mider  faia 
nwn  obwr^-ation  who  had  contrirtpil  the  ([i.^rai.'*o  in  hosplials. 

Physicians,  nnnten,  ami  miiffiiHin;;  pi'ic.'its  liave  in  i^nnte  rpidcmit^  fallen 
rtctima  to  tho  disease  in  great  niiniliers.  Those  in  the  serAnt-'O  of  hospitals 
Miffer  lew  than  those  employed  in  miniRtering  tr>  tho  siik  in  their  own 
■IwellingK^  Frasor,  referrinj;  to  lh«  epidcniy  at  dibralUr  in  IS  13,  notioea 
"the  early  and  nlinoet  universal  seizure  of  medioal  officers,  of  the  clergy 
nnd  rabl>i«,  and  of  those  immotliately  emplnyril  about  tho  .-iirk.  whether 
friends  or  at  ten  d  at  it  jt,  and  the  sickening  of  wiuher'wonieii  "  (0).  At 
Alicante  in  lt$0 1,  according  to  Fariset,  out  of  13  pbytticiaiis,  10  were 
attacked  and  4  died.  All  the  ftuigeona  of  tho  town.  14  in  number, 
wore  attacked,  and  7  died.  Coming  down  to  quite  recent  times  <'*'e  have 
it  on  official  authority  that  22  out  of  27  physicians  and  pbannaciona 
perished  in  the  oiitbrealt  of  1878  in  Stnegni.  Still  more  conclusive 
evidence  of  the  danger  of  ititorcoursc  with  tho  sick  is  furnished  by  the 
raUtivc  inoidenee  of  the  diecjise  on  the  confessing  and  (he  non-eonf easing 
^iriests,  often  residing  in  Iho  same  monasterj-.  Prom  data  supplied  by 
Bally,  Frani,-oi8  and  Pariset,  it  u|iptian!  that  lOl  out  of  111  confessing 
priests,  whose  duty  it  was  to  attend  the  sick  and  dying,  were  seized  ;  while 
2  only  out  of  13  nori-confcusing  priests  were  sttacked. 

TTiB  evidence  of  tbt;  commiuiicabitity  of  yellow  fever  by  contaminated 
elothca  and  other  effocta  rests  on  two  orders  of  facta  :— First,  tho  direct 
nridence  derived  from  imtnnces  in  which  contaminated  articles  have 
gjven  rise  to  the  diseoiio  when  transmitted  to  e.  distant  place  where 
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yoUow  ifver  wiia  aliacnt :  secondly,  tho  no  leas  cogent  fivitlt'tifo  iilTuniiNi 
hy  instances  in  whith  yellow  fovcr  lius  been  carnral  Wy  lie-JiUhy  piT*.«n 
Ut  li)c;tlilics  porfucily  itvo  Irom  ihu  disease.  A  single  instaiuru  vtf  eub 
of  those  modoa  of  tmn^niiiuion  must  suffice.  B»'-rcngor-Fvnmd,  niur 
adducing  HUvend  slriking  itisUmces  uf  the  tniiisniimiioi)  of  y«11otr 
fovsr  liy  (.'4}iitH.iniiialei]  uH'ccU,  says :  "  1  know  anuthur  fact  at  least 
ai  strange ;  it  is  that  of  the  development  of  yellow  fever  in  a  remote 
vill-ige  uf  the  Hissw-AlpcJf,  after  the  parents  li;id  receivini  clothing 
bcliinging  Ut  tliHir  mm  wliu  Imrl  <liud  of  yeilnw  f{!vc:r  in  Scnt-pU,  anii 
which  hud  not  lieon  dUitifectod  "  (4).'  Dr.  I'atcraon,  in  the  .Medical  Timt 
iiTul  liaifHr  for  Ii^7r>,  records  an  example  of  tlie  wcond  order  uf  facU. 
IlihiJi  M'Jis  free  fnnii  yullriw  fev«r  from  Sept<iinl»ci'  IXfiO  uy  Mnrch  IMS. 
In  the  beginning  of  May  IS.M  the  lianjue  fji^rfy  arrived  fi-om  liio,  where 
yellow  fever  w-m  then  raging  with  grcut  int-eni^ity,  baving  on  l>»nl  men 
iitilTanng  rrom  the  diKeiLfie,  and  hiiving  loitt  men  from  it  on  iho  iwiwpi 
The  di.^easo  eontiTiued  to  make  hnvuc  on  board  after  reaehing  the  hArbotir 
until  »ll  who  were  Biisoeptililc  had  Ix-en  ntljicknd.  The  master  of  the 
v&asol  had  already  lufFerpd  from  yellow  fever  in  the  West  ImlictL  Ilia 
wife  wa&  on  board,  ttnd  Wirtg  immediately  landeil,  went  to  reside  a  miW 
or  80  in  the  CDUntry.  On  tliu  Ifith  .liirifl,  »i\  wetiks  after  landing,  she 
was  seized  with  fho  complaint  and  very  narrowU'  escaped  with  her  lifc- 
8he  had  not  Inien  on  UmhI,  nor  did  nhe  have  any  communication  witli 
the  v^^sel.  <ix«;rtpl  tbi-ongh  her  hit^lianil,  whu  ttli^pt  im  shore,  but  pusnl 
the  day  nii  Imiml  his  veascl.  \la  himt^elf  during  the  whole  time  remained 
in  perfect  health.  The  infection  In  this  case  hud  undoubtedly  been 
conveyed  f>y  the  ca]ilain  in  hid  cluthes  or  (^fTectA  from  the  cimtnminaUil 
vessel. 

For  evidenrc  of  the  efBcocy  of  strict  isolation  in  securing  immuratjr 
in  the  midst  of  the  infection,  we  must  refer  the  render  to  the  wnrbi 
of  Tyni,  Fra^cr,  Arejula,  and  others  mentioned  in  the  bibliogmphy  (18).    ■ 

iininfull  ami  llnmidiitf. — Kainftdl  lins  do  inEtuence  upon  yellow  fex-or  ■ 
except  in  so  far  a*  it  affocta  the  temiKTHtlire,      A   high   decree  of  atmo- 
sphciic  liumidjly  has  been  thought  to  increase   the   inSuencc  of  a   high 
toniperiiture  in  f»vourirtg  its  eproad. 

Tnpaifrrtfiktfid  ami  AltiUidiiiol  f^nditioru. — Yellow  fever  is  notably  a 
disoosc  of  8cnports  and  of  towns  situated  on  navignble  rivcre.  It  eoldom 
pre^-aiU  in  an  epidemic  form  in  the  country,  in  sparsely  inhabited  placec, 
or  at  high  elevations.  In  ita  severer  outbreaks  its  difl'nsive  powei-s  arc 
greater,  and  it  doe^  not  then  limit  itself  very  t^trietly  to  coast  or  river. 
IjBaving  out  of  view  the  altogether  exceptional  explosion  in  Upper  Senegal 
to  which  [   have  referred,  the  fanlicst  point  inland  to  which  it   ba*; 
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'  I  tin  no  vii!ii1  nlijucTion  lo  Tiii'l'i'  *litt«in«nl  tTi.nl  yellow  krvf  ww  lutirxIoMd  Intv 
Phllailclfihin  m  1711  >>>'  meftu«  of  tb«  rldlhM  of  a  ih^aqii  who  liul  dttd  ut  the  dlnMM  ia 
Bubaijoei.  It  l>  anvertfil  Ihut  t1i«  runiljr  of  Uie  iJ«OtJiMd  frll  ill  after  o[)«iiitig  llie  lioi 
o'Dtaluiug  111?  liir>vti?<l  1 1«il)««,  iLriii  frail)  tHU  un««  aa  toUitaiy  lliDt  csniKil  all  300  psnoni. 
IMa-l,  7^  Papert  on  ftvm,  LouOni,  I703-)  t  hav«  Wo  (mnVile  \a  vctilj  this  rifamMa. 
I^or  other  iiuUROH  of  the  ttnnamiiuilan  of  jrcllon-  fever  by  clathLnfc  Me  Porguaon'a  Mce«bt  «f 
ita  iutroduclioa  lata  Aaoeusloo,  qiinlol  by  i'yni,  op.  cit.  [ip.  76,  7i. 
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tltUDed  H  MiwInH,  al>o%'e  ^Of)  nuIf^-4  from  the  »ca.  It  has  tnorc  thnn  once 
qiptim]  at  L'^intuUi  in  Mexico,  OU  miles  inlHiiii  by  mil,  v^'tii*;h  Hgnin  is  uno 
•li  Uip  UgheM  poinU  it  boa  reached,  being  d04S  feet  abovo  th^  BOA-level. 
A  W  c&st-A  occurred  in  I860  am)  Hgain  in  1867  at  \«w(^aslIo  in  Jitmaica, 
«t  in  «lii(iKlu  uf  4000  led.  This  nuirks  its  cxtiomc  altiludinal  limit. 
U  kM  fti'vcml  timi^  broken  out  with  considerable  sin-enty  at  Cnmp  Jamb 
in  GuiuK-luiipf,  at  an  vlevnlioii  of  ]S()<I  feet.  Vlmv  far  Iho  frcuilom  of 
h^  tiavatioas  from  yellow  lever  is  to  be  ascribed  to  Iheir  Iowl'i-  Lemptra- 
Rm  is  aoracwhat  doubtful ;  but  that  this  is  one  of  the  causes  of  their 
iaonioity  cnn  hardly  be  ditfptit«d. 

6aL — Yellow  fever  shows  no  predilection  for  any  gcolo;»ical  formation, 

for  any  particular  kind  of  noil,  or  for  marshy  and  malatioiia  localiliex. 

I^  elitilo^iatl  iuijxirtancv  of  an  inipiu-e,  iU-dniined  »oiI,  apart  frmu  the 

nmHy  atU'iiUam  ctinditiona  of  over- crowding  ami  defective  ventilation, 

huWn  generally  admilt*d ;  but  not  on  very  convincinj-  evidence.    Yellow 

ffTfr  has  Iwc-n  olxsorvcd  on  tome  occasions  to  attack  by  pru-ferericc  blocks 

of  liniiM^  built  on  made-up  ground  :  and  Ln  Uochc,  who  lum  collected  in- 

sUDoM  of  this  kind,  hm«  also  eitipha)*i8t.>d   llici  iiptiirniii!.'  of  lite  iioil  a»  a 

factor  in  yellow  fetcr  explosions  (22).     One  iu  thi!  niori.-  disputicd  to  look 

upon  the  beta  narrated  as  simple  coincidenveA,   in:u>nuKh  as  upturning 

rf  tic  Boil  cuaaed  to  occasion  yellow  fuver  outbreaks  in  the  ^oitlhcrn 

Sutra  fnim  the  timn  that  effective  menAuren  for  the  inspection  and  dis- 

mfoction  of  vessels  from  the  West  In<iifa  came  into  force.     When  wc 

reflecL  im  the  numenms  instances  in  which  strictly  ieolati-d  communitico 

living  in  tho   wur»t  localilit-.'^  have  (>a('ii|Mid^a«,    for  example,    ihe  fiOO 

ptnaaa  confined  in  the  dockyard  of  (libmltiir  in  l-Slil  (9)^while  the 

diMue    WHS    raging    around    them,    wo    enniiuL    avoid    ihe    conclusion 

that,  in  terap«kral^  climatCA  at  least,  the  soil  \tnA  very  little  to  do  with 

the  Bprmd  of  yellow  fever     It  is  in  the  house  itself  and  its  contents, 

Tatber  than  in  the  soil  on  which  tt  ia  built  or  by  which  it  in  surmunded, 

that  we  liave  to  look  for  the  lurking-places  and  breeding-placea  of  tho 

infection. 

fgnanal  eenditums. — Age  arut  Sex. — In  the  I/sbon  epdemy  of  1?5T 
it  wa«  a«cenmn<><l  that  out  of  ;J46G  deaths  SOG  1  were  of  males  and  14<J5 
o{  feniHlca.     The  ago  diatribution  per  lHOO  was  as  follows: — 
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Tbeec  figures  show  that  yellow  fever  is  more  fatal  to  men  than  to  women, 
anil  U)  adults  than  tu  children.  As  it  generally  ussumce  a  milder  form 
in  women  than  in  men,  the  difference  in  tht!  ratio  of  attacks  between  the 
sexes  is  considerably  less  than  tlut  in  the  mortality. 

h'mx  ami  .■tn-Jimaiisalion, — The  Biiaccplibility  of  llio  while  race  to 
yellow  (ever  is  much  greater  than  that  of  the  negro ;  and  tho  disease  in 
the  former  assumes  a  more  fatal  character  than  in  llio  latter.  In  epidemic 
years,  however,  tho  immunity  of  tho  negro  is  less  contipicuoiu.     Kueh 
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obfierveB  that  in  1793  tlio  Africano  "took  tbv  dixcasu  in  common  with 
the  wtiito  pcitplo,  nnil  luiiriy  flicil  of  it,"  Imt  ho  adds  that  "  the  tliscaan 
was  lighter  in  thfrn  tlum  in  the  white  jjeoplu '"{23). 

Thfi  ohsrrviitionii  uf  Hhiir  iti  Ilntish  (luiiiiia  sikI  of  linrton  nl  No 
Orlojins  pljpi;  it  beyond  doubt  that  tho  natives  of  eolijcr  litittidM  p*y» 
heavier  thbittu  to  this  maJaily  thun  thuso  horn  in  warmer  ilimalaL 
Bhiir  fuiiml  thu  nmrtalily  per  1000  of  those  attiickeil,  acconlinj;  to 
nationality,  to  bo  as  fullows  :  West  Indians,  69  ;  Italians  and  French,  171; 
KiigliHh,  19:!;  Gcrtnanit  atid  l^iitch,  202;  Kcumlinavinus  and  Kuseiua, 
277.  In  thu  R.-)ni«  vrny  it  hiui  Ih'uh  tthown  that  nnlivcti  nf  tho  souUi  of 
Franco  are  less  liiiblc  to  lio  iiUarkird  thiin  those  of  the  north. 

As  iion^oiiB  Wrn  in  »  yeiUnv  fever  cuitntry  GulTor  leiis  than  st  mtigore.  eo 
foreigners  who  have  rcHi<iril  for  Home  ycLrs  in  a  jihico  where  it  ia  cndcmtc 
uTQ  vory  mnch  Ie«a  stUL-eptiblc  than  new-comcra.  Rey  found  th»t  no  Urn 
than  8')  per  cent  of  attacks  ocotirriiig  in  foreigners  at  liio  in  1576  fell 
on  Uioso  whose  residflucn  in  the  city  was  umlcr  one  ywir.  This  inciilcnw 
of  tho  di&caso  on  new-uomers  is  analogous  to  tlie  liiibility  of  the  soldier 
fresh  from  Knghmd  l<j  coilli'act  typhoid  fevpr  in  India  and  other  tropical 
countries.  Wo  cannnt  rt^fnse,  tlicn,  to  lulniit  for  acclimatisation  an  int- 
jwrtaiit  and  significant  place  in  the  etiology  of  yellow  fever. 

Ono  devcjiiped  att;ick  of  the  disea-^e  enRures  immunity  for  life:  ei- 
coptiou^  to  thin  rule  nie  extremely  rai-e.  Wliori  yellotv  fever  rAapiwared 
at  (lihraUiir  in  if^i:)  there  were  about  -'jOOO  persons  within  the  walls  who 
biul  already  I'oen  afTecli'd.  None  of  these,  so  far  as  could  Iw  aacortained. 
BuAered  a  Recond  atl^ick. 

HemoU  Caiifts. — Fraaer  informs  tis  that,  among  the  tToops  stationed  at 
Gibraltar,  it  was  observed  that  tho  hai-d  ilrinkerfi  and  debiliuted  wcro 
those  moat  severt'ly  all'ectcd.  "  Almost  all  the  first  victims  at  Baltiiuon! 
in  lTDt  were  |)eraoti8  hiLbitimtcd  to  the  immodcmte  iise  of  ardent  8]iirit«, 
and  very  ft^w  of  them  recovered."  Excesses  of  all  kinds,  fatigue,  exposure 
to  the  sun's  rays,  and  deprc«sing  mciitul  emotions  are  enumerated  at 
entering  into  the  causation  of  yellow  fever. 

Rtiapsrs  during  cornalcsecnco,  nlthougli  not  common,  ar«  full  of 
danger.  They  are  usually  to  he  traced  to  iiidiEcrotions  in  diet  or  ex 
posure  to  cold. 

Incubation. — Tho  period  of  latericy  in  yellow  lover  may  bo  put  down 
OS  ranging  hctween  twenty-four  hours  iiml  four  or  five  days.  The  length 
of  time  elapsing  between  the  dale  of  exposure  and  the  declaration  of  the 
distiase,  u-hi^h  does  not  necessarily  correspond  with  the  period  of  iucuhif 
tion,  has  been  known  t*i  extend  to  forty-five  days  or  lonj;cr. 

Bacteriology. — None  of  the  micro-organisms  that  have,  from  time  to 
time,  been  aiiritHinccd  as  the  B|>ocific  germ  of  yellow  fever  have  been 
proved  to  be  caua,illy  related  to  it ;  and  the  claims  of  tho  two  that  have 
attracted  most  attention, namely, the  C»-ypC«wc«(rj:'<«/Ao_?ffliVi(i  of  Freire,  and 
the  Teiragema  /fhriti  Jfina  of  Finlayj  have  Iwon  disposed  of  by  Sternberg. 
Some  good  observers  have  hitherto  failed  to  dntect  microbes  in  tho  blood. 
kidney,  Hrer  or  nerve-centrea,     Dantec  found  several  varieties  of  micro- 


gt^uiiSU  in  the  bUrlc  romtt,  and  in  the  Tnticous  m<>nil>r:trte  of  thu 
ilanich  ami  latcstineu  ^ko^e  uf  tli[»u  has  Ik'cii  [iroved  to  l>o  the  causu 
v{  yellow  ferttr.  Some  inlcrcstinf;  attempts  havA  henn  made  liy  Ifjtng^^ 
tBtrumuit  ihc  diwuse  to  dogs,  mbliits  and  other  nniiiiiils,  by  iiioculatioti 
vith  IJooJ  and  Mack  vomiu  The  a'siilu  npiimr  tu  !>«  incniiclutiivo  :  il 
hwitill  In  t>o  proved  that  the  bh^d,  blnrk  vi^mit,  or  nlvitic  <tischArgeN 
amMn  the  infective  agent  of  yellow  fever.  One  case  onJy  which  3e«niv 
taiKrinunafai  thfl  discharges  of  yelKiw  fevt^r  patients  is  known  to  me: 
Bira^gtr-F^niud  states  that  a  {thyaician  contracted  yi-'llow  fever  in  Paris 
in  the  winter  of  lt<7.^  while  studying  yellow  fever  dejections.  I  have 
Mtteen  tho  ori^nal  paper  {(iaz.  M^ii.  NatUes,  1S83)  which  voniaiiis  the 
4«bik  of  this  case. 

nature  of  the  Disease.  Tlie  fact  that  the  introduction  of  a  single 
flye  of  yellow  fever  into  a  h^'althy  locality  is  enough  to  diftnse  the  diacase 
through  a  Urge  coaimiuiity,  proves  that  the  conUjfiun  becomes  uiidtiplicd 
ai  in  other  infections  diBenses.  Where  does  this  process  uf  incrci.'^e  take 
|iU«1  \*  iho  infet'tivc  agent  repro«liiccd  in  the  Vidy  t.f  I  ho  »i»U.  and 
giTCi  tiff  from  itt  Or  n  the  yellow  fever  |>atieiit,  as  Ilirsch  suggests,  a 
nediun  of  spnviding  the  disease  only  iti  so  fur  n.s  the  morbifl  poixon 
ciiii^  u>  him  as  it  docs  to  other  ohjccl** ;  and  ihat  in  \h\*  vcjiiject  he 
plijnt  ou  other  [Hirt  than  his  elfecLs,  ov  the  coders  in  wliiuh  he  keeps 
Ikan,  or  than  ships  or  utensils  1  (11).  In  the  first  case,  yellovr  fever 
v3l  talw  itit  phic«  among  the  c^ntHj^ious  or  the  niinsniatic  iNiiitngious 
ikHUes;  in  tiic  second,  it  niicst  evidently  bo  chissed  among  tho  purely 
■iuutic  malaflies.  No  doubt  many  of  ihc  eircumatan^es  of  its  pro- 
fagttion.  •»  well  as  the  almost  coui|  ilule  immunity  conferred  hy  iitt  atlncV, 
■Ben  to  imliiiUti  a  rebtlionshlp  to  the  contagious  ehiss  of  diseases  ;  and  tho 
opiiiion  tliat,  muiur  ecrL-i.in  circiimsturLces,  it  tiiay  bu  coiitajjious,  like  emall- 
pocaDcl  mcBsIes,  cannot  bti  entirely  excluded  uuLit  the  micro  parasite  of 
ibe  disoMe  has  been  isolated  and  its  lifc-hiatory  studied.  It  is  almost 
inpMiible,  however,  to  coiici-ive  uf  a  purely  contagious  dixcjisc  being 
rstnctcd  (a&  we  know  yellow  fever  iji  mot^t  instances  is)  to  ueaports, 
■mI  often  to  ccrtAin  limited  district*  of  a  town. 

Still    more    doo«    yellow    fever  diU'or    in    its  nifxle   of    propagation 

the  mioEmalie  contu^ous  diseast^,  Fiuch  aa  cholera  and  typhoid 

Iti  these  the  vims  is  present  in  the  (!va<:tuition.»,  atid  is  fifnerully 

eoimuuiicateU  to  the  huallhy  by  the  agency  of  water  or  food  conlumin- 

<tad    with    faMSil    di«:hjirges,   and    ni-vt-r,    1    apprehend,    liy    t«m]H)nuy 

pmximity  to  infected  persons  or  tilings;  far  leas  by  the  infcrniC4'linry 

of  healthy  persons.     Whether  yellow  lever  he  coinmunicabb  by  water  is 

doubtlul  ;  but  that  air,  and  not  water,  is  the  common  mrdium  by  which 

it  is  communicated  is  certain,      If  we  cannot  positively   say   that  the 

vomit  and  fa*cca  of  yellow  fever  |»atifntH  are  innocuous,  we  are  (|uitti  sum 

that  ihp  diat-aftft  is  not  dependent  for  its  priip,-i Ration  on  citlier.     Linen 

Croni  the  sick  need  not  be  soiled  by  vomited  matters  or  faeces  in  order 

become  infectious. 

That  yellow  fever  is  essentially  a  miasmatic  disease  can  hardly  admit 
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*}f  iloulit.     Oil  tliiti  bypulhusis  we  exi>Uin  the  innumerable  iitsuints  tn 
which  thvi  tli);mi£0  baa  been  coniroiuiicatt'd   by  conUict  n-iih,  or  pmiiuilj' 
ti3,  tho  sick,  \<y  aasiiming  that,  the  patient's  clotlio  nr  smTonnding*  >n 
vlukrgul  with  thu  niJLism ;  this  Itecnmen  ilifTused  throiij>li  Uic  air,  and  » 
oithor  diroctly  so  cnnvcyoil  into  tho  sjatom  of  a  hcnlthy  pcnon  in  (be 
vicinity,  or  clin^  to  the  cluthca  of  the  latter,  and  these  aftervrardt  am- 
mimic.itu  tho  infection  cithur  to  the  wf^rnr  of  tho  chillies  liimseU  or  lo^ 
others.     If  thiiso  infpct«l  artiulE-ji  of  drvss  turn  packer!  awMy  in  a  cloMt  and\ 
warm  jiliice,  a  centre  of  infection  m^y  be  «et  np  tn  give  rise  loan  exjilosion] 
of  till)  ilJKuaw  wucks  nr  mnnthii  aflerv.-anlFi,  which  may  afToct  tlioee  ttba' 
have    not    been    in    <]irect    commnnication  tvith    the    nick.      This  tniu-J 
raalit  thoory  harmonisw  with  the  wt-U-known  tenilency  of  the  vinxs  l»j 
clin^  tn  hnUKt'fl,  to  the  holiia  of  nhipa,  to  ctothes  ai|fl  ntli(>r  mnlia ;  and( 
rentiers    inielHgililu    tho    slow    initial    development  of   an   epitlcmy,  itrj 
soniional  character,  its  reappearance  in  »  town  after  having  been  Ut««t , 
during  the  winter,  anil   the  intluoncu  nf  acclimntisatinn  in  diniiniEhiiig j 
susceptibility. 

Grantwl  tho  varying  intensity  of  llie  infwtivo  agnnt,  for  whieb  I 
have  contended,  the  mia&matic  theory  exjiUina  alike  tho&e  facts  that  have 
been  appealed  to  In  support  of  the  non  contiigious  nature  ef  the  malaiiy, . 
and  ih)!  eimally  well-atlested  evidence  of  its  tninsraissinn  hy  contact  wUh' 
the  flick,  hy  tho  agency  cf  fomilea,  and  by  breathing  tho  air  of  infeetal 
houses. 

Symptoms  and  Course  {General  sketch). — In  quite  exceptional  in 
fltincvH  a  cerL-iin  degree  of  niithiixe,  chanicterifled  by  anorexia,  constipa- 
tion, headache,  or  vertigo,  h  felt  for  a  day  or  two  before  the  attark 
Much  more  frequently  yellow  fever  dochiros  itJielf  abruptly,  seizing  the 
[latient  without  warning  while  in  his  utinal  stato  of  hmlth. 

The  first  symptom  i»  Ufiually  a  chill,  which  may  amount  merely  to  a 
feeling  of  coldnesw  so  slight  and  evanescent  as  sctrnely  to  attract  at1«A- 
tion  ;  or  it  may  be  more  intense,  (ici'laring  itself  in  a  rigor,  severe  but  of 
short  diimtiiin,  or  by  re])eated  shivorings  altcninling  with  heata.  In 
some  caKes  the  chill  i.'^  absciiU  Thii*  stiige  of  iiiv;i9i)in  seldom  lasts  ahore 
twelve  hours,  and  its  intensity  iind  duration  are  often  observed  to  l>e»r  a 
dipect  rcliition  to  the  eevcrity  of  the  impending  attack.  Severe  frontal 
and  ocular  headache,  racking  pains  in  the  loins  and  linlb!^  ]>altor  of  the 
skin,  and  a  ri^e  in  the  teiuperatiirc,  are  tho  usual  symptoms  of  the 
invasion  stage. 

As  tho  chill  p:isse9  o^,  the  face  become-s  red  and  Inrgid,  and  the  eye 
injcclud  and  brilliant ;  thu  headache  and  tho  ptins  in  the  loins,  juinl^  and 
muscles  of  the  extremities  increase  in  int.ensity.  The  patient  is  agilAted 
uiid  anxious  ;  the  mind  may  remain  clear,  or  at  mo«t  wanders  at  night :  in 
rare  eases  only  is  there  active  dolirinm.  The  temperature  in  the  mean- 
time rises  rapidly,  generally  attaining  it«  fa*tigiuni  within  twenty-four  or 
thirty  haura  from  the  onset  cjf  the  discoeu ;  and  reaeties  some  ]Mint 
hctwi-orv  103'  and  107'^  F.  according  to  the  severity  of  tho  attack.  The 
respiration  is  hurried  and  laborious,  and  the  pulse  accelotsted,  full  and 


luiiixlitig.  The  skill  in  the  niilitcr  cues  i^  tiioitit,  }>ut  in  llio  severer 
It  liilrv  and  puiigiTtiL  Tliu  uppctito  in  lusl ;  (h«  tongiic  in  covoird  witb 
iwliili;  fur,  lbetipaii(lc<lgerit>ei[igrcd  :  tho  buweU  nro  cnnslipntRil ;  ihoro 
■  ■Mliftatioa  vi  beat,  pain,  or  <li«trvss  ut  the  t'pip»Atrium  ;  Ibv  «totnacb 
iMonoi  irritnlile,  and  vumitin^  uf  a  vluar  iic-itl  Uniil  onsnifi.  11)0  un'no 
■I  mit^,  and  from  tbc  second  doy  is  found  u>  cuntnin  aJImmin,  vrbile 
tkOTM  is  iliniiiiii'tii'i). 

On  Lhu  sccmid  or  ihini  iliiy— simiclinivti  laler— a  rhimgo  laki>H  place. 
Ike  t«iDpcmturo  and  puls«  fall :  tlio  hi-adacho  and  pHiiii«  f^uliMde ;  the 
<hBnc(iunstic  rvdncss  and  turbidity  uf  the  inco  tout!  dt^wn,  as  dcH!S  also 
liwRilTu&ion  uf  tbe  oyr*,  uhicli  in  nuuiy  uiuscs  now  MSsnmfs  tlio  yellow 
tin^  which  may  aflorwurds  fxtftid  to  tht;  real  of  the  body.  The  gastric 
tnWiility  and  distn*ss  )jkvwjn<  aliatc,  and  ihi-  {>u(icnt  feels  liettvr. 

Hm  in  tho  luniiuj:- point  in  the  diHejise.  tf  llu-  imprnvonii;iit  \»  to 
tad  ill  coiival«8ceiiir«,  the  tvmp^raturi!  fidU  gntdiL-Llly  {»  thi>  noimxl ;  the 
|Hlnc  diftirebs  di&apiwars  and  lhu  upjiolite  rotiirnx ;  the  nrinu  iiitTi'ast^s 
inqmntity,  whtlc  thr^  AJImmin  stcaiiily  diminishes  and  a  corrcRpnnding 
merewe  uf  the  itrea  tnkt-s  pUue. 

If,  on  tho  uther  liaml,  after  u  lull  extending  fitim  a  fen-  hoiirti  lo  one 
«f  Wu  day5,  ihc  giiAtric  symptoms  ruippoar  in  an  aggravated  foi  m,  with 
lUnt,  anxitity  ul  thu  pntwrdia.  and  vomiting  of  a  clear  liquid  mixed 
vilii  rhoci)Ulc-c(iloiire<l  tiakps,  or  of  a  fliiiil  uiiifomily  black,  tliu  jiatiunt's 
lift  lung*  douiitfutly  in  tho  balance,  The»e  Hymptoina  are  accompanied 
otfccr  hy  a  rocntdcscencc  of  (he  fever  or  by.  what  ib  iwri'  oniinoiia,  a  fall 
rjrf  lli(^  tcmpi'mliirr  l>ctow  nnrmnl  ;  and  by  ii  <liminntion  uf  the  urinary 
mnLiuii,  nith  a  curnti]Min<ltng  inercase  uf  utliuniiti. 

Vet  even  at  this  stage  a  change  for  the  botttr  may  take  place. 
In  thift  case  tho  imtabilily  ^f  the  stomach  again  snh»idc«,  the  piiticnt'* 
rirrngth  nlliea,  a  griulual  uDjeliorntion  of  the  Dtber  untoward  eyniptoma 
fofJows,  and  convaleecenoo  is  rapidly  rstiiblislied.  More  fi-c(|iiently, 
boM'cvrr,  i.be  balance  inclines  the  oihci'  vi-ay.  The  proMratiun  in- 
cnea*c» ;  cupious  vomiting  <■(  hluck  matter  »et8  iit  ;  the  yellowness  of 
the  skin  becomes  more  pronouncfHl  and  generalised  ;  in  the  more  m;dig- 
nant  cMM  tlM  tkin  i»  likewise  covered  with  ))elechi»>  and  vibices ;  ami 
aluDg  with  these,  and  depending  up^Mi  ihc  Hime  conditions,  hieniorrhitgca 
otten  take  pUco  from  tho  mucous  membrnnes.  In  iitome  cpidi-niies 
K«ngrtnuu«  spot*  on  the  liuib«*  or  on  th«  wrotutu  liav*  been  of  relatively 
frr(|uent  uccuriencc.  While  these  omiiiouH  syniptoniR  arc  being  evolved 
the  mind  may  remain  clear  and  coniinuc  bo  till  tlie  end.  More  frequently 
the  iHitient,  thvtigb  not  inL-oherent,  is  a[»tthelic ;  be  fiiils  to  realise  his 
coodition  ;  expresses  binn^elf  bopL-fiilly  as  to  bis  state  ;  Inpscs  from  limo  to 
time  into  a  dreamy  reverie,  or  attemptu  to  get  out  of  be*!.  Towards  the 
•Dil  biccup  ncti  in.  the  features  beiMnie  i^hrunken,  suhsuktix  tendinum 
Apfjeara,  and  the  jx-iticnt  dies  exhiLU<(ted  or  comatose. 

Grades  and  Forms. — The  most  useful  ela(«ification  is  that  which 
raoognins  three  grades  of  iuteniiity^ — thn  inilil,.  ihu  severe,  and  the  grave  ; 
and  armnges  anomalous  forms  acparately  under  the  heading  of  pemiciotis. 


i 


The  gmrity  of  the  third  grmie  dependa  upon  an  exaggemtion  of  aoei 
moro  of  the  common  syniplnnm  of  yntlovr  f«vor ;  aa  wh«D,  for  example,  tUj 
fever  nscfi  Ut  a  puint  that  put.i  life  in  jco|jardy. 

Tlic!  periiicioua  forms,  on  the  oilier  hand,  are  distinguished  l>y 
devclcpmiitt  of  Romn  spflciul  synifitom  or  jpttup  of  nymploin*  ftirdgn 
tho  onliuiiry  pheiiyniena  of  the  disease.     I  shall  restrict  my»clf  to 
hriefii»t  notice  of  thiT«  of  theso; — 

1.  Tfie  J fitpWlir.  f'tirm.—Thf^  patient  is  more  or  lea*  suddenly  sUikV^ 
down  with  vertigo  followed  by  stupor,  coma,  and  convulsions,  geitenll^ 
term  in  11  ting  in  dwith.  The  pnlsn  is  weak,  and  finally  becomes  fall«ring 
ami  ijT"jgui«i' ;  thu  skin  is  cold  and  clii-mmy,  oi"  dry  and  tlultby,  "  In  tlu 
mcAnltmu  the  p;itii>nt  lies  us  if  (itunned,  with  dilated  pupils  and  an  ei- 
pruMxion  oi  glaum  upon  the)  rontitennncc  From  this  unpromising  slate  xn 
effort  at  reaction  occasionally  takes  place,  but  this  s«irc«ly  ever  loads  to* 
succojuifiil  reavtlt.  Morogenemlly  the  patient  becomes  p«i-foctIy  comatoao ; 
ihu  eyps  ««ume  a  ;:;l;i,'«y  appearance,  tho  pnUe  fadr«  away,  in^-otuiilary 
dtscharj;«»  and  profuse  l];emun  hujjes  sujtvrveuc,  and  deulb  fioon  cusuu'J 
(La  l^)che). 

2.  Tlte  Ahjul  /'rjrm,— This  form  was  of  rather  fpwpicnt  occurrence  i| 
the  epidouiy  of  Lisbon  in  1>(57.     Tho  prostratiou  \%  curly  and  cwi 
tho  features  arc  sunken,  the.8urface  cold,  and  in  severe  coses  this  oolti 
extends  to  th«  li|««,  tongue,  mid  brvath.     The  Ivraperalurc  in  thu  axiQ*'' 
often  ful]j(t-o  Ufr  F.     Tho  piil«e  i»  small  or  impcrcf.ptilile.     In  a  hirgv  |mi 
uortiuri  of  those  cases  tho  hri-morrhagic  tendency  it  present  in  an  i^xtreate 
degree.     Yfllywiic*s  of  the  skin  \*  wry  uften  wanting,  and,  when  it  tloq. 
iqipear,  Vi  gunorally  limited  to  n  slight  yellow  tinge  of  tho  conjunctiva!,   fl 

3,  Thf  ChUfrair.  Form. — This  form  is  marked  by  execcaive  pur;ginp 
and  vomiting,  copious  clammy  perspimtiunx,  pet-cchia  scattered  over  tin 
akin,   and  great    prostratiort      An   interesting  account    of   an    epidemj 
which  uccurrod  at  Cnra^oa  ta  givon  by  l£uup]je  (14),  in  which  e.Yce«9iv« 
biliouK  vomiting  and   purging,  with  copiuuK  cold  aneata  and   intend 
prostrauon,  rupkced  the  ordinitry  symptoms  of  tho  invasion  Etagc  ' 

Analysis  of  Symptoms. — The  tritrfirmlnre  in  yellow  fever  is  marked 
by  a  auilden  rise  to  101"  or  105"  F.  The  fauitgium  is  gencmlly  attained 
in  twenty-four  to  thirty  six  hours,  and  tho  t4;mpL-Mturc  contJnnen  at  ihi» 
point,  with  slight  v:iriiiliuns,  for  a  period  of  two  or  thruo  days  ;  sometimes 
longiir.  It  now  falU  by  degrees,  Ktuadily  or  with  nvoning  exacerba- 
tions, to  or  within  a  degree  or  two  of  nontial.  When  a  romiasion  only 
takes  place,  this  evening  rise  and  morning  fall  are  freijueiitly  observed 
boforn  thi*  tenipitmturc  finally  attains  the  nurninl ;  anil  at  this  period  a 
oecond  rit^e  may  set  in,  also  characterised  by  distinct  mortdng  remissions 
and  nvetitng  exaciTbations,  seldom  ranging  atiovu  a  degree,  a  degree  and 
a  half,  or  at  most  two  degrees  Kahrenhfit.  This  srcondary  ri.'»c  is  only 
met  with  in  tho  more  nevero  forms.  Although  considerable  umfonnity  is 
ohservod  in  the  evolution  of  the  febrile  phenomena  in  most  ca.^eR  of  a 
mild  or  moderate  grade,  it  must  be  confessed  that  the  march  of  lh<- 
temperature,  especiaJly  in  the  grave  and  pernicious  forms,  is  often  very 
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lagnlAr.     The  following  cliart  illustrates  some  of  tho  characters  of  the 
iqienturo  curve  to  which  I  have  alluded  : — 
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iViv. — During  the  stage  of  rcjiction  tho  pulso  la  accelerated,  full, 
wnding,  and  comproBsiblo ;  diminishing  in  force  and  freyuency  as  the 
niwion  sets  in.  In  grave  cases  it  is  small,  fiist,  and  feeble,  and  towards 
*  end  irregular  and  intermittent.  It  may  be  observed  that  there  is  no 
'TreBpondence  between  the  number  of  pulsations  and  the  height  of  the 
iwmometor. 

The  at-tn  is  pale  during  the  period  of  invasion,  and  when  algid  symptoms 
wifest  themselves    this    state  of    pallor   continues  and  develops  into 


A 


livldity.     Wlion  reaction  is  established  Iho  skin  bccomee  bot  mid  di;, 
hul  Htul  moi'it.     It  \a  nft»ti  hut  and  diy  at  the  oiitaiit,  and  IxNXimu 
or  foverc'l  with  pei-s  pi  ration  jib  the  reaction  ad%jince5.     The  f»ce  i*  now 
r«d  aruJ  tiir;!i<l,  ;<.ti(l  tlitj  vya  Riitfiidnl  aii<l  l>rilliunt.      YnlUtwness  of  Uw 
skin  is  oftni  Al».4uiit  in  mild  c.mcs  thi-oughout  th(^  whole  course  of  tke 
disease  ;  ami,  Htnin^u  to  say,  it  is  oitvn  vrantirig  in  the  a,\g\d  fumi,  evea 
when  h»mt(rrhii>;('s  am  [jroserit.      It  is  rarely  nltoj;iaher  nhaent  in 
mnro  iriti^nse  giiulat  of  tho  disiiaso ;  ahboiigh  in  thcAe,  too,  it  tnaj*  be 
tittle  obtrusive  as  to  ha  overlooked,  while  in  other  iiiakinces  the 
ansutnos  :i  iloe|i  nnin>;(i  tir  even  bmnw!  hue. 

Ict<>rns  atiklcim  make!!  jtti  uppcrurance  before  the  beginning  of  the  rcnb- 
sion,  when  iKu  reduc&s  of  the  fuvL'  ti:i!^  subsidiHl.  In  lioaie  ewes  iu  adveol 
19  iloft-rroii  until  tho  appntanh  of  detuh,  or  il  muy  not  apijear  imlil  after 
death.  Tho  yellowness  U  6rst  noticed  on  tho  conjunetivie  and  face,  ijireadl 
to  the  nock  and  vhe^t,  an<i  then  to  the  rest  of  the  bo<ly.  True  bopato 
gi^rtoils  jaundice,  with  bile  pi^tiftiit  in  the  urine,  and  defoloration  of  tiie 
fieces,  js  to  be  ivpinletl  as  a  purely  accideiitJil  phenomertoii.  In  yeU 
fever  the  icterus  ia  hn'mato^enims,  and  flosely  assm-iated  Hilh  allniminnrii,' 

Peterhiie  and  [arj;e  irrogidar  purpuric  patches  are  mot  with  especudly 
in  the  ul^td  and  h[i?moiThagic  forms. 

An  erythdinatoua  eruption  on  the  ecrotnm,  or  around  the  ndra, 
frequently  obitt-rved  ;  and,  when  present,  is  loolied  upon  a*  pi>th<^nonii 
of  yellow  fever. 

An  ftlto;,'oiher  inde-acrili)il>lo  ndnnr.  which  is  occasionally  exhaled  from 
the  skin  in  nialif^naiit  cn&<}»,  in  a  sure  prugiio^tic  of  death. 

ilanvtri'hages  arc  occasionally,  but  very  seldom,  seen  in  the  cnrly  part 
of  the  pyrexial  stage.     They  sro  of  most  frequent  occurrence  at  a  la«r 
period,  that  is,  after  the  reniia^ion  has  set  in ;  they  lue  most  extensive  iu  tlK 
iiiidii;nunl  forms,  espi^eially  iho  algid,  and  are  undonbterlly  more  eomm 
in  siHHO  opi<l(.'tnie«  than  in  iithei-*.     The  more  nuniercius  and  abundai 
they  are    the    graver  is    the    prognosis ;  death  iu    the    more  distinctly 
hicmorrha^'ic  forms  usiudly  talking  place  from  the  fifth  to  the  seventh  daf. 
The  luoKt  common  form  of  hiemorrhagc,  of  cotir^c,  is  the  black  vomit, — R 
scrioua  symptom,  it  is  true,  but   much   less  su  than   the  gcncndiMd 
hfl!morrhag<'a  with  wliith  we  are  now  concerned.      Bwtideji  I  he  purporit 
iipijt«  and  patche.t  that  ate  often  the  tirst  signs  of  a  ha-'morrh:igic  tciidenei 
we  lueel  with  bleeding  from  the  nucc,  lijus  and  gums,  from  the  wli 
^aatro-intcstinal  tract,  from  tho  uterus  and  vagina,  from  the  bladder  and 
urethra,  nioi-e  i-arely  frt>in  the  bronchial  uincous  meuibraiir.',  and  from  the 
Har  and  conjunctiva.      Kxtravajuttions  of  blood  may  albo  take  pl^ce  into 
the  interior  of  the  eye  and  destroy  vision. 

il'kiU,  lieit,  a?id  Jihck  i'tfuiU. — Vomiting  '\b  u  vcrj-  g«<ni'ral  sympLon 
of  yellow  fever.  It  begins  with  the  vomiting  (-f  an  add,  oiloarlns 
or  bile-lingfd,  and  more  or  less  viscid  fluid  ;  this  may  )■«  ilii'tingidshed  u 
white  vomit.  In  the  milder  caHea  thiK  alone  is  ejected,  and  this  is  also 
what  is  met  with  in  the  febrile  stage  of  those  severer  cases 
after  the  remission,  black  vomit  appeure, 
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Thf  ritl  vomit  nf  Ciinissrt  is  simply  j^xtritr  ha-mnrrhago ;  in  tin's  wise 
tk  blood  u  expelled  immediately  after  ite  escape  from  tlie  vcsscle,  thus 
ttujning  tm  reil  colour. 

[tUrlc  vomit,  which  givrA  its  familiar  name  tn  tho  disease,  and  is  jitHly 
■mlcd  ill  the  popular  mind  with  the  most  gloomy  associations,  is  abKciil 
ii  ■  majority  uf  lliu  mild<T  rases  ;  and  secnis,  evi-n  whi-n  ppesent.  to  tie 
Im  iatiU  in  some  cpidemios  than  in  othfnt.  tt  makes  its  appearance 
4onDg  the  period  o£  remi&sion.  Often  after  a  deceptive  lull,  ga!)tnc 
Jiaiwi  and  irritability  rcappwir,  and  vomiting  supervcneji ;  firat,  p»!rhap«, 
^■dcar  acid  fluid  cnntjiining  ilark-colniircd  Ancciili,  then  of  »  uniformly 
UKikiiaid,ejectedofl«ntnlar^c<)uanlitit?»,  iuxl  with  i-uni^idcniMv  force:  it 
itamposeil  of  altered  hloml,  which,  on  nlJUHlin^  diijKMit^  »  Mark  (pediment 
— IIm  Wpernalant  flnid  Wing  o(  a  clear  nr  nHj^htly  bmwnish  colour. 
Mmmpioii'l;!,  black  vomit  coiisi«ts  of  glandular  t-pitlielium,  miicuR  culls, 
tJrdvTtK^t  and  often  deeoloriited  tvd  relU,  ynllnw  pigmnnt  graniilea,  fat 
gMwIcs,  gnuiuliu-  debris,  and  variolic  kinds  of  micvo-or^anisnis.  Th« 
ealmtring  malter  of  Lhu  blood  in  black  vomtt,  acconling  to  Dnntec,  in 
pHMMin  the  form  of  hipmatin.  Ita  chnnuM  composition  variea  greatly. 
Iti  Kidity  is  tnainly  due  to  hydrochloric  acid.  C'lmisset  in  mimeroiin 
■BdyMii  failed  to  detect  in  it  nroa,  the  biliary' acid-s  or  «dt^  orcholcsterine. 
Thf  ptomaines  of  black  vomit  isoliited  hy  Lajwyr^re  deRrr\T  further 
ttudy. 

B/  itrint  in  yellow  fover  is  generally  acid ;  its  density  varies  with 
iWAmoimt  of  allmmin  thi\t  it  conta.ini<.  'X'ha  ipiantity  voide<l,  whicli  iit 
diaiudwd  from  the  onset  of  the  distoife,  beeomes  still  more  scanty  during 
thcpriod  of  depression  ;  and  in  cases  tending  to  a  fatal  i»6ue  complete 
i>i}iptemitia  often  occurs. 

Albumin  makes  its  appearance  during  the  febrile  Btagc,  the  amount 
Iwriiig  a  direct  relation  to  the  severity  of  the  attack.  The  nnsa  is 
iKdably  diminished,  and  ihu  uric  acid  ui  a  lo&a  extent.  Blood  is  present 
mlhesccrtiioji  when  there  is  hicmorrhaj^o  from  the  kidney,  bladder,  or 
untlua. 

SiotU. — Constijiation  ia  the  general  rule  during  the  febrile  stage.  In 
■me  epidemic*  hiliona  or  choleraic  diarrhoea  hna  been  of  frequent  occnr- 
niHra.  In  favourable  cases  the  bowelfi  resume  their  normal  action  when 
tW  remission  sets  in.  Obstinate  cmiKlcptitinn,  or  diarrh<t'ji  with  niela;na, 
w  alike  dangeroiu  symptoms  at  thiH  Ala}i>>. 

TllUlOlOgy. — Thebiood  in  yellow  fever  ciKigulatea  loosely  or  imperfectly, 
Mid  this  ccmdii  ion  becnmea  more  marked  as  the  diseaAR  advanci'it.  Keccnt 
■»ljf*c*ibow  that  the  tibrine  ranges  from  I -tiy  to  "i-lU  per  ItiOOatan  early 
'^  of  the  disease,  and  fmm  0-50  to  0-80  per  1  l'0<f  after  death.  Many 
of  liie  red  and  white  corpuscles  are  normal  in  size  and  shape ;  the  latter, 
'hen  prewrved  in  culture  cells,  have  even  been  observed  by  Sternberg  to 
tctftia  tbdr  eharacteristic  movements  for  twenty-four  hours.  Xunierous 
MeoqmMlM,  on  the  other  hand,  are  seen  l^  be  rrertn.tcii,  and  the  white 
■^ are  often  granular.  These  alterations  are  most  marked  in  the  luivanced 
Atgn  of  the  diseaae.     The  scrum  is  yellow  iu  colour  from  the  proBcncu  of 
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freo  hajmcij;Io1)in.  According  to  the  analyses  nuitle  by  Ctiniaeei,  100  grunBa 
of  scrum  cotiUiii,  in  the  Hrab  period,  fram  0005  to  0*013  of  hienuai 

0-004  to  Olir2  of  I]iuiii;Uiiu  010  lo  030  of  liwinuglubin,  uid  0-09  u 
0-27  of  glulinHn.  After  donlU  ihc  proiMrtions  are^004  to  O-OS  vi 
h»D]in;  0038  t«  0  086  of  ha-maliii  ;  0-95  tu  2  15  of  h*iui>glul.iii,  and 
0'87  Ui  1'97  <jf  gluliuliii.  I'liiiso  %urc8  indicate  u  mpid  dustruvtion  of 
tho  rod  corpitsclea  which  cJintiot  be  aacribttd  to  the  presence  of  bjIJMj 
salts,  which  indeed  arc  seldom  to  be  detected  in  the  blood  even  id  null 
c|uantitiL>a. 

Sraia  and  CorJ, — The  more  constant  niorbid  altcratiotia  mtt  with  in 
tho  nijrvi>-cmilrus  are  vuugtwUoa  of  the  mutilrigus  and,  tu  a  less  cxt«Rt, 
of  tho  ttutiKUneo  of  thu  hniiii  »nd  cord  ;  urul  tslTusion  into  tha  subnrsrhmMd 
apace  nrul  ccrubnd  vciitritlea.  Minnie  hft'morrhagic  points  ai-e  not  in- 
fre((uuntly  ubservcd  in  tho  pia  mater  and  hraiii.  Futty  dugerioration  o( 
l.h[!  ixipiLhirira  and,  according  to  Lobo,  of  tho  cella  of  tho  p-ay  subslaiKC 
is  prcaurtt  buth  ici  tlie  braiti  and  cord.  1  tiflammalory  ctfiuioD  on  the 
ai-iLuhtioiil  cnvcring  thu  pia  iual4:r  liae  buc'ii  oc(;asion;tlly  noticed,  llf 
ganj^liJi  of  thft  sympathetic— especially  the  solar  plexus — show  cvidencM 
of  fatty  degeneration, 

H''-iirt  ami  JWinij-fiinm. — Usually  no  lesion  ib  oliHcrf'able  in  the  heart 
if  wo  except  a  dull  and  tialthy  ftppeanwnce  which  tliis  organ  often  pi-esenta 
in  common  with  the  muscnlar  system  gcnendly.  Minute  eocbyraoew, 
however,  tii-e  »ametimea  met  witli  in  the  miisirulur  sulMULnre  and  undur 
tho  endoinirdiuiii.  Kffnsioiis — scron.i,  puriiU;iLt,  or  sanguineoua — are  not 
infrui]uci]tly  found  in  the  perivardium.  which  may  also  be  injected,  or  be 
the  Hc'it  of  itniall  petAchial-lonking  hfpniorrhagea. 

Sti'inaeh. — Mm-liid  alterations,  more  or  \en*  pronounced,  are  alwiy* 
met  with  in  the  stomach,  whatever  the  peiiod  at  which  de;ilh  onnirs. 
More  or  less  of  a  bbwlc  fluid,  similar  to  Idack  vomit,  is  almost  «lw:<y» 
present  iti  the  cavity.  The  imicotia  menibr.ino  is  irregularly  con- 
gested 111  patches  or  liaiids,  but  the  hypencmia  Js  le^  marked  in  patient* 
who  snciniMib  at  an  advjintcd  perio<l  of  the  (liseaiic.  Small  eccbymose* 
are  also  freijuently  met  with.     The  mucous  membrane  is  often  softened. 

Ujider  tho  microscope  the  superficial  venules  and  capillaries  are  Been 
to  W  eri^nrgcti,  the  latter  !iiidergoing  fatty  degeneration.  The  tubular 
glands  are  variously  deformed  and  atrophied,  atid  their  opithoUnm  ia 
in  a  stiite  of  fatty  degeneration.  The  submucoiis  connective  tjaiuo  a 
comfiara lively  intact;  altbou;{h  here  and  there  poirit«  of  congestion  may 
exist,  titid  iTiHammatory  inliltrauon  may  also  Ihj  detected  occasionally. 
Vanoui  kinds  of  microbes  have  been  found  in  the  walls  of  the  stomach 
and  intc:itinc,  but  their  nature  aod  relation  to  the  discoM  have  aot  booa 
established. 

Inlfjflinil  Canal — Bhvck  matter,  similar  to  that  found  in  the  stomach, 
is  often  pixisciit  in  the  upper  part  of  the  canal.  Tho  conteats  uf  ibc 
intestine  usually  give  an  acid  reaction.  Vascular  arborisations,  more  or 
less  extenttive,  arc  observed,  especially  towards  tho  lower  part  of  tho 
ileam.     The  solitary  glands,  as  well  as  Peyci's  patches,  are  aometiiiiei 
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{uond  calftrged,  and  fatty  degeneration  u[  Lieherkiitin'-i  crypts  hiu  b«eri 
ilwonttnitML 

TV  /j'm-,  which  aliiaofit  uniformly  pr«ient«  some  shade  of  yellow,  is 
fmnlly  of  nonual  consistence  and  voltimc.  It  is  seldom  found  enlarged, 
lodtko  insUncBi)  in  whicli  it  i.s  diminished  in  eixu  arc  quite  cxcuptional. 
Oa  Mction  ita  subatanm  Uftutdly  presents  nn  nxsnngiiine  appeaiiinco,  but 
■ion  iliiath  occiim  early  it  may  lie  found  hyperwmic.  The  liver  cells  in 
the  [MTiphtfntI  Inlmlar  zihio  are  Mien  tn  have  itndfrgnne  fatty  degeneration, 
nnt,  bnwever,  unifr>mily  throuj^hout  the  glanii.  The  portal  spaces  are 
•rftcn  infiltrated  with  young  cells. 

7)U  tpUen  is  not  enlargrat  nor  allrred  in  rnnsintunce,  oxrnpt  as  tha 
iMlItof  previous  malniial  diticasc 

Jle  kvlnfjfs  an  usual  y  of  normal  size,  and  not  congested  to  any 
exleni,  vxccpt  when  death  has  occurred  within  the  first  threo  or  fmir 
ivft.  Smalt  hnmorrfaagM,  boweTer,  nre  occasionally  olwervE'd  in  the 
nmnB  mcmlinun?  of  the  calices  and  pelvea,  and  more  frefpienlly  a»  pin- 
point exlrai-aaationn  into  the  cortical  substance-,  whirh  on  oraminntion 
pnnv  to  be  Mated  in  the  capsules  of  the  glomeruli.  The  renid  epithelium 
wtdergoea  dandy  swelling  and  fatty  degencnition.  Thi3  tulH;»  in  stjine 
plioet  Are  divested  of  epithelium,  and  arci  often  filled  vith  a  hynlino  or 
innnlor  alhuroinous  material.  The  cnpillanoe  here,  as  in  other  organs, 
Bxhihii  evidences  of  fatty  degencmtion. 

Mortality. — The  numhera  attacVed  and  the  casp-niortihty  vary  ex- 
Iranely  in  diflerent  epidemics  nn<]  regions.  It  may  he  laid  dnwn  as  a 
gencml  nde — not  without  exceptions — that  thf?  case- mortality  fltamls  in 
an  inverse  ratio  to  the  number  attacked.  Thp  mortality  ia  higher  in  the 
larger  Antilles  and  on  the  West  Coast  than  in  Europe,  South  America, 
or  on  hojird  ship. 

Bertlie,  who  reported  for  the  French  Government,  gives  the  following 
figures  for  the  outbreak  in  Spain  In  1800: — 


fOpBUUOB. 

AUKka. 

DeiUu. 

8I«k. 

oru  . 

S7.4W 
a3,0(K> 

74,4^4 
SO.OOQ 

7,387 
IS.OQO  to  13,000 

S5T  «n  Slat  Oct 
S5  oil  SOtb  Jtov. 

When  an  intense  form  of  the  disease  attacks  a  siisocptibk-  population 
coiiipar4tively  few  c»cape ;  especially  if  thi'y  iiru  clooely  jjacked  within 
narmw  limits.  ThtLs  it  happened  that  nt.  Cihrfduir  in  1H04,  only  28  nut 
of  9000  persons  cscafx-d,  and  nearly  one-half  of  these  had  acr|uircr]  an 
immunity  by  a  previoua  attack.  Pregnant  wcmien  attacked  with  yelluw 
fever  abort  and  few  recover. 

Diagnosis.— Yellowness  of  the  skin,  albuminuria,  and  hmraorrhages, 
although  very  characteristic  of  yellow  fever,  are  not  entirely  juiihoi^innionic, 
They  have  all  been  met  with  in  epidenbies  generally  rcganled  aa  raularious^ 
although  we  may  renuirk  that  their  malarious  nature  has  not  aa  yet  been 
confirmed  by  a  bacteriological  examination  of  the  blood.     The  nignifiicanco 


U>  be  BtUcUeJ  to  tbusu  eym|)luuiH  rtiuat  tliiu  mnnifMlly  depend  upo&  til 
rfigioii  iiml  ciit-'iiinsumcL'.-i  iii  wlijcli  they  aa-ur,  niitl  iho  type  of  fever  by 
which  they  are  acconii>aiiieU.  Yellow  f«ver  has  a  limitvtl  gcognjAkal 
rangii  and  iui  uwti  diHtini-Uvo  plucos  at  uluctiuii.  It  is  also  a  conuDuni- 
cable  disease,  usually  of  a  single  fchrilo  pnmxysm ;  Ami  when  a  sccotwl  rue 
of  tomporature  foHowtt  ihu  remiasion,  it  iR-ver  vxhilnts  the  true  periudicity 
of  iiiiUarial  fuvcra.  If  tliesii  fisulurvs  uf  j^ulbw  fuvcr  arc  kcpl  in  view 
the  (liivpiosis  will  seldom  pFcucnl  any  difficulty. 

TliQ  ditiua6i>s  witL  ^t'hicb  yuUuw  fuvvr  is  most  Ukvly  to  be  con- 
fotindfd  uro  uphiimomi  fi'ver,  {icrni^iiiu^  mabml  fevor  with  JKundior, 
bilioiifl  litLTUoglohimiric  fcvi^r,  and  rcUping  fevt'r. 

Mild  attacks  uf  ytjllow  fover  utii  only  bo  distiaguifiheU  from  ejibcmenl 
fovur  by  uttuiidiiig  to  tliii  circunistaiiRt's  in  whieli  ihu  atmt-k  (h-cuts,  uiid  by 
the  absence  of  albuminuria  in  the  luMcr.  Iifalariol  fever  in  alt  iu  fanat 
is  diHliiiguishcil  by  thn  enlargcintnit  of  tiic  iqileim,  tbt'  [icriudicily  of  tfao 
fL'brilo  phenomena,  and,  above  all,  by  tho  presence  of  the  malarlil  ponuiu 
in  the  Ijldot!.  BtliouH  hienioglobinnric  fever  is  paroxysmal — not  coo- 
tinuud  :  thit  porter-likii  uritiL'  h  biglily  characttiristic,  mid  the  liver  is 
always  onlorgvd.  Relapsing  fover  is  often  accompanied  |jy  jaundice,  and 
by  vuiiiicing,  ami  occasiunally  by  b:eniatemf.'8iB  and  albuminnrta.  Tba 
di&cnvt'i'y  of  tliu  ^pinllum  OK'rmeit'ri  in  thu  blotHl  will  set  at  rest  any 
doul)t!i  tliat  thi-  ^iniilnrity  of  tho  symptoms  might  occasion. 

The  proifiiosis  in  ycilluv  fever  must  nlwnys  be  guarded,  as  anfarour- 
abto  symptomH  may  upptiir  nhen  li'ikst  exjwctiMl.  If  tbt-  tem]icratur>e  in 
tho  first  stag43  is  modcmte,  the  skin  is  moiat  or  covered  with  perspira- 
tion, and  thL*  temperature  falU  early  and  reaches  the  normal,  without  any 
symptoms  of  ditprcssinn  ;  if  liw  epi;^iatric  distrettaand  irrilaliility  are  alight 
and  disappear  with  the  fever;  if  the  urine  is  in  fair  quantity,  contains 
little  altiumin,  and  a  moderiiti.i  nmoniit  of  nreji,  the  pnignnt^i!^  it)  favourablB. 

If,  on  the  other  liaini,  the  disease  ia  usher<'d  in  by  convukions  of 
severe  and  loQ^-continued  chills  ;  if  the  temperature  rises  to  or  iborti 
1 06"  ¥. ;  or  if,  on  the  other  hand,  reaction  is  not  at  all  or  only  imperfecdy 
Mtablisbed,  and  algidity  Aiipen'enea ;  if  the  albumin  in  the  urine  increaduv 
while  the  urea  diminished  ;  if  generalised  nuieonu  h:pniorrhages,  petechije. 
or  purpuric  pal^hcfl  make  their  apjK'nranef,  and  cofree-gninnd  %'Oiniting 
in  urgi'nt;  finally,  if  dtrlirium,  vertigo,  coma,  or  hiccup  set  in,  an  unfavoiir 
able  issue  may  be  feared,  rcihaps  the  niust  daugerous  uf  all  Ihne 
aymptom-'i  are  algidity  with  htemorrhagea. 

Prophylaxis. — ( Inr  first  otiject,  evidently,  mUHt  l>e  to  ensure  a  thorou; 
Banitation  of  tho  seaports  Mhere  the  disease  is  endemic,  and  of  tbcm] 
nienaceil  by  their  fiei[Uent  iiiterconrse  ivith  infected  ccnlroft.  The  oth 
ineasufL-s  of  piuvention  will  readily  be  understood  from  what  bus  Iwcn 
said  of  the  etiolog}'  of  the  disease.  They  include  uvnidanee  of  inter 
course  with  infected  ItKalities  and  perftons,  and  contact  with  or  proximity 
lo  contaminated  things;  the  isolation  of  the  sick  on  the  one  tuind,  and 
the  seclusion  of  henltiiy  garrisons,  prisons,  and  asylums  on  the  other ;  tho 
completo  disinfection  of  bod  and  body  clothes,  of  C0Dtamiuut4xl  vesscU 
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1  boiui-is  and  of  tbo  excroXa  and  vomit  of  thii  Kick.     IndivMiml  pmphy- 
'^ligaa  m|uires  iKat  ihe  jwreon  shnll  ko«p  out  of  the  way  of  infectiim  ;ititl 
uoitl  UlB  protliei>usiii)^  raiifivs  iif  tliu  iliituuo. 

Tnatment. — L'ntil  the  causn  of  ycllinv  fever  is  knowii,  its  trrfttniviit 

■vt  bo  ctnpirical,  and  to  »  largu  extent  cltrccted  to  iiie-i't  the  ^jmiptomntic 

iodientiuiu.     In  all  casrs  it  is  inijiortaiit  to  Eiavo   tlut  iiatinnt  rrmnved 

fraoi  the  focus  of  iofccdon  unci  trcatod  in  a  ^rotl-vontilatMl  room.      In  the 

siUcr  foima  little  mora   will   be  necoswiry  lliaii  the  administration  of 

A  bot  mustard  fnut-lmth  and  a  piir^ativet,      Whon   thii   trmpontture   is 

maltnitc,  tbti  skin  moist,  ami  irnu(>ilily  of  tliu  stomach  absent  or  triHtiijf, 

«BeiMl«wiuc  lino  of  trvatmcnt  is  tu  hv  avoided.      In  all  cases — Hoven-  on 

vsUumild — ihfl  hot  mustard  fiHil-luth  iti  to  hu  umptoyedon  tho  iitvaaion 

«f  tbo  diseiue,  and  repeated  onco  or  ofwner  according  to  circ«nisl«nct». 

lb  ute  feiroitra  dtaphorcEis  and   t«ndd   tu   relievo  ititernal   congestiuntk 

Tie  •dmtni^rAtion  of  a  laxative  or  purgative,  ns  soon  tut  reaction  has  set 

in,  is  also  usaful  alike  in  mild  nnd  severe  coHea.     This  treatment  is  indi- 

oled  bjr  tho  ooasti|ulion  which  is  pMiemlly  jm-Kent,  nnd  juniiificd  hv  the 

good  eflbct  whicb  the  concurrent  t**itimotiy  of  physieiajis  pnst  nnd  present 

anMde  to  it.     Altbough  it  has  not  hwn  {proved    Ibitt  the  }>»nH^ite   of 

jrcOov  tevtst  baa  its  hnxKlingpljiro  in  Ibi3  aliincntiiry  ciitml,  or  that  the 

pUBuincs  which  givo  rise  to  the  phenomena  of  yellow  fever  are  present 

in  Ifaa  stomach  and  Itowels,  tbo  pot^Hihllity,  to  sity  the  least,  that  such  is 

Um  laae,  fnrnt.-ihes  an  ailditionni  nviRon  for  tho  jndicions  nne  of  pur^Jiti  ves 

il  order  to  clear  tbo  pnnur  riir  of  their  contents — sjpecitic  or  otlu'rwiBC, 

A*  to  the  pii:;gative  tx-st  a<kipted  for  thi.i  piir}>0)>e  ihei-n  is  le^s  agreement, 

i^tHitr  oil  has  obtained  lite  greatetfl  nnnilnT  of  KUpptirtcrs ;  it  is  best 

preu  in  capsules  or  in  the  form  of  emulsion.     When  caator  oil  cannot  be 

Rtoinnd,  ten  gi-ains  of  calomel,  |:iven  alone  or  conibinfMl  wilh  jalap,  mav 

le  employed.      No  good  will  W  olttaincd  from  exccstsivc  pnrj^jition  ;  Uni 

it  is  neossAary  that  a  free  action  of  the  boweh  )>e  obtained  and  kept  up. 

When  the  teni{>erature  in  high  and  the  t^kin  di-y  and  hot  it  \i 
etidently  desirable,  if  po^^ible,  to  ahnle  tho  febrile  excitement.  Quinine 
bss  hwn  largely  employed  for  this  purpose  ;  but  experience  has,  upon  the 
whule,  decidtii  against  ita  utility  at  any  stage  of  the  clisieniie.  Anlipyrin 
dtKrres  a  fuller  triid  tbiin  \t  )r.\»  hitherto  received  in  rliot>e  ctu'e.s  in  whii-b 
ibe  ferer  attains  a  high  gnule ;  but  its  effects  ithoiild  be  carefully 
wiApH,  and  it  is  rontra-indic-ated  when  the  heart's  action  is  we«k  ami 
the  vital  powei-s  deprei«8e<l.  The  common  Raline  mixtnre,  eont-Hinicig 
*Etuxc  of  ammonium,  nitrate  of  pota^ium,  nnd  spirit  of  nitrous  ether,  ia 
c4  MTTice  in  cases  of  moderate  intensity  ;  it  reduces  tbc  tt'ni|wratnre  to 
HOie  extent  and  promotes  tbc  action  of  skin  and  kidney.  When  there 
ujtttt  arterial  excitemenr,  five  to  ten  drops  of  linctura  veratn  vrridi.H 
nsf  tdvantagMHUtly  bo  added  to  the  mixture.  The  Bra^llan  physirianc. 
■Wrding  to  Hey.  mnko  use  of  a  mixture  uentaiiiiiig  infusicm  of  jaborandi, 
•«*««  of  ammonium,  and  tincture  of  aconite.  When  th"  ralur  ntoniican.i 
ttwoU  marked  srch  n  combination  seems  indieatiMl.  It  is  said  almoi^t 
"**)«  to  give  rise  to  profuso  duipborcsis  and  a  decrease  of  ttixnperature. 
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Whatever  may  be  thc!  internal  trcnttncnt  adopted  to  a«!iun|^  bbnlr 
action,  its  cOicacy  wilt  be  promotoJ  liy  frequent  t>]ionging  of  tlie  hoij 
with  cnid  or  1«[>iil  water,  nn<l  th(>  aRsidtioiiA  iipplicnlioii  nf  cintha  ilipp«r] 
ill  iced  wnlei-  to   the   bead.     Cold   alTusioiifi,  if   us<><J   at   all,  cfaoiUd  Ijc  h 
reserved  for  nuuu*  of  hy[H.*rpyroxia.  ■ 

V«iniiinfl  ia  onci  of  thi>  most  common,  one  of  the  mrtst  dintreiwing,  anJ,  kl 
lh<3  same  time,  one  of  the  moat  iutracUlde  BViuptomg  with  which  we  hau 
todwil.     I>r.  MacdoiialiJ  iiif<trni8  lis  that  in  tin;  i"jii<]i.'niy  of  y.'l!ow  fever  cm 
board  If.M.S.  loiru.\  in  thp  Wosb  Indic!*,  a  few  dn>pa  of  cblomfomi  pit- 
pared  the  stomach  for  the  reception  and  retention  of  food.      A»  a  tnaller 
of  fact,  in  most  tiiaea,  at  Iwist  in  the  early  stage,  fond  is  neither  desnrcd  nor 
nDce&'«ary  ;  but  tho  itimndy  in  toniotimi^s  of  sunice  in  rt'Iiuvicig  the  gaatm 
irrittkbility  which  is  m  exhaui^tingto  thc  patient.     Creosote,  again,  in  drop 
iln^m  mix<.°H  with  niiK-i1a}^<'  nnd  Bu^r,  lUiaervcx  a  trial,      [t  wait  freiquentJy 
fotiTiil   by  n!air  to   nuMlL-rnte  ar  cbcck   vomiting.      I  may  mention  a  fvw 
out  of  many  other  remedies  that  have  been  recommended  for  this  purpow 
hymen  of  experience  and  ability.    Oil  of  tnriientine  in  do«e«  of  ten  dropi 
every  two  hours  in  »ynip  was  ue«d  by  I'r.  I'hysick  and  Dr.  Rush ;  ifat 
Utter  administered  it  with  succesH  even  in  the  las^t  stnge  of  the  diMSic. 
Opium   ami    .Md»cu[anooiis   injectioiiH   of    morphia   over    ihv-    cplgiutritliB 
have  alsu  bcL'n  umphjyed  ;  but  the  use  of  opium  in  any  form,  although  it 
undoubtedly  allays  the  gastric  irritability,  is  not  devoid  of  danger,  and 
it  has  been  discarded  by  most  practilionersL     Nitrate  of  uilver,  in  the  dot* 
nf  one  eighth  to  oiie-thinl   of  a  grain,  has  seemed  in  somo   iustanoes  to 
relieve  vomiting  and  to  <'heck  ha-niorrliage.      It  may  be  said  of  nil  these 
renii!i]ii>s  that  if  they  have   soniotiineM  [irovp^l   Hncn^A^hd   they  hitvo  more 
frequently  failed.     'Iho  best  results  have  Iteen  obtained  from  the  uae  el 
ikntiu:id!<,  find  of  these  lime  water,  in  floses  of  three  or  four  ounce*  iritli 
an  W|Ual  fpianlity  of  milk  (which  may  be  given  ioed),  has  been  foui»d 
most  gsnei-nlly  of  service.     Fluid  ningiicsia.  and  bismuth  with  biciirbonate 
of  sodium,  have  IxJth  heeri   iwed   with   advantjtge.      If  ant^trid)*  fail,  small 
morsels  of  ice  should  be  swallowed  frtmi  time  to  time.     A  large  fctnapistii 
Khoidd  always  ))c  ap]>Iied  over  the  e|>ig;Lstnum  as  an  im]iortant  adjuvant 
til  inlerniil  remcdiei*. 

In  the  thiid  stiige,  when  the  vomiting  is  urgent  and  the  prostrotioQ  is 
extreme,  recu-rso  must  be  had  to  iced  champagne,  given  frequently  in 
moderate  doseit.  If  thu  ft-eble  and  in-egular  pulne  indic;ites  that  tbe 
heart  iti  fulling,  Hfteeii  to  twenty  live  minims  of  ether  may  lie  injected 
hypoderraically  ovrr  the  epigastrium  or  elsewhere. 

Gallic  acid,  jwrddoride  tif  inni,  and  ergotine  have  l)eon  employed  to 
check  hik^morrhuges.  It  is  useless  to  expect  much  success  from  their  uae 
in  this  dangerous  complication,  but  it  is  an  encouragement  to  know  that 
roeovery  in  very  hupelvss  cjiaes  has  sometimes  followed  their  cmploymcriL 
In  iho  Ijisbon  cpidemy  of  1>(57  (30)  perchlonde  of  iron  was  given  with 
jLppiireiitly  good  rc*nlt*  in  arresting  the  hirmorrhagcj*. 

Strrnf/^r<}'f  Tfuiiiunt. — Wo  are  indebted  to  Surgeofi-Gencral  Stem- 
berg  for  ft  method  of  treating  yelluw  fever  which  liaa  been.  foIioT«i  with 


grartraecesE.     Ilts  formulu  is  as  follaws: — Biciirhonute  nf  sodtiim,  grs. 
IM,  bicliloride  of  mercury,  gr.  ^ ;  j.nre  water,  oz.   40.     Three.  t4tUp 
tfjotlbda  of  this  mixture  are  to  be  taken,  icc-coh),  every  hour.     Thie 
UBBiiMinC  hu  been  fonii<l  to  check  gastric  irritability  and  to  incrcAito  the 
triauy  Moredon.     "Whether  it  owes  iw  virtue  tfi  the  ftritis«-ptic  proportiw 
qj  tbo  bichloride  il  is  Qniiecessury  here  to  iii<{iiiie.     'Jlii:  priiioijjiil  poitit 
ii^  tknl  the  mortiilily  in  374  cases,  tronted  liy  t«n  physicians  in  the  United 
Siito.  Culia,  Mvi  Brazil,  was  only  T-;t  ppr  cent     If  further  experience 
ikxiltl  coiitinu  these  results  the  terrors  of  iho  disease  will  largely  dieappcur. 
Alimntt'tiitm. — If  milk  ami  lime  water  Ive  given  to  control  vomiting, 
ttoi  Hill   fumieb  iLinply   sufficient   nourish metit  dnririg  the   febrile  und 
Toninion  periods.      If  Stenilier^'s  treatment  l)e  ndopteJ,  he  rocoiiimends 
iht Bathing  he  given  for  the  firi^t  three  or  four  days:  ho  then  allows 
u  ounce  or  two  of  ioetl  milk,  or  of  chicketi   hroth,  every   two  or  three 
hoan.     A  return  to  solid  fooj  ie  to  bo  cnuttoiuly  sanctioned  only  as  coo- 
tUmmju*  is  estal>Iiahftl.      When  vomiting,  with  or  without  fever,  follows 
tfco  remission,  iho  ditticuky  of  niainlnining  the  thinking  powers  becomes 
■Ktramc      feed  beef  leA  or  milk,  with  or  without  liino  water,  mmi  be 
pvm  kt  fthort  iiiterv^tU  and  in  »mii\\  quunutiH.-A.     If  the  stoniiK'l)  reject 
aQ  fonl,  resort  wust  bo  bud  to  nutrilive  ciieiuiis :  and  tbei«o  arc  ull  the 
more  likely  to  be  retained  and  abaorlxMl,  a^  in  yellow  fever  the  large 
jnlvstine  i»  svhloui  affected.     Thia  i«  now  the  time  for  tb©  exhibition  of 
sttmiituutA.      Iced  champa^no.  in  particular,  sometimes  proves  beneficial, 
hot  thia  Iiimry  is  often   beyond   the  luean.^  of  the  patient ;    bi-nndy  or 
wbisky,  dilute<l  with  iced  wider,  will  Im:-  more  geiiomlly  available,  and  h 
oflen  woU  retained  :  the  amount  and  fretiueney  of  the  dose  must  bo  regu- 
lated by  the  condition  of  the  patient,  the  way  jn  which  it  ia  tolerated, 

and  its  ohser^'cd  efTects.  .  r. 

Andrew  Davidson. 
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A  Trtalitt  on  Iht  St/itrxJtM  Atn  Biliota,  tU.  LuuJoii,  ]78£— :M.  Stuuhm  \% 
Duriilwn'!)  Uijtittu  and  IfiaeiutM  of  Warm.  ClimaU*.  Rdin.  IIU»,  p.  S90.— 17 
Tai.aiimi-11  311(1  lIuii(*AC,  avB  lUr^mfr-Kntift,  o/t.  ciL  p.  222. — 39.  Tkstbe,  Mv. 
Bitt.  s^rUmif  tUt  AtUiiltt/ra»i»m*.  r&riB,  1767,  t  i.  capi.  liL 

A.  D. 


DYSENTERY ^ 

Synonyus. — Gr.  Atwtvr^p^  from  5i-s,  difficulty,  and  tvrtpov,  the  liowel ; 
Lat.  Tormina,  Dysentfrui ;  Kng,  VtjsmUti/,  The  blood>/  ji\iT ;  Fr.  OtfttnioH, 
T4MtnUy  FSuj-  tif  miuj  ;  It.  lUsitatleriu,  FliisMi ;  Span.  Duealeriti,  Vamarat  i* 
aangnte ;  Ger.  liultr,  Die  nitJie  L'tt/ir :  Swed.  Ritdsui. 

Dennltlon. — Until  h.  firm  etiological  or  pntliological  hash  of  cbusiBcation 
be  oliUiii(!<l,  we  mu&t  content  oiir^clvBs  with  lietermiuiiig  the  limit«  of 
our  subject  raihci'  than  ultciupt  a  strict  detiititinn  of  the  subject. 

Oiir  clinical  conception  of  acute  dysenLery  is  that  of  an  infliunnimtorjf 
disease  of  the  Urga  intostitic,  with  or  vrithout  fover,  characterised  hy 
mncau»t,  itomiu,  ur  bUxtily  nUmU  contAiiiiiij;  epithelium,  debris,  or  slough* 
of  cho  briWtfl,  iii:<-oiiipaiii(>[l  by  Lormimt  and  tenesmus. 

This  (hiHiiJtion  niu»t.  t>c  iiccepted,  however,  with  some  qualificalions, 
for  it  inclucles  diswisi'd  c<iiiditioru>  with  which  we,  in  lhi«  chapter,  haw 
no  uoiiflnrri— such  jw  anm>.bic  dynciilery,  toxic  and  secondary  dy«!ntenK 
and  itrtme  IodlI  intljiiiiiuHtory  processes  duo  to  obstructions  nnd  other 
mvchiiiiical  ciiujios  ;  while,  un  the  ulher  hand,  it  excludes  ame*  which,  prv- 
»entin}^  thoiniiclvi^it  uiuhtr  the  ^uisQ  of  dian'ha?A,  arc  ncverthelci»  mild 
n\Aes  of  dysciitory.  These  mild  or  aljortive  fotriia  are  frequent  in  every 
uulUi'cak  iti  temjAinitu  atid  lro{]icuI  ctiuuitea.  The  milder  uiid  Bovurur 
forms  of  diarrhiL-a  am  met  with  side  by  aide ;  they  merge  into  each  other, 
the  iiifl;iminjilory  tyiw  of  dianhtwi  l>eiiig  indistinguishable  from  the 
milder  dugrecji  of  tlyHentcry.  In  iriilividuul  cases,  too,  dysentery  often 
Brisos  out  of  what  senmed  to  b(>  an  attack  »f  simple  diarrheeu ;  so  that 
no  hard  a.rid  fnjjt  line  can  )>e  drawn  hetw^eii  diarrhwa  and  dy«cut#ry. 

The  ditlicultiat  in  tbe  way  of  an  at-cumtc  clinical  delinitinn  til 
dysentery  arc  not  obviated  if  we  qualify  the  inflammation  oa  "specific." 
The  doctritia  of  specificity  is  itself  vague.  Some  assume  that  a  single 
specifif?  mirrobo,  liithinrhi  undetcrniiiuid,  underlies  all  forniK  of  the  miLlady  ;* 
othftrs,  with  Imttf^r  rejisoii,  iucliiu!  tn  the  view  that  moi-e  than  one  patio- 
genetic  agent  ia  capable  of  prwlucing  the  uevorer  forms  uf  the  disoasu.* 

'  The  (Alitor  r«;nvt<i  timt  hy  an  nvrr^ght  of  hii  nwti  in  the  Rnt  valnina  (p.  SOS)  "DTwntcrr  ' 
WM  oinllttfd  fmiiL  t!i»  I'liwi  i>r  Riiilpmio  liifij«lioij\  iiiiij  "  AinntMc  IJjMntery."  MCipiing 
th«  "  DiwnBM  duo  to  ProUnoa,"  took  its  ploc*.     Tlie  two  dixnMi  ara  uuw  ilasaibad 
fjr»ti«oHcr. 

*  "  1^  iii'v«lopponutit  Ae  ta  i)yi»onterle  e<t  duns  toil*  let  am  nibonli>iiiif  A  V! 
•I'un  »KPBilu[ili|iie  i-t  ij*'-dfitiie," — Owrtolii-Suiri'l,  Clinrcnt'*  TntiU  tU  mAI.  t.  liL  p.  S31. 

'  " Uotfllolivr  Welxr  honimcn  vemhieftoiia  Kuniieu  ilenolbeu  (haoterin)  bi  BvlnKliI,  ilocfa 
Ut  Am  irpi'cliUi'.lin  llllh^^^nll  U»h«(r  noch  ulcLt  dollar  BwJigqwliim." — Btnk-BltMUUd, 
WlrftucA  ,trr  i^h..  -I«ui.  BJ.  It  1896. 
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llkl  mch  specific  agents  do  exim  can  luiivUy  bo  donlited  liy  tlinse  wh« 
bn  iritoeMCii  dysentery  iu  ita  epidemic  nr  miduuiu  epiduinic  manifeBLu- 
uom;  but,  until  their  exist«iu»  is  demou8trat«d  they  cannot  bo  used  us 
a  fani)  of  clMKitication.  Moreover,  the  ordiri;u-_v  micro -orf;Hitis ins  uf 
■Ifumtiiiti,  piitrc  faction,  aiid  scpxii!,  in  variuuH  ciiuibiiiuLiuiiH,  tis  we 
iluill  &ru.Twtin]«  SCO,  piny  an  intportaiit  {wtrt  in  nil  foniiB  ul  dyitctitcry. 
Tbil^ict  render*  it  prultnMe  tliat  iiny  a(;i;"t,  sjieoific  or  ijtlierwi»«,  wlicllier 
Ikraulie,  coxii:,  or  iinH-banicul,  which  materiaily  iinpuire  or  duBtroyK  itie 
nb^rr  of  the  inlejstitial  wall,  may  bring  tho  tissue*  into  a  state  in 
wbkh  tfaqy  become  llio  proy,  if  I  may  »o  exprc««  il.,  vA  tho  puts  t'»iig]'ene, 
and  HpBts  6xcitiitg  organiMuti  which  are  everywhere  present  and  ever 
raidjr  to  by  hold  on  partially  devitalised  li.ssiie:  thus  a  "dysentery," 
■.n  the  etk>logiutl  afcept«tion  of  the  leim,  is  »«t  up. 

Fran  the  standpoint  of  morbid  nnatomy,  a^in,  dysentery  includes 
nuioos  toxic,  sccondAry,  and  mcchnnlcnlly  prodiiceil  foi-TUM  of  eolitis  and 
prortiliu,  which  full  to  be  dcull  with  clsewhuix'.  Tlie  cliniad  definition, 
thn,  of  ilyftontery,  with  the  inehuive  and  fxctusivc  quidrtiuuionS]  ^iven 
»l>orf,  will  wrve  sufficiently  to  indicato  the  forma  of  disease  U>  lie  treated 
•f  in  thus  uhuptcr. 

EiiouHiy, — FotTns  of  Dysentery. — It  will  be  convenient  to  conciiler 
Uie  nuMtiou  of  dysentery  :  A.  in  it«  epidL-iuic ;  B,  in  its  endemic  nianj- 
fecUtiotui ;  and,  (',  9A  it  pnrseriUs  itsirlf  in  conneetion  with  war  and  famine. 
Tie  terms  "sporadic"  and  "emlcuiic,"  as  applied  to  dysentery,  indicate 
ootiiing  mon^  than  varying  degrees  u£  prevalence — the  former  variety, 
if  auch  it  be,  will  iliun-fi)rc  Im  indiidiMl  in  the  IiUlcr.  Sporadic  eases, 
knrover,  occur  coiwiantly  in  fonneclion  with  epidemic  dvsenlcry. 

This  arrangement  dues  nut  prueeed  njjon  the  ussumptiou  that  these 
forms  arc  distinct  cntitioa,  but  is  adopted  merely  bccnusi^  it  has  the  ad- 
raotagQ  of  enabling  us  to  bring  into  relief  cvrtain  peculiiirities  in  the 
urigiii,  mutle  uf  spread,  and  jHUhnliigiuul  uflinitius  of  the  forms  that 
deaenc  notice, 

A.  Epidemic  Dysentery. — /■ou'njv.v — True  c[ji<lcniic  dys'iitery.  wliicb 
must  Ik!  di>iiirigiii^lii-d  from  the  endcmo-epidemii:  outbruilis  with  wliith  it 
is  frequently  confonmled.  appcJim  at  irregular  intervals,  sometimes  in  widc- 
spnsad  cpidemi««,  embracing  rcgimis  e<|u;il  to  the  hulf  of  Europe ;  more 
frequently  it  oecurs  in  niitbrwikH  n-sirh ml  to  a  kingdom  or  province, 
Aometinu!^  it  is  confined  within  limits  jmrely  local.  There  is  no  reason 
fur  supponng  that  these  oiitbreiikii,  dilTering  as  they  kVi  in  extent,  are 
not  of  the  same  nature  ami  dne  primarily  to  tho  nime  eiiUMe  or  eaii»e». 
Th*  local  <mtbreaks  are  liidrle  to  be  confctundwl  with  limited  extensions 
from  cmlemic  foci,  atid  fnmi  want  uf  dtita.iI  in  the  records  it  is  often  im- 
pnssible  bi  di.<<tin[;tiiAh  between  them. 

Ritn^. — Epidemic  dysenten.',  as  t  have  defined  it,  is  generally  re- 
strietcd  to  the  r«»ldrr  tcinpernt'C  repons. 

In  the  grejtt  Kurop.>an  epidemira  of  ir>3S,  1717-19,  1779-83,  1834- 
36.  1810  4S,  IS.73-35,  the  diseatw  w;ir  giMtLTa.lly  restricted  to  Northern 
and  Centnil  Europe.     Twice  only  do  wu  hear  uf  Ituly  being  invaded  by 


tliv  rltMOM  ;  nunely,  in  1538  and  in  1787.  In  the  fonnor  iiutanoft  ti» 
Italiiiii  outlHTeak  vms  probably  an  iiicidcut  of  war.  Spain  and  Porla^ 
uppear  to  hAve  been  iisiuilly  spared  when  the  northern  kingdonu  ham 
suffered. 

The  8une  predilection  for  ihe  tempeniUi  rcgiunit  uf  thit  glolw  is  to  be 
foond  in  its  oiitbredilcfi  in  North  AmeneH  in  I74!)-S3,  l77>t-77,  179A-U8. 
Biid  in  1847-5U,  when  it  vrm  most  difTused  in  the  Norlhvni  KtAlea, 
and,  «o  f »r  as  is  known,  did  not  extend  U>  the  tropics,  or  pruvuil  tu  mv 
«>xt«nt  in  the  Southern  Stales. 

Such  acoouiils  an  we  have  of  it  from  tht>  Douthern  homisphvru  point 
■bo  to  the  lem[icnil4?  »mi!  iis  the  rcj^on  in  which  it  pn-viiiU.  Ii  his 
iMott  obHervcd  iwir*^  ihim  anct:  in  South  .^frirn— the  moitt  fiitol  oxplwion 
tliero  occuri'ed  In  l^O-l.  For  the;  southern  part«  of  the  ivvMlurn  i.*onlint.-nt 
we  have  it  un  the  aiithorliy  of  iriigaud  that  cpidi-mic  dy«enl«r/  U  prin- 
cipally mot  with  in  ihc  southern  provinces.  That  the  Aretic  regions  arc 
not  (]iiiLu  vxuuipl  from  epiilcmtc  uuthreaUn  in  priivMl  by  the  fart  that 
dyscnti'iry  haw  been  three  times  epidemic  in  North  Clroenland  during  the 
eightet'iitli  oeiitury. 

W'a  have  boiuc  acftnmts,  however,  of  epidemic  dyKOnlery  from  the 
Soeicty  Idaiids  and  the  New  Hcliridc*  which  deserve  notice,  Hiesr 
islands,  it  may  be  observed,  are  within  the  tivpics,  ittthougfa  tbeir 
cliiiiato  is  rather  that  of  tenijwrnto  regions.  Kllis  rofnitlB  that  after  a 
visit  fi-om  Vancoiiver'fs  shij)  to  the  Society  Islands  in  1790,  dysentery 
appeared  among  th«  ntitivex  and  "  proved  fiital  to  a  large  portion 
of  the  po|>uliitiion,"  It  h  rint  statfil  whrlher  dyaitnu'ry  waa  pn-fient  in 
the  vt'sael.  In  this  century  this  group  has  again  been  visited  by  the 
sauiu  disC'txe,  M'hitrh  "swtipt  through  the  island^  and  i'arriL>d  off  numbers 
of  the  people." 

E]ii(ieiuic  dysentery  ai)peare<l  in  Futiina,  one  of  the  New  Hebrides 
group,  in  lHi2,  unci  caused  a  ^reiLt  uiortality  (H).  The  eircnnustanee  of  its 
latest  occurrence  there  in  1 893  has  peculiar  interest,  having  been  witnessed 
by  Dr.  tiiinn,  who,  along  witli  his  wife  and  two  children,  sufft-red  from 
the  disease  ;  the  children  died  of  il.  It  wan  intnHluced,  ho  tella  ii&,  by 
a  labour  vessel  from  Sydney  ( 1 400  miles  distant),  which  landed  a  Futunese 
woman  and  hur  half-ca«tu  cliiUl  sutfvring  from  dysentery.  'Hie  dtseaae 
soou  apreiid  and  carried  otf  onc-fourtti  of  the  pfipuialioii.  (hie  of  the 
most  remarkable  things  in  connection  with  those  Oceanic  ppidcniip*  is  that 
dysentery,  in  iu  eiideniic  form,  iii  prevulent  Iwrth  in  tht>  Sijcicty  ami  the 
New  Hebrides  grniips.  It  would  seem,  tlu^n,  Jis  if  siune  {lathogonetie 
agent  were  present  in  the  stools  of  the  child  suffering  from  the  Aiutrslian 
form  uf  the  malady,  which,  if  il  exist  ut  all  in  the  endemic  dysentery  of 
the  island,  is  present  only  in  an  Jittcnnnted  ffirra. 

These  epidemies  are  not  observed  to  take  their  departure  from  foci 
where  Ltie  disease  is  cndecnic  They  frequently  begin  nlxnit  the  aamo 
time  at  different  centres,  us  wa«  the  case  in  the  United  States  in  18*7. 
From  these  centres  the  diseasu  Kprt'iulB  outwards  in  successive  year*,  while 
it  is  diminishing  in  prevalence  and  dying  out  in  the  luculitiea  first  attacked. 
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A  Seaaenat  Disease, — Like  all  miasmatic  or  miasnmtic  •ccjiitaj;iuu8 
nniiifia,  epidentic  dysentery  18  a  seaNoiml  tWnesum.  U  Uiicomes  dormant 
i]iihug  vintor  and  spring  to  rt-nve  iti  suDimer,  auci  to  alUuii  its  muxiiiiurn 
pnnlenoe  xml  fatality  in  atitunui  (5). 

Btktion  to  Alii,  W<-.— Tho  ronfijijuration  of  the  country,  the  nntiiro  of 
dMWtl,  and  atlitiuio  of  tlic  locality,  have  little  infliivnco  on  the  eproad  of 
tbediacue.  Tbo  facia  tliat  thtwo  fiutlircnkR  fre<|uently  Ijist  over  a  series 
ol  jmrg,  arid  extend  over  wido  rcgion-i,  prove  them  to  be  Urgcly  inde- 
peaJeul  of  weather.  It  ia  to  be  remarked,  however,  thnt  norne  of  tho 
BuKl  MVflm  epidemiea  tJiat  have  visited  I'ltintpn  h«ve  occurreil  during  and 
^terexcepUotiitlly  hot  aiiminei-s. 

Sloriiliiy. — The    prevn-leiice   and    mortidity    of    epidemic    dysentery 

MTT  grefltJy  in  ditFcrent  oiitbrwilts;  and  in  the  same  outbreak  in  diftcrent 

bttlilina.      The  sudden   iii<Teai<e   in  the   de.atb»  fi-otn  dysentery   is  very 

reamrkaltle  when  tho  diRtume  becomes  epidemic  in  a  given  Inrality.      In 

WiUMfhnrrfn.  for  example,  tho  rif'jithtt  from  thi»  caUKC,  for  the  »\x  ycAra 

n^ag  l.'*4ti,  averaged  '2'M>  annually.     In  1S17  the  nimiber  rose  to  1074, 

■ad  in  I''4y,  when  iho  e|ii<leiny  was  at  its  height,  it  rciichcd  2\'tri.     In 

the  Deportment  of  Xcckar  in  \Viir(rnihrrg,  thti  caaps,  in  iS'Al,  num1>rrcd 

J67.  ami  the  deaths  I"  per  1000  of  the  p«^pidation.     Mort,ilitIes  even 

bigbur  than  this  have  \mun  rc>conli.Mj  for  itarticuUr  hK-aliiiiB,  hut  thu 

<ly«ent«ric  death-ratefi  for  an  entire  kittgdom  chii-ing  a  wveru  opidcmy 

aidom  exceed  the  ntio  of  2  per  lOOO  living. 

Ctnlaeiioit. — No  ono  cont«nrla  th.-it  epidemic  dyftcntcry  is  contiigiotiB 
in  the  senKO  that  small-jxix  and  niejLtleH  aie  *<> ;  yet  that  iu  vinia  may, 
under  certain  circumstances,  be  conveyed  by  the  healthy  ecenis  proved 
by  evideDC4%  ancient  ami  miHloni,  that  ainnot  lightly  he  set  aside.  Con- 
dusivQ  instances  of  this  nature  were  oJ^scrved  by  llonuin  and  llnrtvig  in 
the  Norwegian  epidcmy  nf  \^!i^.  Hut  this  is  cerUiinly  not  the  imiml 
mode  )>y  which  thft  di.s(>a«f-  is  ppopngated.  Iniiiimfnihlo  inst.^ncfs  are^ 
however,  on  reconi  in  which  a  patient  sulTering  from  the  nial.Hly  has  in- 
troduced it  into  a  tlistrtvt  prcvionnly  hcuiUhy.  Hlanrhe  <-iti^»  a  ivu^e  of  a 
di'«*nleric  patient,  tmnsfcrrod  from  an  infi>rt<^  district  into  a  rnmniiinft 
perfectly  free  from  the  diieoee,  who  became  iho  source  of  "a  murrleroua 
outl>rt>ak,  whirh  sprrnd  frr/m  thr  kn-aAr  he  orrupi/ti."  NnnnTi»iis  instAiicOB 
of  H  nimilar  nature  will  l)e  found  in  the  records  nf  cj»iiliniic  dy**''nlcry 
publitihed  annually  in  tiiu  Sf^m.  de  C.-Uait.  Itvijai  tie  MM.  ;  und  further 
mferencra  to  anrit>nt  and  recent  olwrrvatinns  are  pivon  in  Hirwi^h'ti  work. 
Facl«  wich  as  these  pmvci  that  tho  jwithogorictic  agent  in  prcsnnt  (n  tho 
stoolst  ami  probably  multiplies  in  thu  soil,  infecting  water,  fooii,  and  air ; 
throagh  these  media  it  hecomcH  ditTiised  ili  a  miasmatic-conta^noiisdificaxo. 

B.  Endemic  Dysentery. — J  diminishing  faeiar  ia  thf  patftvlwrif  o/temptr- 
itU  fUmates.. — ChangoR  in  nonn-nidatiire  and  other  causes  foihid  us  to  placft 
much  confidence  in  tho  figiu^os  of  dyeentery  mortality  f;iven  in  the  London 
bills  of  mortality  ;  but  they  may  be  acceptrwl  at  l(;aflt  us  evidence  that 
the  dise:tse  was  endemic  to  En^rtand  in  thi.?  hixtccnth  and  seventeenth 
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centnriRs,  and  had  grrwliuilly  rfeclincd  so  as  to  be  met  witli  only  a*  inoUlw 
cases   in  i\vt  licf;iiiiiiiig  uf  lliu  niiintvvnlh  ceiilury.      In  tho  tpvcntevntti 
century,  fur  five  Aiid  twenty  yetii-a  (1007-1692)  tfao  deaths  in    London 
RScrilHiil  tu  IjIuikIv  tliix  mid  gripln;;  in  tho  giit«  avei-ag^d  aUive  300u    _ 
luiuuuUy  ;  l>y  thu  end  uf  luBt  U'untui-y  thuy  had  gruUually  declined  to  I 
About  20.      Slif^ht  rt^cnidoMicnccs  have  bcoii  al>sei'ved    in    Kn;;;lnn<l  and 
tkotlaml    dminj;   iIiib   cvntury — i>«]K.>(;iHlly   in    l^'Jt3-18".'H,   and  in    IH46- 
I84S  uiulur  cxm-plionai  naHuomlogical  or  social  cunditioiie. 

This  intirked  decline  in  tho  prevalcnco  of  dysentery  must  be  ascribed 
to  improved  ivutor-supply  and  sewentgo,  to  tb«  ditiinagc  of  miirslics,  and 
to  a  general  araolioration  of  tlio  condition  of  tho  population  in  napen 
to  fond  iiml  lo.lgirig.  In  Ireland,  where  dysentery  has  always  been  more 
comttiori  lliiin  in  England,  it  liJis,  in  iho  presunt  cenluiy,  bevn  repeatedly 
epidemic  diiriui^  auuHon'i  of  want ;  liut  thu  Ke^'slrar-Gcneral'ii  reporu 
*how  that  thiiTo  too,  us  an  endemic  dii^eu&e,  it  is  losing  importance  in  eacli 
vucctMsivu  ducadu.  The  santu  decrease  in  thy  prevaleiicw  uf  dywnlcTy  i* 
moro  or  lesa  noticeable  in  all  civilised  countries,  and  is  cspeciiLlly  marked 
in  Canada  itrid  tbn  Unilud  Statvtt.  In  the  <loc»di*  ending  May  1K7U  t)i<- 
rascK  uf  dyi^eritery  udniitLml  into  the  Mun'reul  Gcckeml  HuMpitul  iiuinbeniNl 
150  ;  wbtircaa  in  thn  last  ten  years  oidy  .11  cases  have  Iteen  admitted. 

DUtrUi'itidiu — Kndeniic  dyscntj^ry  bct-ume*  more  provnlcnt,  atthough 
nut  unifoinily  kd,  nn  we  a^lvunco  from  the  teniiH-i-iiU*  lu  6ub-trr>pical  ani 
tropical  regions  ;  and  a»  the  mean  tcmpcrnture  of  tho  summer  and  autumn 
muntini  incneasuii.  In  this  ruspci^t  it  utTcro  u  cuiitrust  lu  thu  (.'pidcmic 
lonn,  u'liieh,  ils  we  hiivv  mwn,  \»  seldom  oltsurved  within  the  troftica. 

Kven  within  the  limits  of  a  country  such  as  Italy,  stretching  through 
«tght  dogrctjs  vi  latiludL',  the  (liU'erence  in  the  prevalence  uf  dysentery 
between  the  noilli  anrl  wuiih  \e  well  mai-kcd.  Tin?  dy«nnlcric  dfath-rato 
in  the  four  northern  dcpartmcnbi  (3881-IS86)  was  0-7,  in  the  four  sonth' 
cm  diip.'U'tTniMitii  it  was  as  hi^h  as  Trl  jwr  10,4)00  living,  'llio  sum' 
increase  towards  tho  south  holds  ^ood  in  France.  In  Nancy  tho  ratio 
of  deiiths  from  dysentery  to  1000  dt^alhit  from  all  causes  is  2'4  ;  in 
Fari-s  G'O  ;  in  [turdniitix,  10*1  ;  and  in  NarlK>nno,  \^>"2.  Mitny  cxeepti<HiB 
to  this  rule  exist,  some  of  which  do  not  at  prosent  admit  of  explanation. 
Singapore,  fyr  examj)le,  is  situated  within  one  degree  of  tho  equator ;  it 
has  an  antnnd  mnin  tfimperaMirc  oS  RV  f.,  a  rainfall  of  SO  inches,  and  a 
soil  in  many  plaees  awampy  ;  but  dj'sent^iry  of  a  grave  type  is  nuniewhat 
rare.  I\vsentery.  again,  its  more  fatal  in  Senegal  i\^t"  N.l  tlian  on  the 
Ciiboon,  whirti  in  under  the  t'.ipmtnr.  But  it  is  a  mistake  to  snppcMc  that 
any  tropiiyil  country  in  fi-co  from  dysentery  ;  the  worst  kinds  are  brought 
into  evidence  in  countries  such  as  TtTak  and  the  tlold  Coast  when 
they  bcicomo  the  thi«i.tre  of  war  ;  though  in  thimi  dysuntory  among  the 
settled  population  is  otherwise  comparatively  rare. 

lifhiliim  to  Stnl.^ln  tempcmto  climates  dysentery  it*  mostly  endomic 
in  marshy  and  wat«rdnggc<^l  districts.  "  It  itt  thus,"  to  use  the  wonls  o( 
KeUch  anrl  Kiencr,  "that  the  reports  of  the  Academy  continually  notice  it 
as  occurring  in  tho  vurioiiE departments  of  iJriCtanjTi  in  the  fluvial  districta 
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q[  tke  lower  Loire  aud  its  uflluent«,  in  the  Ijasin  of  Iho  Sommo,  on 
tlw  plaUAUX  of  the  iKiuhs  and  the  Voeges,  ami  in  tho  Invr  parts  of 
Uax-  Th«  oouthorn  {uirt  uf  Fiiii)tt6re,  rillcMit-Vibine,  soma  districts 
of  tba  C4l4»du-Nonl,  and  alMvo  nil  Morbihan,  hiivu  acritu'recl  in  ibis 
napcd  ft  Bftd  notoriwty."  In  S\r«Ion,  tco,  in  former  times,  dysentery 
iaui  ttB  home  in  llio  pn)vincv«  occupying  Lbe  ctintral  duprc^i^iDii 
boidinng  on  the  lakes,  and  iuidn  it  tlivi't3  Ut  buuiu  uxti^nt  al  tlit;  present 

lit  keeping  with  this  prediiection  of  ondemic  dysentery  for  nuirsliy 
boStioi,  aocuunts  of  itstrndemcM-'jiidimnc  oxtnnKions  in  ti?in|>omu^  climtLtes 

Clly  point  to  tho  temporary  Mtabli«hnn>nt  of  paliulal  cnnditions. 
in  1S73,  an  outbrc-ak  aru»L>  from  the  cleaning  out  uf  the  lateral 
cuil  of  iho  I>oiro  and  the  dmccaiion  <if  t)iti  niurl.  A  Hiniilar  rcttiiU 
Mhvted  at  Tjeymcn  (ilitut-Rhiu)  from  the  oleRiing  out,  in  August  Lsr^n, 
ofivul  Kltniy  ruKorviiir  mlititlccl  iti  t!ui  luidille  of  thu  villiL^'.  The  first 
oMH  declared  themselves  a  few  days  after  thci  exposure  of  the  mud,  iird 
••eciirrod  in  the  buuse«  nearest  to  the  re«e^^Xli^;  the  disense  propagated 
tUtU  afterwards  to  almost  all  thu  liuusea  in  the  villugi'.  dying  ont  only 
l"tards  the  end  of  October.  In  the  same  way  we  cxjilrtin  the  out  breaks 
■if  flrwtitery,  H>>melime8  observed  idung  with  malaria,  in  niarnby  locaUtieii 
'n  cxoepliuiiuliy  warm  seasuiis. 

Id  tropical  countrica  dya«itory  appears  to  l>o  more  independent  of 

Bwi  than  in  temperate  clinisteB,  but  au  imperfectly  diained  or  marshy 

Kill  is  everywhere  favourable    to    its  priivalenoc.      Dr.    Maclenii  Btatis, 

u  tbfr  mult  of  his  experience,  that  "in  IiiiUii  dysentery  provnils  moat, 

md  M  most  fetal  on  moist  alliiviul  soiU  ' ;    and  this  I  believe  is  true 

of  the  tropics  ;;en('ml!y,  altliou;;h  other  elt-ments  enter  so  largely  into 

the  caoution  uf  the  diiteaee  (hut  apparent  exceptions  are  numerous  in 

all  dinateo. 

The  gMl1ogi<-aI  nature  and  the  mineralogical  constituents  of  the  soil 
are  secondary  in  importance  to  its  physical  conditions — it»  drynetw, 
humidity,  and  aerntion.  Theiie,  npdn,  ani  of  ](>iui  niiinient  than  its  ntate 
of  organic  purity.  That  a  soil  charged  with  dysenteric,  or  perhaps  even 
with  simple  fwcal  eva<:ualion!<,  is  ca[Kible  of  giving  rice  to  tho  disease, 
waa  amply  proved  by  the  Cumberland  and  WoAtmorclaniJ  Asylum  incident 
of  1864.  Among  the  cinscs  of  the  frightful  dysentery  mortality  which 
made  Secundcrahad  a  bye- word,  none  was  more  effective  than  tho 
saturation  of  the  noil  of  the  site  itsii'lf  with  organie  impnritii^n^  thn 
extreme  pollution  of  the  vicinity  with  fa^^al  matters,  and  tho  bud  privy 
aooommodation. 

RAiitiim  to  Alii!v3/;—T\\e  ascent  from  the  plains  of  a  trnpical  region 
to  the  hills  represents,  as  Bttrenger-t'^raud  puts  it,  "i/«  y^riUiih  rwjagf 
Jusqu'amx  enrmms  vtimfs  du  pfife."  Our  voyage,  however,  gonenilly  falta 
short  of  securing  for  us  the  conditions  met  wnth  in  temperate,  nnt  to 
apeak  of  polar  dtmates.  At  moderate  elevations,  say  of  3000  feet,  in  South 
India,  tho  winter  temperature  still  exceeds  that  of  an  Knglish  sunnner, 
Tba  »dvantaj^  gained  by  a  deci-case  in  the  mean  temperature  is  thus  often 
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mon)  tlmn  c'niinlorI>n.t&nced  t>y  the  mcr^ASfl  in  Lho  rHiigc  of  Lbc  tlicmtotiiutcr, 
The  diiy  iciiificmmrc  is  cxccBfiivcly  Uigli,  llju  Jii^lits  chilly  ;  and  when 
tho  IocdI  cutiditions  uro  ut  the  eamc  tiiuo  unfnvourablo,  thoro  jfl  nr> 
difficulty  ill  uinlfreUindiiiy  wby  dywtitvry  should  fniqucntly  l>e  more 
comuiuu  ul  such  itUttii>ri8  tlimi  along  the  cuust. 

Whoii  ulutiides  ore  attained  in  the  tropics  vhich  reduce  the  mean 
tciiipcmtnru  of  summer  to  tbat  of  (ffiripcrwte  clinuiti>«  dy»criU;ry  dimini«lic* 
in  pi-evalcnce. 

Uebition  to  Miliaria. — It  is  iinnccessnry  at  tho  present  day  to  iiuisl. 
upon  tliv  fnct  t})Mt  the  geogrnphiojil  distriliutions  of  malam  nrid  of 
dysentery  ai'c  by  no  lucmis  identical  In  order  to  demonstrate  that 
dysentery  is  not  alwnys  cNiused  by  mnlariA,  it  is  rnoiigh  to  instance  the 
i«l»nd  of  Uoilngnes,  which  is  non-niftlarioiis,  although  rlyitcTitery  (I8fl7) 
catlses  i\)-G  per  cent  of  the  total  mortality.  It  is  perhaps  of  nior«  import' 
&nco  to  emphasise  a  fact  which  is  now  nither  lost  sight  of ;  niimoly,  that, 
while  there  are  many  iiyn  malti.riouit  countries  whi-ro  dysentery  m  rife,  it 
U  ditlicnit  to  point  to  any  mnlarioiis  region  within  tho  tropics  whoTe 
the  malady  is  imknown.  In  m-ilarinus  regions,  where,  Jri  Rcltlod  ci%-il 
life,  dysentery  is  rare,  it  immeilititely  steps  to  the  fivnt  rank  of  fKlal 
maladies  when  Riich  a  country  Ixwomes  tho  scat  of  war  ;  and  the  dysentery 
arising  under  such  conditiona  is  often  of  a  very  malignant,  kind.  In  proof  of 
these  iiiipfirt^iil  HtatninfinU  we  have  only  to  refer  to  the  history  of  thr 
A^hanti  war  n{  1^74,  and  of  the  American  Civil  War.  Ilaspel  shows 
how  apt  iiy*H^nt-cry  is  to  mipprvene  in  those  who  have  hecn  weakened  hy 
mahiria,  Of  fifteen  men  arriving  iti  Algeria  from  I^icheforl,  ncarcely 
oonvHlcecont  from  fever,  five  died  of  dysentery  within  six  months' 
residence.  As  that  aecomplished  and  revered  physicinn  Warlmnon 
Begbie  pointed  out  i]i  the  linst  edition  vi  bis  work,  "the  relation  of 
dysentery  to  interniittent  and  remittent  fevers,  fonnerly  insisted  on.  was 
not,  strictly  speaking,  etiological,  but  to  he  accounted  for  by  the  disordered 
stale  of  the  portal  cireiiliition,  which,  occurring  in  ague,  led  indirectly  to 
the  inrtamniatory  affection  o£  the  colon." 

RrUtiiaii  t.i  Sf^Am  and  V/falher. — In  temperate  and  siih-iropical  cUmateg, 
in  the  northern  and  southern  henii8pbvre><,  endeniii:  dysetUery  is  essentially 
a  disease  of  late  Eiimmcr  and  autumn  ;  and  tliia  ia  tho  rase  in'espective  of 
the  period  of  maximum  or  minimum  niiiifail  in  a  j>Hrt)culHr  c<inntr^'.  In 
tropical  regions  thiu  rule  docs  not  always  hold  gootl,  at  least  as  regards 
the  natives.  Autumn  is  the  scomn  in  India  when  dyscnter}*  i^  most 
fatal  to  Europeans;  winter  that  in  which  it  carries  ofTniostof  the  iialivos. 
TTjo  quarterly  distribution  of  100  dcatba  from  dyeeutcry  iu  the  Native 
Army  of  Bengal  is  as  follows : — 


Int  Q^ATtcr. 
28-1 


3n<l  Quartar, 
13-7 


Rnl  Quarter, 
10  7 


«h  Qiiartar. 
37-5 


The  reason  of  this  seasonal  difference  in  the  two  race*  is,  perhaps, 
the  result  of  pt^ultaritics  uf  congtiluiiun  in  relation  to  temperutiu'e.  "  llie 
constitution  of  the  Eiiropean  is  set  for  cold,  that  of  tho  native  for  wanntb.' 
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iManftl  ooiq[e«tioruL,  with  the  tendency  to  dysentery  no  exgendered,  are 
Jomnuxiad  in  the  former  \\y  lirat,  in  Lliu  laltur  liy  culd. 

Ui»i  |thy.-iiciAnA  who  have  seen  much  of  the  diseaBe  hav«  a^crilictl  tbt? 

fancoMt  place  among  the  remoter  causes  to  vicissitudes  of  teiuperAluri!, 

10  uponre  to  void  after  heinjt  hftateil ;  in  ehorl,  Lq  a  rhiU,    .Soni(3  eniinctit 

pbyiuuuna,  BUeh  aA  Kochurd,  still  tnaintain  that  a  chill  alone,  withaut  the 

inteveulioa  of  an;  specific  cause,  can  ^ve  rise  lo  dysentery.      "  Nothing 

Bunv"  lia  says  "  is  retpiin^l  in  a,  WHiin  cliniato  Ui  ^ive  rit^u  Ici  un  atltick 

tiAjUM/ery  ttinn  to  pass  one  ni^ht  in  the  oih-Ii  withnut  siiflicieiit  cover- 

iOgL"  That  continued  depressing  expusurci  to  cold  and  ucL  is  sufHcient  Ui 

brnigthd  huwel  into  that  dejiravc^l  sUte  in  which  the  [uilliogonctic  iigfnti) 

finjtlu'ir  morbid  opportunity  (cannot  he  doubted.    Although  the  innlani-t)  1 

«aiulM>iit  to  relatti  l>e]onj^  pro|H.>rly  U>  the  dysentery  uf  wur,  it  is  iutrotluced 

hcrt'  ill  onler  to  concUido  whal  I  have  to  sny  on  this  pitrl  of  ihi*  nultject. 

Pringte  relAtcs  how  the  Kngli«h  soldiers  after  a  rij^ht  march  (June  2(jth 

Mii)  fotight  the  l>attleof  l><>uingen,  and  hud  t<^  patut  the  following  night 

on  llw  tirld  of  hattlo  without  tcnta;  they  hat]  uftcnvarda  to  encamp  on 

wel  ground  wilboiit  straw  to  protect  them  fntm  the  dump.     "  In  eight 

Aiji  aft<r  the  battle  al^nut  SOO  men  were  seized  with  thn  di.>fU<m|jer, 

ud  ill  ft  few  wftcVs  nearly  half  the  nii^n  were  ill  or  recovered."     Within 

lulf  a  mile  of  this  army  lay  a  Ixxly  o[  men  who  h:i<l  Uikcii  no  part  in  the 

&iigUM  of  the  march  an<l  the  luiltle.  and  "  \uu\  never  ham  exjKuird  tj) 

nin  nor  hiul  lain  wet."     'XiuA  body  nf  uw,i\  although  they  ha*\  used  the 

ame  fotid  and  had  the  same  watcrsupply,  almost  entirely  escaped  the 

diaonltir.     The  great  point  to  notice  in,  that  the  dysenteric  germ  is  never 

wuiting  in  any  counlry  or  sr<iscn  when  men  arc  cxjioscd  to  corulJtionM 

■imibr  to  those  that  I'linglc  describes. 

liAalion  to  Wtitrr  and  l'c<ki. — ^Watcr  i.1  an  important  vehicle  fiir 
eommunicflling  dy&cutery,  and  when  it  has  in  solution  or  BU.spensioii 
subsl.-uH:c8  calculated  to  pi-oduce  irritation  uf  the  bowels,  It  \f,  an  elective 
pnvbspocung  c-iuxe  of  the  malady.  Nothing  in  connection  with  the  otinlog)* 
of  lIic  diMrase  is  more  conchu^ivcly  established  than  thi4  ;  although  one 
recent  and  ablo  authority  on  the  snliject  {W<M>ihvan])  appwn-a  to  ihink  that 
tlic  inlluence  of  imptire  water  ha,t  not  yet  bncn  fully  proved,  or  has.  at 
aoyrvLte  been  much  overratod.  The  two  following  examples  should  be 
snfficicnt  to  remove  all  iloubts  upim  this  point ; — The  troops  at  Cork,  says 
Dr.  Biury,  sulfereil  much  from  dysentery  while  they  occupic<l  the  old 
bftrracks.  "They  were  supplied  from  the  nver  Lee,  which,  in  passing 
through  the  city,  is  rendered  unfit  for  drinking  by  the  influx  of  the 
oont^ntii  of  the  sewers  from  the  houses,  and  is  lilcewi.-4n  rendcri-d  brackish 
hy  the  tide.  Mr.  Bell  ciigagL^I  water  carts  to  bring  water  for  the  triHips 
from  a  spring  c«Ibxl  the  Liuly's  Well.  At  the  s^me  time  they  were  for- 
biddeu  to  drink  the  water  of  the  river.  Th«  dysentwy  shortly  after  dis- 
appeared. The  poor  iiihflbitanTs  then  hai3  no  other  water,  hut  lately  a 
few  p4ibUc  fountaiiie  have  been  e.'^t.'xbli.shed  for  their  use;  and  it  ia  certain 
ihat  dysentery  is  not  nearly  so  coninioii  as  fonnerly."  Tiie  endemic  pre- 
vmlencti  of  dysentery  at   Hillbank,  diverailied  by  murderous   epidemic 


explosions  as  in  182.1-1824,  ecisetl  from  August   I&54   wbun  tbu 
m-aa  Bupplit'd  from  the  artesian  wnll  in  Trafulj;iir  RtjUJire.     Tho  supplr 
was   pi*tfvioiwly  oljUiined    from    tho    Thames    as    it    ebbeJ    ami    flowed 
lit-iiisaLh  its  walls.      W«  may  .v.U\   that  llio  dysentery  death-rate  in  ibe 

I  Navy  has  fiillon  frnm  l'2'7  in  1S60  to  I'S  in  1  HSO,  coincidenlly  with  ths 
use  of  conilenstfd  water.  Outbreaks  due  to  the  aume  causes  have  htm 
repcatndly  obtti'rvRcl  in  [iiihlic  iriKtiiutions.  ^ 

T.iintcd  meat  or  fish,  food  of  coarac  quality,  unripo  or  over-ripe  fauiti,  ■ 
may  either  act  us  thu  vehicles  of  dysentery  or,  by  producing  ioteattBal 
eatarrh,  as  the  imliroct  causes  of  the  disease.  Arct«ti9  recknns  among 
Clw  camcs  of  dysentery  KfHwv  TaAaiuiv  Spt/iituv  iSattn/,  AhiiM^  of  lUcobolk 
drinks  remlcTs  the  bHly  nrnro  susceptible  to  contract  dysenttry.  Con- 
stipation and  irn|ta('tinn  of  fares  in  the  cnUm,  whdlhiT  mechunirally  or 
Ihy  dRt«rmiriinj5  piiin^fuctivo  chanj^i-s  in  the  fiecc*,  may  prove  to  be  im- 
portant OLUtitis  of  ihu  disouse.  Anitesley  may  have  exa^-^reruted  the 
influence  of  fa^rral  nrcimiulations  in  the  caiis&tion  of  dysentery' ;  but 
their  importanco  has  of  late  been  much  un<ler- estimated. 
Pf.minnl  CmuiiluinA — AH  ayrs  are  ronsistetit  M-ith  dyscnt«'ry ;  but,  if 
we  exclude  the  dysenteric  diarrho^ji  nf  (-hildren,  adults  are  most  liable  (o 
t*  BtUacked.  Sr-j:  and  nice  infliieiice  the  Uability  to  dysentery  little,  ii  •! 
all^iuR  allowance  l>etng  made  for  habits  and  conditions  of  life.  M 

('<>nfAf{u)it. — In  the  tropics  we  ue%'er  hear  of  nursea  or  others  being  ■ 
iiifoctcd  from  the  admission  of  »  dysenteric  puitient  into  the  wards  of  a 
fjen^ral  hnspiial.  Knd<imic  dysentery  is,  in  fact,  looked  upon  and  trratrtl 
iw  a  nri!i-c<miiiinnirable  distemper.  It  sbonlrl  not  be  f<irj5otten,  however, 
lh.--.t  in  rogitms  where  ihu  disea.'^e  i-n  always  more  or  less  prex'alent,  tiw 
eroatiiin  <if  nnw  ioc'i  would  rea^lily  be  overlooked  ;  and  this  may  account 
for  the  fact  that  in  tropical  countries  one  never  hears  of  such  an  evenL 
On  the  other  hand,  there  arts  numerous  concluBivo  and  striking  instances 
of  dysentery  brejikiii^  out  in  shiiJs  of  war,  which  weix'  pi-eviously  free 
from  the  disease,  soon  iiftcr  the  embarkation  of  dysenteric  patients  who  had 
eontincted  tho  malady  in  the  tropics.  We  are  thus  warrauted  in  t>eli«ving 
that  an  infective  virus  is  prnsont  in  dysenteric  atnols  of  tropical  dy»entery,fl 
and  may  justly  suspect  thnt  much  of  the  disease  in  warm  climates  is  really  * 
due  to  the  infection  of  soil,  air.and  w;itcr  by  <lyscnteric  discharges.  Tlw 
iiislarires  are  iniunnt^rable  in  which  the  endemic  flysentery  of  temperato 
elim:ites  has  become  epidemic ;  imd  not  iTifre<iucntLy  it  has  sprt^a4l  in  a 
previotisly  healthy  locality  after  a  case  has  been  introduced  from  without.* 

C.  Dysentery  of  War  and  Famine. — Space  only  allL'ws  nio  to  indicate 

ill  ihti  nn)Ht  mireoiy  way  somii  of  the  n'sjH-'ctji  in  which  the  dyaentcrj'  met 

with  in  camps,  in  besieged  cities,  and  in  cnmmunitiea  sufferin};  from  faaiinc,fl 

ili^ers  from  the  oniinary  undumi^'  and  epidumic  forms  of  tho  disuasc  ^ 

'  For  in«lineM  of  itit*  kini  tho  reader  is  referrtd  to  Dcsinems.  But.  mtd.  d$  gly— frrfe 
<*■.,  TriiJ.  ad  US.  ITilB  ;  ArtMv.  fffn.  df  m/i[  t.  v,  ;  RrlitoMl'it  JnArK  ml.  ii.  ISdO  : 
SliiH.  d<  I'Aaut.  Itf/l.  <lc  if  id.  t,  iviti.  ;  Krlicili  nnrl  KicTipr,  Trail/  de^  mal.  dtt  pnyt  tJitJiit: 
Pari*,  18$9.  For  {nitautva  uf  milt<r>fBkR  ou  tioanl  Bliip  atUr  embultrng  paili>BU  •ufTeritv 
Inm  troplcsl  dyieotery,  aw  CbaroDt'i  Tnitf  de  mtd.  I,  ill.  cb.  viiL.     Porii.  1S92. 
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[«)  Th(!  (lysontcry  nf  war  and  fiimiiiii  ahowH  littlo  respect  for  clinute 
oriKUWu;  QUi]«r  the  gi%'cn  comlilions.  It  appears  iu  coiuiLrioD  mutit  froe 
(rootlie  emlomic  (JiBcaap,  and  itt  all  swisona  (if  the  year.  We  hiivc  only 
hi  KeicmlMT  how  it  raged  amf>njij  our  tronpn  in  the  depth  u(  the  severe 
<nAtH'i  lf*54  in  the  Crimeii,  u*  re:ili9e  how  independent  of  se«^r)ll  is  war 
AytaHtty.  Tli«re  arn  few  licallhicr  elrmate-s  thiin  New  Zcataiul,  which 
mJAfi  MI  alunlute  immunity  frr>m  malni-ia,  hut  dy^^cnter)'  did  not  Mpiir^ 
uur  Uwjps  there  in  ISOL'-Orj.  The  dysentery  of  war  is  not  pcrhapK  wholly 
irwSBlfrwil  to  the  nature  of  the  soil,  Marshy  conditions  appear  to  ajj^ravate 
ihpmolady.  "  At  I.imerick.  which,  as  Trim  w*ys,  *  \w*  in  the  middle  of  a 
deriliab  wot,  swiimpy  cniiniry.'  mitny  of  King  William's  array  foil  a 
■crilKv  to  ilywntery  "  {Cheyne). 

ik)  The  dvAt^ntcry  nf  war  and  famine  is  extremely  fatxl  ;  and  it  ban 
•  gnnt«r  tendcney  than  nin'  other  form  to  hecome  complieutcd  with 
ty|ihiiK  typlioi'l.  and  »natai-ioni»  fevers.  Typhiia  has  been  the  prtdnmi- 
naiiiig  complication  in  Ireland  and  in  some  other  countries  uf  Europe. 
MalnhmiH  disewwA  cut  off  the  fatnine  stricJten  dysenteric  popwiatinn  in 
hiAh  :  while  in  nimjM,  whether  in  m>dai'ioii.4  or  in  ntin-iiialarioii.-«  couiitrie^ 
trpfiyjil  hAK  always  manifested  itself  along  with  dysenteiy.  The  metlical 
bi»i(iry  of  Europe  and  America  attests  the  fataiily  of  war  dysentery. 
fVniiM?  dyaeiitery  is  certainly  no  ]e*is  destructive.  In  the  Irish  worl<hon8ee, 
rfonnc  the  ten  years  ending  June  IKPl,  no  fewer  than  50.015*  perished 
inm  dysentery,  and  20.50"  from  diaiThovi.  Those  two  diseases  alono 
aiUMl  i-on^idemhly  more  than  a  moiety  of  the  t"tal  irmrtality. 

ff)  The  dyseiiiory  of  war  and  famine  freijueinly  .isriumeB  a  e(^ilt.^gio1lH 
dnnicter.      Pringle,  eonlimn'ng  the  modieal  history  of  the  army  after  the 
hattlA  of  r>ettiiigen,  already  refei're^l    to,  telU  us  that  the  »ick  were  re- 
Bored  to  Feekenhatn  ;  and  that  there  they  comnmnicftted  the  distemper  to 
thort'itCof  the  patients,  t«  tboa[Xithecnric«,  to  the  nur***,  to  those  einjiloyed 
in  Che  Iiii!<'pital.  and  w  the  rest  of  the  iidiatiilants.     Cuming  tv  rcL-enl  time^ 
LmnlMrd  informif  iw  lh.it  dysentery  appeared  in  every  pliioe,  whatever 
it«   latitude  or  phyniertl   fcHtiircM,    where    the    Hn«i<i.-in    IriMijw*,    rL-tiirning 
froto  the  Crimen  in  1856  and  1857,  made  a  sojuiirn.     TrotiHtieau  makea 
a  Mmilnr  otiser\'ation  for  Algeiia,    That  the  same  is  true  of  the  dysentcrj' 
of  famine  i«  shown  l>y  the  history  of  the  epidemic  at  i'enmnce  in  IK48. 
Croighi<m,  in  his  work  on  the   Epidemin  cj  Gmxl  linhtm,   relates  how 
the  brig  Siinilicirfi.  carrying  IrisTi    emigrimts  for   Boston  among  whom 
dyiwnterv  prevailwl,  had,  through  HtrersK  of  wcjither,  tu  put  in  at   Ven- 
tantv  ;  there  three  of  the  women  snfTuring  from  ihe  (Hf'ea.-o  were  landed 
and  died.      Dysentery  ^oon  after  broke  out  in  the  town  and  caused  105 
ilenths ;  and  new  f<jci  of  the  disease  were  set  up  in  coiuitry  districts 
hy  domestics  and  others  whn,  while  antrering  frtmi  dysentery,  vi-ere  sent 
from   Ppnznnf*'  lo  their  respt-clive   hnmcx.      Is  it   not  probalile  that   the 
aocflsof  the  great  epidemy,  which  raged  in  the  I'nited  Slates  fn>m  lisi7r'C, 
nmy  have  [>een  carric<l  fmm  Ireland  across  the  Atlantic  in  the  same  way  I 
If  m,  the  etiological  unity  of  iho  dysentwy  of  famine  and  epidemic  dysen- 
tery would  be  proved. 

'  voi_  n  2  b 
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Bacterlolog'y. — Kumeroiu  researches  hai'e  bcvn  mudo  during  rceent 
yean  iiili)  ili»  liactt^rinlfi^  of  dyecntcry,  bodio  of  witich  urc  tun  witbout 
value  ill  tticir  Nc^aring  ii^Ktn  the  etiology  of  thedisauo;  although  ibey 
Htill  leviv»  thu  tniKit.  iinjiurLiiiil  pixililuiux  uiiuolvud. 

Zioglor,  in  a  local  outbi-aik  iicnirritif;  in  Germany,  ohncnrMi  a  uuH 
bacillus,  pnrtly  at^ilterud  [Mirtly  'M-currJnj^  in  miuMOit,  in  the  adunoid  tissiR 
of  the  iniicoBti  witliiit  thu  hiiticti  atid  iiiidur  tlio  cjiilhi'lium  of  iho  cryptauf 
LicWrkiiliTi,  ajid  in  the  eonncctive  tissue;  aiwl  the  increase  of  this  microbe 
in  the  tia.<iue!i  ivjli;  Hc-coRi|inniud  liy  iiitljiiiimaliuii,  tissue  iitjcrosiK  Mid  de 
genRnilii'ii.  hlut-u  wu  liavuiin  unduubujU  dyst-iiury  tmciUus,  but  il  bui  yet 
to  be  proved  that  it  is  the  constiint  or  common  taum  of  epidemic  dysen- 
ter}'.  UgnUi  found  in  tlio  stuul«  and  ulcciis  of  vpidvniic  dysentery  to  Japan 
a  nmall  liftfiilliM,  with  rutiTided  oiida  mid  active  iiiovenienu,  which  formed  | 
groenish  yt-llovr  colonies  hi  (date  cultures,  and  which  pHxiuct^d  dysontcryj 
when  injucUKi  into  the  rvctiint  uf  cuL«.  Whether  this  bo  the  orgunil^flH 
of  Xicj^hT,  or  a  varieiy  of  it,  in  ijucerULin.  Ma^iora  fnnnd  in  d^l 
fiiecDs  in  epidemic  dysentery  large  numbers  of  Iwcloriurn  cuU,  with  protetn 
vulgaria  and  othrr  forms  of  luicteria.  In  upideuue  dysentery  in  Knuice^ — 
po.«i])ly  of  tho  omlemo  epidemic  form^Hertrand  and  iJauchcr  found  in  the 
fttoob  («)  neptic  anauiohic  vibrios ;  (Ji)  the  W-itlus  jiyocyancus,  to  whkb 
they  ikscrilH!  thu  |iivporiduintirig  juirt  in  tho  causation  of  the  diiienAc;  {y) 
tho  bactftrium  coll  cummiino,  and  another  orgiiiiisiu,  which  they  regard  lu  a 
variety  of  the  same  micI■o^^c ;  (6)  ulaphyloLHXiciw  ]jyoytfiie»  (aureuB,  albus, 
citrous) ;  (<)  two  varielieii  of  atreptocuoci.  Thuac  Dhsitrrations  Inse  can- 
siderably  in  vahic  from  the  wont  of  evidence  as  to  tho  presence  and 
disposition  of  thesu  organisms  in  the  tissues.  C'huntvmosse  and  Widai 
fniirid  ill  thn  walU  of  the  inU>stimi  and  in  thi;  meJinnturic  gbunlii  uf  a  man 
whij  (Hod  of  dysentery,  and  in  the  stofiUof  five  persons  fiUlToring  from  the 
disease,  a  liacillus  to  which  they  attached  pathogenetic  impurtance.  It  is 
.supposed  by  Romo  authors  that  this  microbe  was  no  other  than  the 
Ijucterium  coli  onnmunij  which  had  actjiured  special  vindenco ;  thir 
tiocitlus  w:u4  found  in  [inru  cultures  to  give  rise  in  animaU  to  the  nymptoms 
anil  Ipsiona  of  dysentery.  The  B.  culi  communis,  lutually  a  harmless  dcnJzMi 
of  tlic  intestin:tl  camil,  has  Iwen  prove^l  ca|KdiIe,  under  certain  cunditioru>, 
of  becoming  a  virulent  juilhogeiictic  agniic,  penetrating  and  multiplying  in 
the  tiftflUeJi,  and  giving  rise  t^i  pimtlcnt  and  septic  indamTuntion.  The 
obeorvations  of  Uurlraml  utid  Buuchur  suggest  that  this  microbe  eon 
bflcomc  mndiUeil  in  appi'iirance  ils  well  Jis  in  character;  and  thu  fn-qncnr^ 
\vith  which  its  name  has  lately  appcai-ed  in  connection  with  dyscoter; 
jUBlifiea  onr  worst  suspicions. 

Calmette,  who  stuiLifut  the  endemic  disoaso  At  Raigon,  eamo  to  the 
vuncluftioi)  that  of  all  the  bacteria  found  in  the  stools  the  B.  pyocyaneui 
was  tho  one  of  the  greatent  pathogenetic  imiKirtanco ;  and  th«  only  one, 
ill  his  opinion,  capable  of  repmducing  in  animals  tho  lesions  of  dysentery : 
hu  adds,  however,  that  the  pithogenetic  effects  of  this  microbe  are 
excited  and  reinforced  by  its  association  with  streptococci. 

So  far  from  finding  in  amtebx  an  explanation  of  tho  leaiona  of  tropical 
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ijteD.U.r)',  he  «peak»  oJ  r.hom,  rather  incautiously,  as  I  think,  "plutOt 
eonaustles  nuxiliares  iiLilts  pour  les  cellules  macruptiiLj^eH  ck^  I'tnteatin." 

In  the  fwces  of  pittienu)  suffering  from  the  chromic  dyflcnlcry  of  waim 
dtmiUt,  Bertrand  and  Baucher  found  pructic^lly  thu  kuuji:  organisms  a« 
ibouBat  with  in  the  acute  disease  in  France — "memea  vibrionii,  in<''ni(!« 
nicmoiiucs  mt-mos  hact«Hrs  on  hitcillcA,  dc  ^»irt  vt  d'uulru" — Imt  they 
conclink  llut  in  the  tropical  form  the  B.  coti  cuuttiiutiia,  nioi-o  or  leas 
maiiStit  pndomiiuied.  In  ihc  emleniic  <lyBciitcry  of  Kg_vpC,  along  with 
tht  ttmb*  dyaenterica,  Kniiitf  nml  TiwiimEe  alwjiyg  foarid  «lrept(jcucci 
■odotWr  bacilli,  which  "manifestly  contributed  to  the  ovotutioii  of  thi^ 
■DorUd  process";  bo  that  bore  at  leaat  vre  hnvo  to  do  with  n  mixed 
itiftclimi. 

\i>  recent  reeearcbee  bave  been  mode  on  the  lincterioto^'  of  Hporodic 
dyaeaUry  or  of  that  of  war.  Tlic  early  obHer\'rttions  c)f  IMtir  nn  the  pre^ 
Mm  of  cocci  iu  the  fonucr,  uiul  tliow  uuido  by  American  phy»iciu]i)t  on 
bulli  kod  cocci  in  the  Lissuc«  of  the  intestine,  lu'e  too  indetJiiito  to  be  of 
flMldt  wrricd. 

The  following  conclusions  and  inference*  appear  to  be  justified  by  the 
Ucu  which  bave  been  undcT  review:  — 

i.  The  heiiltby  intestine  i*  cajuible  of  much  i-e*i«tanre  to  the  infective 
^eiils  of  dy«ciit«ry.  iluiiy  pcruun&  ttubjccled  to  the  cautics  'A  the  diseuse 
mc^m;  and  dysentery  13  prevalent  in  communitica  the  memljersof  which 
•re  liable  to  iutwtiiuil  di^tuilxiriccM. 

it.  The  healthy  human  being  canica  within  him  organisms  caiiable, 
under  certain  conditions,  of  giWng  rise  t-o  inflammfttioii  of  the  intestinal 
tntct;  and,  bmidea,  organisms  of  auppujiiLiun,  putrefautioii.  »iid  Kepitis  arc 
evirywbera  prei^ent  which  have  the  |iuwcr  of  dctcnnining  dyBeiiloric 
inflammation  in  the  bond  wbt-n  its  nutrition  \«  itiipairetl. 

iii.  A  simple  catarrbil  condition  of  tlio  bowel — which  may  be  brought 
on  by  defecta  in  quality  or  '{Uiititity  of  fowl,  by  impure  (lriiikiiig-wutt.>r,  by 
vxposuru  to  cold  or  li«al,  by  iiiaiaiia,  or  by  di»«aKCr(  of  the  liver  inituring 
psrsiAtcnt  congcttiun  of  ttiopoital  system — is  sutticient  in  iteelf  to  pro- 
moto  brae  dysentery.  Some  of  the  microltes  usually  present  in  the  bowel 
u  harmless  [wrjisiVcs  (notnlily  llic  B.  cob  coniumni!*)  nmy  become  virulent 
in  catarrh  of  tbc  umc<>^;  moreover,  tbci  loosening  of  ihe  cpilhelium 
beilitatcj  their  penctmtion  into  the  tissues. 

iv.  M'ben  we  obscrvo  a  body  of  men  seized  with  an  infectious  form  of 
dysentery  immodiatcly  after  licing  subjected  to  )uir(]»hi[is  and  dcpreeaing 
metooralogical  influences;,  while  imotbor  Ixxly  in  the  vicinity,  having  the 
cune  food  and  wiiter-uupply  but  nut  subjecl.6d  to  the  like  falimies  ami 
hanlsbijM,  «scu|h>,  we  ar»  le>i]  to  infer  that  the  common  exciters  of 
inflammation,  ntbcr  thun  any  siwcilic  :igcnt,  must  have  given  rino  to  th« 
dinmso :  and  ibis  infcreuco  is  titreni;thcnud  by  the  fact  that  this  form  of 
dyaentcry  may  occur  in  countriea  wb«re  dysentery  ia  least  common, 
where  the  aMumcd  specific  agent  is  not  habitiiully  in  ovidenre,  and  at 
Macons  of  the  ycur  when  ordinary  dyseutL-ry  is  Bcldom  mot  with. 

How  fur  the  discovery  of  the  increasing  virulence  of  successive  inocula- 
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tiotut  niay  help  to  vxphiiii  tliu  cijiJenilc  and  iiifectivu  Lliiu-AcLon  of  this 
funii  uf  itiu  dUtuiiti  utiiiiuL  ul  |jru&ciit  bo  detonuiiiLn]. 

V.  Tho  mode  of  Bi)rtiJ»d  of  true  f|jidcmic  dyaonl^ry,  nnd  certain  poinU 
ill  the  iiwtorjr  of  endemic  dj-jtciitvry — such  as  \\»  gi-adiuil  deciiin;  in  certain 
uounlrius,  it«  epociul  prcvulciicu  iu  otliere,  uiid  its  crideiiio-epiduinii; 
tnatiiftMsUtioitB — ^cunnot  at  present  be  oxplainod  without  ftsniming  the 
exisleiicv  of  oii»  or  more  infrclivc  Hgviits  which  impair  or  dextn^y  tfav 
vitality  of  ibe  liuwel,  and  Uy  it  upcit  to  cIjo  attack  of  tbe  organicmii 
ulroudy  existing  in  the  fa'ce^  uf  dysentery. 

vi.  Uow  much  of  tropirnl  dysi-iitcry  is  caused  exciuaively  Ity  th« 
auiuibu  dyM!Dt«n(;u  ix  etill  uuccrtuiii. 

MoRBin  Anatomy — I.    Acute   Dysentery. — Stat  rf  thr  Disease, — 

DytKJiiLury  is  itnticntijdly  a  di)4t;a.>4i;  of  tltu  hii'^it  iiituHliriiT  ;  but  it  not  infrci- 
i|tiently  invad(;s  the  lowi^r  jiart  of  the  ilpiira,  a*  it  did  in  the  Cumborland 
utid  Wvstuiorelaml  Asylum  uutbruiik,  which,  it  may  bu  ivmaiked,  uKsumed 
itt  ult  inHUuK'VK  th»  crim[K>-(itinnuuK  form.  It  vi'oidd  be  int-t^n-^inf^  to 
know  whether  thU  invasion  of  the  ileum  is  in  any  way  ndutt-d  to 
the  form  uf  the  dist-asv,  tu  the  niudia  by  which  tho  infcvtiuii  has  Inmui 
('.nnvey[v<l,  <ir  lo  the  port  uf  t-ntr'ance.  In  ihu  iii»Uincu  to  nhich  1  have  Juki 
alluded  the  dysenierie  a^jeiit  w«»  nir-ljome,  and  coti*ei:|UL-ntly  must  huve 
BRteruJ  tliAHigb  Lh«  uiuuili.  In  many  canes  uf  Jyavnter^'  the  luwor  part 
uf  the  sniall  ii]te':ttine  it.  iiiJectcMl  in  |iH.tvheH  ;vithout  any  oign  uf  ulcrnitiun. 
In  most  iTtstanccx,  indeed,  it  is  rcmarlcniilo  how  strictly  tfau  disease  Ja 
lioiitwl  by  tho  iloo-cffical  valvo;  tho  upper  surface  of  it.  irKlccd,  may  be 
healthy,  while  ihe  hiwer  tturfaro  in  the  seat  of  infljimiiviitinn  and  its 
rniiulLfl.  iJyucntcry  ofttn  involvi;s  the  whole  gut  frrjm  the  ra^cum  to 
the  anus ;  but  it  is  usually  more  pronounuvd  at  the  e:i.>eal  or  anal  ex- 
irumity.  Tho  dyaentery  contracted  in  llie  Ai^hanti  expeilition  of  IS" 4  was 
i>(  a  very  dau^croUH  tyjie,  and  was  lUiually  tt&scieiatcd  with  malarial  fev«r. 
The  ilisiMse,  in  this  instance,  invariably  implicated  the  ciccum ;  and  in  tbree- 
foiirthii  of  the  cases  tho  csFcnni  wan  the  part  ]irimarily  nnil  iirineijKilIy 
iiflVteted.  Myown  experienw  iKiiiita  to  the  cie<nim  :is  tlte  al4U'tin]4puinto( 
that  severe  gaiigi'enous  form  of  the  diseasu  met  with  in  tropical  ntalarioiu 
ciMHitrie:*,  S|K'itking  of  nleiTiitinnr.of  thn  intoalinc  in  dysentery,  Annealey 
(wys :  "  It  uwy  be  slated  that  the}'  are  geneially  miwt  n-mHrkHble,  both  id 
i-espoct  to  iue  and  iiunibern  tn  the  ctocnm,  and  iH^xt  m  in  thn  sigmoid 
tiextirc  i»f  the  colnii  atid  rectum."  Kolsch  and  Kiener'a  olwervationa, 
relating  Ui  Algeria  and  Tunis,  point  to  an  extonsion  O'f  tht*  ilysenteric  prt*- 
eess  from  above  downwanln,  the  later  but  suvornr  lonionti  being  found  in 
the  sigmoid  flexure  and  rectum.  On  the  other  hand,  while  admitting 
that  the  8tarlin;;-point  of  tho  disease  varies  in  different  countne^  Berenger^ 
Ki^raud'B  experience  in  the  West  Indiea  and  Seuflgal  IcadN  him  to  the  cun- 
cluttion  that  "  the  lower  end  of  the  large  intestine  is  really  the  point  mo«t 
fi-equently  and  profoundly  attiicktHJ."  From  the  tables  given  by  Lyons, 
WB  jiuJgn  that  ill  the  Crimea  the  rectum,  sigmoid  Hcxurc,  and  descending 
colon  wore   tho   principal    jtoints  of  attack ;   and   this  in  in  accordance 


Willi  the  observntJon^  of  Pringlc,  Mmiro,  Clcghorn,  nml  other  army 
sargfou  who  have  witiiessttl  the  Jyst-ritvry  of  vrns  iti  temperate  (■limates. 
Mi^s&ntl  O'llrien  leave  iia  in  no  rtoulrt  that  in  tliu  funiiuo  ilyMiitery  in 
IniuidUlt  l-cclal  enil  of  thec^in.'il  wits  the  part  mosl  airoeUnl,  the  stnictural 
ckagw  being  Ivs«  mmked  towuid;^  the  dviuni.  It  uill  jjiububty  U;  foiind 
tint  lb'?  point  of  origin  of  the  disomc  is  ii<it  n  nuilltr  of  nceident,  hnt 
ddwir (lcp«>nds  upon  its  chAmct^r  or a>sncijit ions;  lliogiingronoii9<Iy8cril«ry 
of  trvpicol  umlAriuiu  coujiuie<  showing  a  i^pccial  pi'edilcction  for  the 
eacuiiL 

Fvrmji  ef  fhftfnterif. — Viewwl  from  the  Kta)iJi«>itil  of  moiMd  rn:ilomy 
<n  nnogDiM  tvo  forma  of  dysi'nteiy — -tho  jmrnto  ffari^rmous,  uiid  ihu 
jiraum  or  ptetuLhdSphthfrHie.  The  commonly  descrilied  nUtirrhii  form 
ii  to  be  looke<l  upon  as  the  initiatory  KUige  of  \kA\\  varlvlieK.  The  Bevcitr 
fviiKof  what  is  c»IIed  (nUrrhjJ  dyMiiiiery  met  with  in  tempemtc  climaies, 
dunicierised  by  thickening,  Koftening.  nnd  «lnnghtng  of  the  inncoML  iind 
■ulotKam,  differ  in  no  respect,  except  in  intensily,  from  the  puruto- 
^pmoiu  form  po  common  in  tmpieal  eoiintries. 

Tlie  fiWinoiu  form  i»  met  with  indiixl,  l)U(  somcwhnt  oxceptioTiJiJly, 

III  the  more  niRLirtal  regions  of  the  tropies.     In  leuipeiute  dniiuLes,  on  thu 

«b(Thand,itrepn!)U!nl3  the  prodominAting  element  in  the  severer  outbreaks 

of  tnie  epidemic  dysentery  ;  ami  Jt  oc«u«,  a*  wo  Iftirn  fitmi  Fa^e,  rather 

ftvquently  in  the  gponnlie  disease  us  is  etill  met  with  in  F^^ghuul.      In  tho 

bmine  dy-'^entcr}' nf  Irelnnd  in  ]Si8--19  il  was  th«  only  form  observed. 

"Tho  walU  of   (he  intestine,"   Ktys  Mayiio,  "  wvre  always  abnormally 

ihirkencd  nnd  indurated.      AVhen  gni(<ped  the  liowel   fctt  ?iemi  cartiU- 

ginous,  cutting  like  brawn-"    This  form,  frequently  Msiiming  the  characters 

of  the  croupo-fibrinous  variety,  wits  at^o  tha.t  most  fre<.jucnt]y  seen  iti  ihv 

Crimea  and  in  the  Amorican  Civil  War. 

Ejtn-iuii  ApfWiranrrx  of  thf  Inlrttine, — On  opening  the  abdomen,  the 
bow«l  externally  nwy  apjicar  healthy;  more  frequently,  however,  it 
presents  variotis  morbid  conditiotis :  it  may  be  greatly  distended  at  ono 
part  o(  its  course,  and  contracteil  am  luinnul  in  calibi-e  in  another.  When 
tin  diecHso  has  it«  scat  in  the  uu'cum,  diUtutioti  is  ueldotti  absent  j  when 
the  inferior  end  of  tho  tuho  is  affeotcd,  inflation  of  this  pnrt  of  the  gut  is 
not  so  frequently  present.  The  jientuneuin  in  cerUiin  KpoU,  corresponding 
to  internal  lesions,  may  bo  injticted,  or  CTivenid  with  lymph  ;  or  it  may  bu 
dark,  black,  or  even  perforated,  with  limited  or  diffuse  peritonitis. 
Perforulrons  are  most  common  towards  llie  reetal  end  of  the  canal. 
Adboeions  to  neighbouring  viscem  cannot,  howovei-,  be  said  to  bo  a  very 
frequent  I<^s)on  in  acui«  dysL-riiA'ry. 

lattmat  Afjf^irnnfft:  Ciilinrhal  Sloffe.—ThB  puruln-gangronnus  and 
tho  flbrinoiia  forma  nliko  commoTtc-e  with  catanhal  inflammation  of  the 
jnt«stine.  Death  does  not  occur  in  this  stage,  so  that  our  knuwlwlgc  of  it 
ii  mainly  derived  from  what  ib  n>cn  in  vst»p»  wlnrre  the  diiiNLHo  has  nin 
on  to  a  fiital  termination  in  one  section  of  the  canal  while  in  another  it  is 
only  beginning.  The  losions  in  this  early  stage  present  themselves  to 
tho  Dakotloyoasmore  or  less  extensive  scrcaka  or[iuCch(i8of  cimgcntion.     [f 
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these  congested  palclies  arc  closely  examined  the  injection  will  generally  1» 
fonncT  uiie<|iij(] ;  [Kiint,'"  nlHxit  thp  *hf  of  a  [liii'ti  head  ara  won  to  be  of  a 
more  intense  red  thon  the  rest,  and  mixed  here  iind  there  wiih  circtimscnbcd 
ecchyinotic  points  or  larger  (lUt  loss  definite  hwrnorrhage*.  Tlie  nftlurm) 
folds  of  the  intestine,  which  have  become  more  prominent,  are  g«nenlly 
most  affoi^led.  Even  »t  ihis  early  sUgo  thickening  tR  more  or  lejw  marked  : 
mid  thi^  14  the  distii]giii:«hi ng  p<iint  between  dysentery  in  itA  initial  si^' 
and  Acute  diarrha3a.  The  eolitJiry  foUiclee  nmy  or  may  not  be  cnUrged. 
The  doscriptions  met.  with  in  medical  literature  of  pustiilo-uiberclM  and 
excrescences  often  Ukened  to  »raall-pox,  may  huve  reference  to  the  rarying  ■ 
appearances  which  iho  eidargcd  Bolitary  follicles  preeeiit  before  snppura- 
tion,  Sometimes,  perh-ipa,  iho  desrriptions  are  intended  for  the  wart- 
like dep'Mita  presently  to  be  mentioned  ««  ocnirring  in  rroupo-fibrinon* 
dysentery.  Abrasions  of  the  mnciosu  arc  sometimes  visible  ai  quite  on 
early  ^taga  of  tho  dysenteric  process. 

A  rare  opportunity  oiwuned  to  Dr.  Clouston  of  obj«cr**ing  the  niten* 
tioni  of  the  Urge  intestine  in  n  woman  wlio  died  after  two  day^'  illneaa. 
Tlii»  U  wliHt  ho  found :  the  soliUiry  gUnd»  in  the  lower  part  of  the  ileWD 
wuru  onlarged  ;  l'eyer'«  patches  wore  unaH'ectcd  ;  the  mucous  menibrtiM 
of  the  uecum  was  reddened  anil  thiekcned  in  small  jwitchca,  which  nut 
into  each  other  like  the  eniptifin  ivf  the  skin  in  meimlfs.  The  tnmsv^rw 
colon  wa^  unjltled  and  thii:keiied  ;  the  descending  colon  and  rectum  were 
lens  afftictod.-  In  the  rectum  the  nnittling  was  mixed  with  small  red 
points  like  a  pin's  head.  No  trace  of  uleerdtion  oi-  nienibranoua  de|iusit 
waa  found.  In  Ihin  l-hso  it  i^  to  be  noLicod  that,  nhhongh  cbera  was  no 
ulceration,  there  had  liecn  copious  blooily  cvacuntions, 

MiriiMciijnaiHi/,  the  e['itbL'Iiuni  in  tho  ciiUrrhwl  singe  i«  (wnally  foimd 
tohaviit>eeii  shed,  the  ciipillamv^  ami  smaller  veins  aredit^tendei']  with  Moot), 
and  there  is  an  increase  of  white  colls  in  the  proper  tissue  of  the  macoaa 
— QHpQcially  marked  in  the  ncighbourhoutl  of  the  vessels.  In  projKirtiMi 
an  the  thicltcning  i*  marked  so  is  the  submucosa  iho  sent  of  vascular 
engorgement  and  rotmd-ccll  infiltiation.  In  milder  caei'«  the  crypt*  of 
Lieberkiihn  iire  intact  or  their  capillaries  simply  engorged ;  but  when  thr 
dtBRaso  i9  more  severe  or  advanced,  there  may  be  hivniorrhagic  or  pundenl 
infiltration  immediately  around  the  glands  as  well  ax  into  the  inter- 
glandular  tissue,  sHjianiting,  comprea&irig,  or  otherwise  iliAtortinf*  them. 
When  tho  solitary  follicles  are  enlarged,  nothing  more  than  an  incrcuw 
in  their  cellular  ck'iucuts  is  observed,  together  wttU  cuugcslion  of  the 
capillarii'R  in  ihfr  surrDunding  mucaiis  mcmbrano. 

Purulo- Gangrenous  Form.^Thero  is  only  one  step  from  tho  more 
advanced  stages  of  the  ciitanlial  to  the  purulent  funit  of  dysentery.  Thfl 
thickening  of  the  ftiibmncoMi  in  thn  L-itter  is  grcsl<T,  and  the  mnscidar 
coat  is  now  oidematoiiB.  This  thickening  is  caused  by  sero-purulent  infiltra- 
tion of  the  deeper  tissues  of  the  IkhvcI,  and  in  certjun  places  ht^morrhogie 
extravasations  into  the  submucoaa  may  have  taken  place.  Tho  nfliected 
pibtches  or  segments  of  (he  Ixiwel  present  a  variegated  surface.  In  parU 
tbey  are  of  a  Uvid,  in  parta  of  a  diwky-re<l  hue,  while  in  other  parts 


I 


the  iiilefiUne  i«  of  a  ycIlnwiBli  lirtiwn  cftlmir ;  ami  tlmfir  viirj'inf;  colniirs 
ibdt  ftvmy  ittto  each  other.  The  Kiii'faci>  is  trrcgtilur  both  from  the 
diilfepmenC  of  the  nips  and  nUii  fmm  thu  iinnijiial  thii^kiniing  nf  the 
nbamcnatL  Kloi'ationa  arc  nccBAtonally  met  with  which  RtaiKl  out  in 
grater  relief,  iu~e  soft  to  the  t«»u'h,  :inil  im  incision  give  issue  lo  a 
pwvlont  or  fuuiioiiH  tiiechargt*,  mixud  nitli  ^jlinvls  of  brolcfn-iip  tisfiue— 
tms  niHrnucoiiR  jihlegmonfl.  Whfrn  thn  suppnmtion  hsis  prnocefipd  to 
dwliuction  of  the  mucous  meiuWan'e,  vte  mei^b  with  tracta,  more  or  less 
Rxteiuive,  of  a  [uiler  colour,  fntm  whiih  ]iriijcct  irrcguliirl^'-Hhajwd  islets 
of  iht  itill  adherent  (often  dnad)  tnucoiia.  Thcso  ialets  arc  of  varioiu 
cotmus,  from  a  pur))]e-red  to  an  aehcn  ^ray.  Along  willi  these  uppear- 
■DRn  hnui  like  specks  of  nerrosii!,  limited  to  the  flnmmits  of  tliu  ridges  or 
BKitt  diffusa!,  aru  frequently  si-en.  In  aiijoinin;;  pfirtiMis  nf  thf  bowel. 
Uttk  or  a«hcn  gniy  eiouiihii,  adhi-rent  or  [tiirtiiilly  dvlachcil,  arf  found 
xiirTMinitcfl  by  eongcst^d  and  thirken^d  nmcoiis  membranr. 

Wttvti  the  gangr^noiiH  process  predominates  the  nuicous  and  sub- 
miicoiu  coats  of  the  Im>wo]  am  converted  into  »  gr»yi»ih,  grncniah,  nr  blaek 
vpbueUled  ranu.  Ijirger  or  Amallf^r  portions  of  the  bowel — moat 
fw^uently  the  cjecal  or  rectal  jiortions — are  thtis  affected;  or  both 
eitmniticB,  or  even  the  whole  of  the  Inrgn  int«f>tiiie,  iniiy  be  reduvL-<l  to 
ctiiitate  of  gangrene.  Re^ldming,  thickening  tiloemtion  und  ploughing 
are  frequently  found  side  by  »Jdc  or  in  diRerent  pnrts  of  the  canal. 

In  the  worst  paaes  of  purulent  mtftiniinj^  or  pan;:reno  it  is  m-edlcss  lo 
look  for  defined  nlceni.  In  the  les.-*  iwnlf  crises,  and  in  those  portions  of 
ihe  bowel  where  the  disease  ha-*  made  losii  prop-nse,  ulcers  of  various  size, 
fonn  and  arrangement  are  met  M'ith.  One  of  thn  mofit  common  in  these 
oiMM  is  the  oval  ulcer,  placed  Ininxven'^ely  to  llit<  axis  of  tlio  ciinal  ;  this 
vben  Bmall  has  a  tendency  to  occupy  the  t  niiisvcrse  folilR  of  the  membnine. 
Round,  irTegid«r,or«iiiuoU8td€cr)t,  some  with  wlges  ragged  and  unrlomnnfid, 
fltliers  with  rawed,  swollen,  and  congested  edge?,  are  also  seen.  The  circu- 
lar ulcers  vary  in  size  from  that  of  a  eixpeme  to  that  of  a  crown  ;  mid  by 
their  coftleiwciicc  larger  ulcern  are  fonnfcL  Many  of  the  larger  nloers,  with 
an  IrTCgiilHr  outline  and  a  soft  shrcildy  luuic,  are  the  restilt  of  the  dis- 
charge of  sloiighit  of  corresponding  sixe.  Sometimca  circular,  sharply  cut 
utooTB  are  found  in  the  sigmoid  flexure  suiToundcd  by  conge^ttxl  tissue. 
Suporficial  ulceration  of  in-eguhir  form  and  indefinitn  extent  is  octofflonally 
found  in  the  reddened,  velvety,  thickened  mucosa.  When  the  disease 
baa  Ix^en  of  some  standing  anil  of  a  minor  grade,  the  round.  pTUicbed-ont 
foUicukir  ulcer  comes  into  cviilence,  nithtir  iaolatecj,  or  aggregated  eo  as 
to  give  a  sicvc-likc  appearance  to  the  mucoua  membrane. 

Aa  no  synthesis  of  the  le-iions  can  give  an  acli;ipitit«  i(3cu  of  their 
nombination  in  individiiHt  raaea,  a  few  notes  of  what  has  been  actually 
•oen  may  help  to  give  definition  to  the  picture. 

Cose  I. — The  mucous  membrane  of  large  intestine  reddened  and 
itifekened  throughout,  with  irregular  sitperfii^ial  uleemtinna  in  the 
dcBvonding  colon  and  aigmoid  flexure.  The  eubmucosa  infiltrated  with 
ptu. 
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Caso  :*. — The  whole  ciin^il  fmm  the  c-Kcum  lo  the  anus  iiivolnd. 
Lur^e  [Mi'lioiis  arv  in  u  sUitv  ut  8|ibac-clu» — bliick  iirid  liuiuki  On  |ir«Mtire 
(ir  sccuon  a  [lUlriil,  olIi-Mtaive  i^'miuuus  tluid  cxutlcs.  In  other  parU  ol 
thu  brjwel  thw  sluuglis  liave  (tofumUKl,  jukI  no  vtfstigc  of  the  mucoM  «■ 
mhiuia'ijsa  rviiimiiu,     Tliu  miiitcuUr  cual  is  jiulc.  bwoIIuu,  and  suftcMxL 

Ca&a  3.^Thc  oiL-cum  cxlermilly  ia  (lislcnJwl  and  of  a  dark  colour;  the 
v«riiiifi»rm  upfwmlix  is  ganj^rcnoiu.  The  interior  of  the  cii-ciun  it  bUck. 
with  ni^i^iMl  (iliruds  uf  Kh)ugliy  liHSint  tu-i'O  and  lliuru  v'i&ihlt;,  and  contuna 
a  quAnitty  of  a  dark-red  putrid  fluid.  The  nsi^endJnj;  colun  ia  chickened 
and  i-odiltiuMl.  Otiti  oval  transverse  ulcer,  about  an  inch  ami  a  half  in 
il)amfll«r,  ia  pliiccvl  near  ita  catral  extremity  ;  several  tiniall  aloughy 
pAlchfli  of  a  gmy  colour  farther  on.  The  rest  of  the  conal  congosted  ;  a 
tvvr  Huperficisl  ulcers  in  the  sigmoid  Huxuro ;  the  rectum  much  rcddeii< 
and  tliickimed. 

Case  4. — SU)miich,  duodenum,  and  laat  foot  of  ileum  congested, 
and  asomiding  colon  covered  with  dark  groun   sloii^bs,  which    have 
Bomo  pificps  aepamtod,  espoaing  the  mui^cular  coat^     Thi>  rrst  of  the 
congested  in  patches.      A  stiigte  circular  ulcer  in  lower  part  of  si, 
flaxure.  * 

Glsc  S, — C;pcum  thirkencd  and  eongcatod.     A  slough  about  the  siie 
sixpence  in  the  iluocwcal  fossa.     The  sigmoid  flexure  and  rectum  are 
seat  of  thickening,  ulucmtioti,  ami  gangrene.     The  rest  of  the  caiuU  ia 
state  of  mottled  congestion. 

Mfifi^^opifnUij.  kittle  can  be  made  out  when  the  stages  of  piinilenl 
Boftiiniiig  or  lA  gan-^nc.  have  been  rcacliwl.  When  the  tissues  are  «til) 
to  Honiie.  oxttMit  iiiUid,  we  find  the  cryptA  of  Lielierkiihn  Ijuitheil  in  [Mts. 
their  epitheliiiui  dctiichod,  or  their  free  ends  destroyetl ;  in  tome  places 
they  are  wiilely  sepurated  from  each  other,  in  others  compressed.  The 
solitnry  ghiiids  are  either  hM>-senerl  by  suppuration  or  are  already  extruded, 
leaving  smill  ulct'rs  to  mark  their  site  ;  tlio  snbmucosa  is  infiliraled  with 
piu  ami  bto'id  ;  tile  connective  tisane  ceils  Imvo  disapfieared  or  become 
indUtiucL,  and  the  fibi-ous  bundles  opened  out.  The  iQU«cuUr  coat  is  mora 
or  Ws  tnfiltniLod  with  pus  and  Benim. 

Fibrinous  or  Pseudo- Diphtheritic  Dysentery,  —This  oMnmea  Uires 
form>(:  i.  Wo  have  a  eroupo  iihiinuua  deposit  on  the  free  surface  of  the 
raucous  mombraiie,  involving  at  the  same  tlmc^ — to  a  greater  or  leas 
extent — the  uiuco*i  iuelf.  ii.  A  fibrinous  exudation  in  the  mucosa  irithout 
any  duptwit  on  thu  fi-ee  aurfacc  of  the  merubiane.  iji.  Exudation  involving 
the  rancoiii  and  mhmucoua  coiila. 

i.  In  thy  finst  or  eroupo-fibnnous  variety  the  lymphy  or  fibrinous 
dupiMil  is  nf  varying  tliicknosM  aud  consistency.  It  is  of  a  gruyiah  whita,  ■ 
greenish  yellow,  or  rusty  colour.  It  may  cover  larger  or  smaller  portions  " 
of  the  huwft  uninterruptedly ;  or  it  niiiy  occui-  interruptedly  in  small 
patches,  fiometimeiB  not  larger  than  a  pea ;  or  finally,  it  may  appear  in 
irregularly  diffused  or  aggrcg-itct)  warty  masseti,  aoniu  of  which  are  qo( 
hirger  than  a  jiiti't;  lieiul. 

Microsaypically,  the  deposit  conaistd  of  an  amorphous  or  indtstincUy 
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SVrilUied  nuimal  pcaetrstiiig  into  the  glands — wliu-h  may  ihu»  he  com- 
inMtl,  pushod  aput,  or  sacculatvil — auil  invtilvin^  tli»  iuleiioid  tissuo  of 
llwaacoin.  Tbn  (.issue  implk'atvd  in  thia  |>mccse  liccomi^s  nectmed,  arit) 
it  oUier  disiiitcgTHted,  or  eL'paratvd  aiirl  lliru^vii  off  by  auppuralioD 
vitginftUng  uttdur  tbo  nL>cro&vd  luyer. 

iL  The  aupcrficiid  non-crnu[x»iis,  fihrinoua  exudation  is  limited  to  tho 

iDUUMl,  without  any  apprviitblc  ilepjait  un  lliv   frcu  KiirfaL-t;.      It  appeare 

H  ipRks,  Blnslu,  or  sniall   iHitctius  i»f  a  yi-llouiHli  lnown  or  lin\-k  red 

(door,  implicating  hy  {u-cfcrcnce  tlic  suininitx  of  tlic  foldn.     The  niucoKa 

it  iiifiitruletl  witli  granules,  ufaitv  cetK  Jind  red  cur])UitL'lei) ;   the  eubmucOHA 

ii  thicki'jivd,  aitd  moi'o  or  Iork  intiltraU;*!  with  round  t-i'llt; ;  tlui  Mnod-vc^clR 

ikof  the  mu(>a3ii  ami  itubnmcosa  arc  congwttcd.     The  tAcUar  utr  of  Kclxeb 

IvtoiK'r.  dvscribctl  an  "  small  nodotsities  of  the  biw  of  .1  hemp  Heed  to 

•4  3  jK-a,"  ;iml  n^crilicd  by  tlmiu  to  a  r<Hi^iilitlii>ti  necroKiti  procpsa, 

to  the  form  novr  descniied  ,  ibe  voiiccptioti  of  tlie  nature  of  tliP 

^hi  being  the  only    ptjjtit    of    diflercnce.       Iiuicixi    the    cojijiulmion- 

knii  view  of  the  procctu^   in  many  canes  of  this  variety,  may  well 

right    one.       When    the    necrosed  tiBsues    breitk    down,  or  are 

off,  ulcers  are  left  which  often  tend  to  Imrrrw  under  tla*  mucous 

ine,   extending    in    depih    by    MippurAtion,   and    superficially    hy 

with  ncighbijuring  ulcers  ,  the  intervening  tisnue  is  dtstroypfl, 

mio,  by  fliippnmtion,  but    cometiines,    as  the  hlood  supply  iB  nut 

f  the  uiidermitiinK  procew,  by  »tloii};hiiiL;. 

iiL  The  fibrinous  ily^ntory,  which  involves  at  once  the  mucous  and 
wbmucourt  I'onM  of  the  bowel,  is  one  of  the  most  dangerouii  fomm  of  tho 
"JueaM.  The  bowel  is  rigid,  »oniellniet<  Meitii-airtila^iriou^,  mneh  ihickene^^l, 
•ad  its  calibre  ofl^en  corroepondingly  narrowtML  Its  iittenud  ^^urfacc  is 
iine^'en  and  vnriejpit^nl  in  colour — yelluw,  grecti,  red  and  Mjitk,  It  is  firm 
on  wcUiJl),  having  sunicthiug  uf  the  eoiiDistvncc  and  iho  red  and  yellow 
streaky,  homogciiemis  appcaran<!e  of  bacon. 

Micrv^Optrtiilii,  tbo  exurlation  coti«is(ji  of  an  Kmor|ihoiM  graiinlH.r  or 
SbriUatcd  subetunee,  whieh  uhmg  with  pus  aiid  red  e(jrpu»t.-le»  intiude* 
itaolf  botwci'u  ibe  elementA  of  the  normitl  tissue,  ami  into  the  |jathoU>gtcally 
fonne«I  inttnstiev*  From  the  |>reajture  of  the  exudation  the  giuuds  are 
separated,  elongated  aii<l  cninproK»{;d ;  and  the  connective  tissue  of  the  uuli- 
iDDooaa  \a  hrolcen  up.  Gaiigrcno  of  tho  compressed  tiAftuc;ti  is  the  inevitable 
reaiilt  of  the  pruevKs.  A  eombinatioii  of  tliia  purulent  aiid  diphtheritic 
fomu  is  not  unusual 

Urpair. — In  the  mor«  extensive  and  destructive  lonions  characteristic 
of  gaugninoiis  dysentery,  and  of  the  secondary  gangieiiu  conaetiuent  on 
Rfarinaus  exudation,  repair  h  otit  of  the  question ;  yet  there  can  Iw  no 
doubt  that  recovery  does  take  place  after  very  extensive  sloughing, 
implicating  the  muoona  and  submucous  conta.  Dutrauleaii,  for  example, 
records  an  tiuttancc  in  which  the  patient  recovered  pcrfert.ly  after  dis- 
charging by  stool  35  cm.  (about  IS  incheii)  of  the  mucous  and  sub- 
mucouB  roata.  The  proceu  of  repair  in  the  boivcl  does  not  differ  from 
that  which  obtains  in  other  tismtw;  although  here  it  is  retarded,  and  tho 
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rwmlu  rt'nderud  mure  procarioiis  by  the  functional  activity  of  the  pun. 
Ill  thii  Im>wc1,  bs  eUuwhoro,  wr  Imve  the  devRhipment  of  new  ji^nulalka 
tisitiic  ;  the  levttllini;  down  of  the  intliirated,  elevated  edges  liy  ahsoq^tion ; 
iho  dDprcBsion  »nil  ingrafting  of  the  overhanging  Itwrrfers  iif  still  liring 
portioiiA  of  the  miieosa  Riirronnding  the  nicer.  These  pmccsitca  sufRee, 
when  Ihe  ulcer  is  of  moderato  dimensionB,  to  restore  the  cyntiniiity  of  the 
caiiiil  -,  iiii'I  little  I)ut  pigmentanon  renmiriR  to  indicate  the  8it«  of  a 
former  ulcer.  When  largrt  loaves  of  snhstjinofi  havn  rraultH,  the  con- 
tniction  i.»f  the  newly-fornied  fihroustiwue  gives  rise  to  puckered  ciejitrice*. 
and  thiek  white  filinnis  luuidif  rr-Hidt  which,  while  rt^slioriiig  the  continuity, 
too  often  diminish  the  calilire  of  the  howel  and  ohstnict  the  fanah  The 
mucosa  of  piirtB  leas  Bovert:ly  involved  often  undergoes  more  or  leas 
atrophy. 

[|.   Chronic  Dysentery. — The  morliid  anatomy  of  the  ehronic  diMUU 
reveiihi  the  results  of  the  acute  proecss,  or  appearances  in<Iicanve  of  the 
sii|ti<rventinn  r>f  ati  .iciile  attack.      Matting  of  the  inteatinen  together  by 
lymph    and  adhesions  to  the    neighbouring  viscera  are  frequently  met 
with.     The  numJ  at  one  part  may  fet'l  wift,  thin,  ami  ntrophieii.  in  anolliv 
doughy,  in  a  third  ranilftginous.     Internally  the  aui-faee  is  p.t.le— ofttft 
of  a  slate  colour,  or.  in   places  where  an  acute   process  may  have  been  in 
progresa,  red   ami  cmigi'sted.      The  solitJirj'  ghuids  an:   freiniently  en- 
larged or  pignn^iited.      OIneralion  and  cioatrices  are  the  pretloniinatinf  fl 
lesions.      The    ukera  niiiy  be    sroall    or    large,   few  or  mnny,   elevated" 
with  indurated  edges,  or  level  with  the  nuTTounding  mucous  roembnuie. 
The  small   punched-out  follicular  ulcer  i«  also  met  with  in   recent  ca«i«.  h 
Solitary    ulcers    of    varying    size    are    often    found    nlwve    constricting V 
)iand:4,  and  occasionally  in  other  situationa.     ConstrictionB  from  external 
or   iiit'Crrial    rauses  arti  eomtnon ;  the   latter,  arisiiig"  from   eimti  ices,  ur» 
most  fiecjucnt  in  the  descending  colon,  sigmoid  Hoxure,  and  upper  pait 
of  the  rectinii ;  hut  they  njiiy  exist  in  other  sitnationf*. 

jtficrwspe^'niUy,  wo  meet  with  now  tissue  elements,  and  with  varioot 
modiftcations  of  the  normal  structures,  such  an  deformation,  shortening, 
cystic  dilatatir>n»  of  tho  trypts  of  Tjiehcrkidin,  and  their  inclusion  into 
the  solitary  foIliclcH.  Tho  risk  of  perforation  from  dee|>-BUBUMl  sup- 
pnr.iling  ulcera  should  not  lie  forgotten. 

AfiucUiifd  l*ntltvlo^[.-~-Thv  lowor  part  of  the  ileum,  as  wo  have 
ulrewly  atated,  is  frof[uenlly  involvwl  in  tho  croupo-fibrinoua  form  of 
dysentery.  In  recent  caaea  tho  small  intestine*  are  often  hypenemic  in 
lutches  ;  in  chronic  dysentery  the  ileum  is  often  jiale  and  notably  atro- 
phied. Tho  mesenteric  gJamis  are  enlarged  and  Boftened  ;  or  in  old- 
fitanding  cases  they  may  \ic.  indurated  or  ]iigmentcd.  The  ]i»*or  may 
be  hyperwmic,  enliu-geti,  softened,  or,  in  chronic  cases,  pale  and  fatty :  it 
is  fref^uently  the  scat  of  nbsccM,  nniittiple  op  solitary.  When  d\*ftent«r}' 
is  associated  with  the  malarial  infection  the  spleen  is  generally  large  &nd 
soft ;  otherwise  it  is  normal,  or  occasionally  small, 

Pneumonia  is  frequently,  and  pleurisy  occasionally,  a  complication  of 
dysentery.     The  kidneys  are  often  found  congested ;  especially  when  the 
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li«r  i«  diMAaed.  Tlle  pei-itonejil  rnqit  of  the  bUdiitT  is  "uaiaionally 
(nwnd  with  lymph,  and  when  the  disease,  in  a  severe  form,  is  sioatcc]  in 
thr  lower  put  of  th«  bovrol,  itH  internal  mirfuc«  sometimee  ahuws  eigiis 
ofiKneuct)  viuicularity. 

SmPTOMATOL'^nY. — I.  Acute  Dysentery. — {a)  Simple  A/scn/wy. —I 

ihi]]  fint  doKcritK!  thu  sj  m|itc>n)Et  tnt-L  with  jii  the  severer  canes  of  aiiuple 

dritotcn*.  nxvi  thm  give  an  account  nf  those  proper  to  the  gniigreiioiw 

Ltm.    Simplo  dysenterj',  itiiiei'd  all  dysenteries,  may  set  in  siiddunly 

iftrr  A  periixl  of  constipatiim  ;  hut  it  more  frequcntty  bejpns  as  :i  diiuThtpa 

Hich  h»a    nothiiij:;  nliout   it   to   excite  suspicion   nf  what   is   to  follow. 

Ihinng  IbU  pruiiiuiiitury  pi-riod  foma  loss  of  appetite  ami  geiienl  miduise 

at^  be  complained  of.     When  the  liJOHeniam  hiw  eontinurd  for  n  day  or 

ITC.  griping  begin*  to  accompany  ih*s  motion^  ivhit-h  aUo  Uccunu!  morp 

frviiirtii,  aiHJ  are  passpd  with  some  uuciLsintias,  tiu'nvising  to  dti'iiining. 

TkeaoolB  now  chnngn  their  characlor.     The  f3>cc.i  of  the  dijirrhcfid  Rtagc 

(if  jiitli  cxi«tcd)  are  first  mixed  with  muciui  streake^l  with    lilon],  and 

'bpfi  rrplaced  by  it;  Ii1(«k1  and  luiicus  s<ii)ii  (;(itistiLiit(t  the  eiitiio  ovHcna- 

tinn.  which  is  pri'cMed  hy  more  distiesoing  griping  piiins  (to]-mina),  mid  by 

nor*  pmlongcd  and  painftU  ctrainitig  (tenesmus).     The  ingeiitimi  of  fowl 

or  drink,  or  movement,  uf  any  kinil,  pixivokea  a  (u!l  Ui  stool;  liuL  a|uii*t 

ftnin  any  mich  provocation  a  continuid  desire  to  evacuate  the  bowels  is 

prewsnt,  which  ie  but  momentarily,  or  not  at  all,  roliovwl  by  going  to 

AooL     I<img-continued  ntraining  re^ultH  in  the  piH»ing  of  »  Aninll  <[n:uitit.y 

of  hloody  mucu«,  and  the  smaller  the  qmintity  tht-  grcjUcr  Che  etr-iining. 

Dccasionally  small,  bard  masses  of  fiecee  (fq/hala)  uro  jKi^sed.     After  a 

fmr  days  the  anna  Itecome^  intlainc'l,  and  is  tho  scat  of  burning  [uiin 

whioh  brin^  on  spasmodic  contractionjj ;    these  at  a  hter  period  give 

plan)  to  relaxation  of  the  fiphincter  ani ;  ami  pnil!i|MUB  may  ensue.     When 

the  rectum  is  deeply  engaged  the  bladder  sympathises,  and  dysuria  inori^asea 

the    •affering*    of    the    pjitient.       Kever    is    fic«|Upntly   aWent,    or    tho 

riwa  of  tempi-mturo  is  insigniRcant.       It  is  mre  ihiit  the  fever  in  nn- 

complicated  dysentery  makes  its  'l/but  by  a  rigor.     When  the  |>aliont  Has 

sufTered  or  is  suffering  from  the  malarial  infection  there  is  often  also 

an  evening  nae  of  2°  or  3'  F.      In  the  more  intenst'.  forms  of  mal/mal 

poifloning  the   temperatttrc  hiin  1ieen   «een  to  rise  to    104"  V.  or  higher; 

but   such    temperatures    arc    not    to    be    looked    upon    as    proper    to 

flyscnteiy.     In  tho  later  stages  the  pnUe  becomes  weak  and  fiist,  the 

appetite  is  impaired,  and  the  tongue  (.ontwl  ;  and  in  nome  cisu:'*  a  snbicteric 

.     tinge  is  obiorved.     Vomiting  is  generally  absent,  and  Is  seldom  urgent, 

'     unless  the  dyMntery  is  complicated  with  an  irtHammatory  alTcction  of  the 

^     lirer.     The  tirea  and  uric  acid  are  in  excess,  tho  chlorides  diminished. 

Albnmin,  if  present  nt  all.  is   iti  small  amount,  unices  in    the  severer 

forms  of  the  diwa.»c.     Pressure  in  the  tract  of  the  large  intestine  elicits 

pain,  even  in  cases  in  which  it  is  not  othei-wise  complained  of. 

The    BtooU,    which    in    mild    case.?    van,'    from    15    to    50,    and    in 
iMtvere    eases    may    ntunber     150     a    day,    consist    at    first    of     mucus 
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and    blnod.     This,  ut    least,  is    the    cose   when    (he   disease    is   limh<.'<) 
or  chi<;II/  confined  to  the  lower  extremity  of  the  l>on*cl.      Atler  n  time 
they   aaHiime  a  serous  character.       A    reddiph   fluid,   mixed   with  mall 
Ueahlihe  Irimiis — the  radure  de  boyaux  of  French  phyBiciaiia — makes  ius 
appearnnce.     This  fluid,  unlilcc  that  of  the  firat  «t.i^e,  i»  rich  in  albunin- 
Tho  meaLii  dnily  \om  of  uHmriiLii  in  a  dysentery  of  moderate  Hcverity  ha^ 
boon  ostjmiileil  I»y  Oeatcrlon,  ils  ((iii>tcd  by  WjuHlwanl,  at  fifty  nr  Binr 
gramnio-s  a  drain  which  ai:a>uiit«  for  the  rapidly  increasing  dehility  of 
the  pntiuut.     The  mucous  luotion^j  have  a  iiau^oatiiig,  tho  serous  onp»  an 
ofrmisivo  wlotir,  both  distinctive  of  the  diacaee. 

When  tho  dixcaKU,  iw  is  often  tho  ca«e  in  the  tropics,  is  chiefly  li»cal«d 
in  tho  Ciecum  and  a-wenditig  eoloti,  the  syniptonis  iisttutnie  very  difTctmt 
characlors  ;  and  those  are  often  ovcrlookeil  in  test-liooka.  The  motioaa 
are  miro  .-ibnndant,  more  fwculenl,  and  less  (re^iicnL  They  are  precednl 
by  griping  jHiins,  but  are  possed  with  little  straining,  except  whtm  tb*- 
lower  bow.'l  is  at  tho  same  lime  impHcntcrl.  They  arc  thin,  pnlc,  ami 
frothy  J  one  part  of  the  same  etool  may  be  tinged  bright  yellow,  niK>th('f 
f^reen ;  and  all  are  mixed  with  blood  and  muetis.  'Phe  cjpcal  region  i™ 
the  snat  of  nninasiiiciDi,  i;enorally  of  swelling;  and  pre*»Hm  in  the  right 
iliac  fo^sa  gives  rise  to  |>aiu  and  teiideme8.s.  A  vor^'ing  degree  of  ievn, 
nausea,  am)  deprettt^ion  iiccoTn]Kiny  this  form, 

Ik  (Jiin'jrnvius  fhjAniUnj  niuv  siipciveno  during  the  progrejw  of  a  miU 
attack,  or  the  eymploins  fmm  the  coiumeiicenicnt  may  have  I>een  of 
unusual  intensity.  The  dislinetive  characters  of  gangrene  are  ilerircd 
from  tho  stools  and  the  coni-oniilant  const i tut ional  diBorder.  The  itfoot* 
are  Honmt,  of  a  dark  tn'own  colour,  mixed  ^ith  pus,  membranous  shrcdti, 
blark  ftiiky  sIon;;h3  of  the  mucosa ;  or  thicker,  dark  gray,  shaggy,  pn»- 
intiltinitiMl  .HlnugliH  of  the  niucoiia  iintl  fiubuiucosa,  with  a  gnimoim  depont 
cotisiiiting  of  the  debris  of  the  disintcgi-atod  bowel  mixed  with  bhxid 
and  pus. 

When  we  have  to  do  with  cotcal  dysentery,  the  variegntet)  fa?cid«ut 
stools  of  the  first  stage,  mixed  with  blood  and  mucna,  are  sucreeded  by 
putrid,  chocolale-looking  nnotions ;  and,  later,  by  copiouft  mldish  flnid 
ttooU  giving  a  gruuious  deposit  mixed  Mith  shi'eds  and  sloughs.  The 
odour  of  tho  stuoln  in  gangrenous  dysentery  is  so  indescribably  ofTcnsivc 
an  neither  to  be  miaUken  nor  forgotten. 

Tho  constitutional  symptoms  are  those  of  increasing  prostration.  "Hie 
pidito  is  fast  and  weak ;  the  tongue  dry,  red  and  glazed,  or  bbck ;  the 
urine  Hcinty,  often  albiuniiious  or  evvn  suppressed. 

Towards  the  end.  the  tormina  and  tenesmus  docrcAse  or  disappear, 
the  motions  pa.'v)  involuntarily,  the  temperature  sinks,  collapse  set«  in, 
troublesome  hiccup  aintounccs  the  end ;  but  the  mind  generally  remains 
clear  till  tho  Ust. 

When  a  favourable  issue  from  the  gangrenous  or  simple  form  is  in 
prosjwct,  the  motions  become  more  healthy  and  fitculeiit,  and  less  fretjuunt ; 
the  urino  is  more  abundant,  the  patient's  strength  and  appearance  improve, 
and  the  pulse,  tempernturc,  and  tonguo  become  nonual. 
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UioDSeofiaiU^,  the  Btooli  in  the  first  stage  consist  nf  li  valine  iiiiHtu, 
niiid  vitb  reii  aiid  ubitu  corjiiiscle^  and  cpitlu^lium  frntn  the  Imwel. 
Al  B  Ubtr  stage  tbt-y  arc  found  to  consist  chiefly  of  blotid  and  piin.  witli 
iloa^u,  brt>k«n-down  tis»uo,  tuul  undigcstud  fiiigtiieiittt  of  fuod.  'i  ho  niicru- 
oryiuiiis  already  vnumumitxl  will  also  be  detected. 

II  Chronic  Dysentery. — Chronic  dysentery,  mrcly  orij:;inftting  in 
te^pfTiHP  dinuitf*.  ApjKtiirs  in  three  ways:  (n)  An  la-utv  ;*tUiclc,  infltc«d 
oi  eiiilirig  in  ret'overy,  [leiitirfts  in  a  tniti^iited  form,  (ft)  Or  afu-r  HfiiJiirent 
ifwvitfj*  dyiiontoric  ■tyni])Uirus  of  a  milder  hut  more  pemtitmit  tvpi^  con- 
limn.  («■)  The  diw^wo  <K:«i»iy»;dly  ttiiginatc*  ill  a  recurrent  diarrhoea, 
wlddignMluidly  auaiimcs  iiiorv  und  more  of  a  dyseiitvi'ic  chui'HCtct'. 

Hoimoever  it  may  originate,  a  loosenosa,  oft«n  ahernating  with 
cuMtipatioit.  and  ttccompanie'l  vrith  more  or  lej^o  colic  und  elniining,  is 
duntiemUc  of  the  malady.  There  urc  periocls  of  c|iiictM.>eneL>  when  tho 
Bctioitk  «re  healthy,  or  romparativeiy  so.  Those  are  ancceeded  hy 
anuerlHtioiii<,  during  which  the  cidle  to  stool  are  frequent;  tlic  motions 
■nmiery,  arc  mixed  with  blooti,  mueiit*,  or  pus,  or  with  all  three  at 
■HHx,  have  the  true  dy0enl«ric  odour,  tuid  are  p;L«»^d  uitli  some  griping 
W  (training. 

When  this  condition  is  prolonged  the  health  of  I  he  patient  deteiioratcs: 
V  lN«c»mi«  weak  and  atiamiic  ;  the  appetite  \*  liiid.  caprinVnw,  oi-  rftveiioiut, 
and  his  digeHCion  is  im.piiire4l,  as  i^  munife^ted  by  Dntulence  and  uneasi- 
iMts  aiUit  Diook,  and  by  the  passage  of  undigeatcd  food  iv-ith  the  fieccs. 

When  sttaosU  of  the  gut  resides  fi-om  ciefttricial  con tivict ions,*  tho 
■iidnmen  becomes  tumid  and  tender  :  the  feeling  of  digtontiion  is  distrei^ing  ; 
flttident  eructiitioris  occur ;  the  breath  ac^quireR  a  fa'cident  ndour,  and  tb« 
evociiulions  are  scanty  and  voide<l  with  diHiciilty. 

Towards  tho  end  the  pulse  fails,  the  tongiie  becom&B  red  and  gluzcri. 
roniiting  and  night  sweats  occur,  o'demn  of  the  feet  sels  tn,  and  the 
patient,  after  munihs  or  ycar-s  of  t^ufTering,  dies  of  exhaiistjoii. 

III.  Modified  and  Complicated  Dysentery. — Malarima  Difmibrg, — 
When  as«4H-iHted  with  mild  miliaria,  the  only  ihango  to  be  olmerved  in  muHt 
csteca  of  dysentery  i«  an  e\c-niiig  rise  of  tern pe rat lue  of  from  1"  to  3"  V. 
When  occurring  in  a  putionl.  who  is  Iftbouring  under  an  intense  malami 
infection  dysentery  usually  axsunie*  an  aggriVMted  type,  ulVecttiig  prin- 
oipnlly  tho  oa;cum  ami  a(»cemling  colon,  and  tending  to  proslmlion  and 
algidity.  Wbcn  algidity  is  marked  the  mnlanal  element  is  ahnost  always 
prwioininant.  A  form  of  dysentery  att-icked  the  fever-stricken  tmops 
in  Manritiua  after  they  hiul  been  removed  to  a  noiMunlariou^  island  otf 
the  coast.  Power,  who  described  it,  says  "the  stools  were  n  smoky, 
4lark  fluid.  couKiflling  of  dii^integniled  blood  and  water.  No  sloughs 
until  sonic  time  alter  tho  commencement  of  the  disease,  and  not  rieeeesarily 
then.  Than  was  no  ince  of  fa-etdent,  or,  indeed,  of  any  solid  matter. 
There  wbs  great  depreitsion,  with  a  lemiettn/  to  coldntfs  of  thr  iwii/,  but  tho 
mind  remained  cjiiite  clear.  After  death  either  total  sloughing  of  the 
interim]  coats  of  the  large  intestine,  or  merely  a  prominent  state  of  nil 
the  glands,  was  observed." 
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Yitt  aiiuLl)4_T  (Himlilioti  has  been  nhserved,  associiited  with  uiaLuix,  in 
whicli  thii  |iuti£iit  i«  free  fram  inte-ttiiial  s^nnptotns  liiirittg  tliu  iipyrciul 
inUirvuU,  uliilv  iluniig  lliu  fobrilc  paioxysius  he  |>as8«H  titrgo  qiL-uititiei 
of  liquid  bluod,  puro  or  mixed  with  fotcos.  In  some  instances  this  uugua. 
of  blotxl  and  fiuces  vehA  observed  by  B'^.rengei''F(^raiid  to  amount  to  thrm 
litrca  ill  two  buui-s.  Scvorf  febiile  and  hteuioixhagic  dysentery  «if  ■ 
continncd  form  muy  aIso  complicnte  ninlnria,  as  Mftget  observed  in  Tonkin. 

Hturltiiu:  Umadeetj  \*  chieHy  marketl  by  iw  iinadioiis  on»et,  it«  dan^rtHu 
cbiriu;tiir,  and  by  (ho  bu'gu  amount  of  sangiiineoiia  Quid,  mixed  with  mucus, 
sbr&(U  nntl  aloughs,  which  is  piiesod  in  the  motions. 

J/w:  Cnribi  .S«Jr*w-«!  uf  Oniiinii,  known  a*  el  Bicho  in  Brasil,  the  mal  d« 
vallu  ill  Eciwdor,  Biscbcxi  in  Trinidiid,  and  which  i»  probiibly  siiuihu'  to,  if 
not  idetttical  with  thfl  epidemic  gangrenous  pi-oetttis  of  Fiji,  appears  from 
ttniu  tu  lime  in  <lci«tmc-tive  opidemic^  Hartle  deHcrilws  the  itischeo  ol 
Ti'inidud  oa  "  uehcred  in  by  pyrexia  and  the  moat  maUgnant  concomilmot 
symptoms  of  the  mnlndy,  by  profuse  hopmorrhnge  from  the  bowcU  and 
extruruo  ruUxuUon  of  the  sphincter  ani.  In.  some  of  the  caees  tho  tcnn- 
mus  is  dii«treiising,  in  others  there  wns  no  pain  whatever;  yet  in  all  \ht  ■ 
bluoil  i,v;iN  eotiMtfintly  etrenmiiig  from  tlie  rectui)],  while  the  aniu  wm  I 
oxtrumcly  dikted." 

Afthritic  Uj/iyeiUerf/. —  Arthritis,  in  some  outbreaks  of  dysentery,  » 
that  at  Caen  in  I76.i,  nt  BluHjiiifield  in  Ohio  in  18SI,  and  in  Norway  M 
in  tS59,  id  a  mtber  frcijiiciit  concomitant  or  aEHjiiel.  Tho  lorj^  jointa  ■ 
are  •affected,  especially  the  knees.  The  heart  is  seldom  involved  ;  Jind, 
ait  II  ruk>,  the  liiseiiife,  although  tetliuiis,  \»  not  diiiijj;eruuii.  lliofle  wbo 
ari!  lii;rediuii-ily  diapoacd  to  rheumaliism,  or  wlio  bavi*  ;ilready  auffhivd 
from  it,  arc  not  more  liable  than  others  to  be  thus  atFocted. 

Se^ilk  and  I'jfiXHtic  O'mj'lu-iitwns. — The  iil*i*orption  of  noxious  nuittci* 
from  the  lituvel  oceasionally  produces  in  dysenteric  [uitienU  nervous  pi 
trati'Mi,  «lurjpint'«i,  ari<l  low  dtOiriuni.  Thu  tongue  is  black,  the  puke 
foelilu  ami  fagL,  iind  tho  patient  dies  of  septic  InU^ixication.  VyKoac 
ajmpionis,  with  reciuring  chilla,  parotitis,  diffuse  abseeaHC*,  or  peritonitis 
are  also  met  with  occasionally  in  the  severer  funiut  of  the  discww. 

T/y/j/fu-s  and  Ti/phuid  Ferers  are  fj-ct^uuntly  ussociatud  with  thu  dy&cntei7 
of  famine  and  wjir. 

Liter  cvrnpliciilians.  —  Mild  ca^ee  of  dytsuntory  generally  run  their  cooree 
without  any  iipprociulilc  uign  of  livm*  cumpliention.  In  tlio  majority  of 
the.  severe  caica  in  tropitjd  cliinatc*,  howevi>r,  whether  terminating 
favountbiy  or  fnlally,  thiit  organ  i»  more  or  le&s  implioitcd.  In  a 
considtiriilihi  rnnnljer  of  uikos  !(ign»  of  Uver-t rouble  preocde,  by  some  lime, 
the  inU'stiTial  diitorder ;  in  otbtr  iiistaiices  tho  liver  and  Uiwel  art 
eimultaneously  atl'ccted  ;  while,  in  tho  majurity  of  casts,  symptoms  of  acute  — 
congestion  of  tho  liver,  porhapa  only  in  abeyance  at  first,  dcolaro  thcm^ 
Bolvea  during  tho  progress  of  the  dytteiitery,  and  frequently  enough  after 
a  ntbiT  »u«l<len  diininittion  in  the  iiumlier  of  thu  st<iols.  Pain,  or  only  a 
flonsu  of  weight,  in  tho  right  hypochondritim,  incifaaed  on  deep  proseare, 
accompanied  or  uul  by  a  xli^hL  ri»o  of  temperature,  an  enlur^emei 
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llwoi]pii,  «rilh  naiistm  or  vomiting,  and  froquontly  il  rorlain  degi'oe  of 
JHodice,  Dui'k  thu  presonco  uf  a  congestive  li%*CT  complication.  When 
tkaiB  <f mptuma  are  folluwutl  l>y  h  ri^^or,  or  accuiiiputiitMl  by  u  diatinct 
iatntM  df  (ever  and  hectic  ^niptnniR,  tbo  furntutiun  of  an  abscess  ttuiy 
b  Bupect«d.  There  ij>  an  un<loul)tixl  tvittlency  to  acute  hypenemui  of 
ikltrer  in  ilyscntury.  In  mrmu  cascH  iL  would  appitir  an  if  a  cnrntnon 
ows)  (ptv«  rise,  to  both  afTtfctiona,  whilo  fither  appcJirs  dining  it^  progrcM 
opiUi!  uf  (U-tormining  the  othur.  When  tlie  liwr  i.-omptic.-itiun  iimes 
ihmitg  the  course  of  a  dysentery,  wo  are  justified  in  rt-fcrrii]^  il  to  thn 
xtioa  of  poiannniia  nwlerinla  fonoed  in  the  inteslinol  catial  and  carrietl 
to  tbe  liver  by  the  portal  vein. 

SiLirsKs  AND  Skqitkls, — Relapses  are  liftUo  \a-*  occur  after  cx- 
pomv  to  cold  and  indiscretions  in  dit-l,  and  uru  mc^re  cumniunly  observed 
mpenofu  enfffl>l»I  Wy  the  aUu-so  of  atcuhut. 

S«qnels  arc  sddom  tilwervcd  afl^T  nitld  seiieures.  After  more  severe 
ilUcks  ponUyiiis,  rullox  or  ni^uritiu  in  tirigiii,  of  tliu  lowur  itxtrtiinil.iL-s,  of 
ifce  tphinctcr  ani,  and  of  the  bliuhlt;r  have  l>c-cn  obeurvod.  TrouMcs  of 
(tjpition,  hepatic  disoi-derv,  bivniunhoiitx,  proia[u!iis  aui,  irritation  of  the 
Iibtkler,  eVKtiliti,  anrl  iMh^nia  of  the  Iowlt  i^xtrcinitius  uiay  also  tiu  ruckonul 
■mongat  the  MxpicU  of  the  discu&e — dlitoidurii  uf  the  digcHtiva  functions 
btitig  the  most  conuaon. 

DiAOSosis  AND  pRoasoRls. — A  careful  study  of  the  symptoma  of 
tile  disease,  along  with  lui  inspection  of  the  stooU  and  an  uxuminiition  of 
the  kbilomen  (which  should  nt<ver  h»  omitud  in  thuH4>,  ciu^j-a),  will  Ktittk-o 
to  giwle  thu  priKlitioner  to  a  correct  dijignoais,  ITic  pmgiicuiis  must 
dopcnd  partly  up(jn  liie  iiatiim  of  the  epidiimy,  or  of  tho  prevailing  type 
of  the  diaeaao ;  nminly  on  the  fhanictor  of  the  flt(H>)s,  their  fn-qucncy,  the 
presence  or  atweuve  of  sloughs  or  of  a  gangrenous  uilour  ;  upon  (he  pres- 
ence or  altttence  of  fever  or  uf  liver  ahstewa,  and,  Jinaliy,  upon  the  ext^-iit 
lo  which  the  constitution  in  afTcctod  liy  the  local  dt^u'iUio.  Hiccup,  when 
it  occurs  in  the  later  otage^,  pX'at  nervous  proHtration,  low  delirium,  a 
dccreai»u  of  the  tormina  a^'oompunied  l>y  iniToaeiug  debility  and  iuflaliun 
of  the  abdomen,  and  algidity  arc  all  of  evil  import. 

PRnpHTLAXis. — The  prophyUixis  of  dysGntPry  miifit  bo  disducod  from 
itii  etwIog_v.  The  nstideiit  in  countrie*  where  the  dise.tso  i*  endemic  or 
Dpideiuie  should  sec  that  the  8oil  in  the  n«igh1>nurIiond  of  hi»  dwelling  is 
not  HibJMtod  to  fx'cal  pollution.  He  .shonlil  malc«  aiiro  of  ituj  purity  of 
bis  water-supply  ;  and  if  there  be  the  sligliLcat  reason  fur  suspicion  on  this 
score  the  water  shotdd  always  bo  boiled  before  u^c.  Thi^  is  a  precaution 
that  »hoiiId  never  be  neglected  by  truvellerft  tn  tropical  rcgiouji,  where  all 
valcr  should  bo  looked  upon  as  BUspoct,  and  treated  acconliugly.  Food 
•bould  also  he  of  good  quality,  well  cookcrl,  und  excenn  luid  defect  alike 
avoidwl :  alcoholic  stiniulants,  if  usofl  at  all,  Rhould  bt>  talum  in  strictest 
nuxlcmlion.     Diarrhoa  and  co[Uiti|wtiou  alike  should  be  guarded  against. 
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Kxposura  to  wci  and  c-nlrt  miiat  \m  arni(le(l  a8  fnr  as  iiractii-ahlp,  ^fih^ 
the  clothes  B'*'  *''*>  whether  by  pcrspiriition  or  rain,  thfv  should 
chjuigoil  an  suuii  as  [K>3siblt!.  ThL'  ciimmcrtiiitirl,  g|-  ulrduniinal  Wit  >if 
ftnnnol,  slioiikt  ho  iWfMJ  in  the  tropics.  Dysftntfric  stoohi  shouhl  \»  dt»- 
Hircctednnd  diopoaed  of  by  covering  them  deeply  with  eai-th  ut  a  dislAiKt* 
frnm  the  dwelling.  In  ram|i8  Lhcy  should  Ik*  dtHrnf(?rt4*d  imim!«liatel}'  and 
then  dinpnscd  of  Ity  crtnuition.  Brd-pann,  commodfs,  clystcr-pipeft,  uid 
be<l<]ing  i>hould  be  thoroiijjlily  disinfect ed.  Kedoubled  attentinn  to  tbeae 
]}n' editions  are  to  ht;  nnfnrci^d  when  the  diKBiuw  is  epitli^mit'.  I'ho  pro- 
phylnviA  at  wnr  and  famine  ilysentory  U  an  important  matter  of  state 
pilicy  ;  and  demands  tbc  pravontton  and  avoidance  of  the  remoter 
of  the  diaeaBG. 


Ttti:ATMt>rr. — Experience  has  confirmed,  what  reason  (caches,  that  one 
kiiirlof  treatment  docs  not  answer  in  jUI  fomiRof  dysentery, norwill  one  drug 
miit  all  Htiiges  of  the  diswiao.  Pr.  (.."iousT-oii,  in  the  oullirrak  of  the  croiipt^ 
flbrinoiiB  dysentery  alre-udy  referred  to,  tells  us  that  he  tried  tbu  i|ieciiciianlia 
irea-tment  in  every  ponsihlo  way — hy  mouth  and  rectnm,  in  doww  frtwn 
ten  grains  to  n  dmchni.  alone  and  in  combination  with  opium — wiibom 
ftuecess.  In  the  malarious  dysentery  which  atuicked  the  troopa  in 
Mauritinis,  ipoowrimiiha  wiis  fnniid  tn  Ik*  of  no  service;  htil  the  diwMC 
seemed  lo  yield  lo  Ijirge  doses  of  the  tincture  of  the  jperchlorido  of  iron. 
The  form  of  dysentery  thiit  attaeldtl  the  innmto^  of  MtlDuink  Peniicnliary 
iji  I8"i3-2't  ru'sisted  lilisti-r»,  bU'eding,  f'wnentaliuiis,  and  the  train  ot 
aHtringeiiLM,  hilLera,  aromatics.  and  iiM-eiLeiuiiihii,  which  were  iriwJ  in  sac- 
coaaion.  The  one  remi^iiy  that  provetl  u(  real  vahie  was  mercury,  in  the 
furm  of  gray  powder  or  calunicl,  which,  as  LatUnm  says  w:ds  given  hI  M 
tirat  wiUi  the  gtT.-ite>^t  apprehcnaiori  alt^T  all  other  medical  ex|>cflirnu  ■ 
had  fHilc<].  In  some  cases  iai  which  the  agony  from  tonniim  and  tcne«niiu 
waa  i!\tri.-]ne^  and  the  evaniationEi  etinrmoiifily  frequent,  and  ctmaiating 
nltng(>thcr  of  blood  or  moibid  Rccrctions,  fifteen  grains  of  ralonnct  aiid  two 
gniins  of  ojiiinn  were  given,  and  affonled  marked  relief.  Mayn©  aUo 
stfitufl  tb.'it  he  anil  his  colleagues  found  mercury  to  Iw  "the  principid 
i-omedy"  in  the  famine  dysentery  which  prevailed  in  thr  Sutiih  Iliditin 
Union  Workhoiuo  in  I8-V8-49.  Among  more  r«cenl  aiithoritic*,  Trout- 
aeau  and  UercrLgnrhVratid — the  oxporiDruxi  of  tliu  former  licing  limited 
l.i>  Kriuice,  that  of  the  laltcr  to  the  French  tropical  coloniem — Attesl  the 
value  of  this  remi^Jy  in  some  severs!  forms  of  the  disease.  Xiemeycr  con- 
aidcns  the  ;ulmini«tration  every  two  honra  of  one  j;rain  of  calnnud,  with 
ipiart^'r  of  a  grain  of  opium,  to  he  the  "most  tnwtworthy  trciitmenl^ 
in  the  higher  grades  of  dysentery.  I  give  these  ex]iorienceB  somowbat 
in  detail,  houuiao  I  am  ahout  to  roc^immond  a  difTerent  treatment,  war- 
runted  by  my  own  experience  and  that  of  others  in  tropical  countries 
But  if  it  \H^  true,  as  I  helieve  it  to  he,  that  more  than  nnu  nnirhid  atat* 
ill  iiicbidM  under  the  name  of  dysentery,  we  aha))  Ims  prepared  to  fiiMl 
that  the  (reittment  adapted  Ho  one  form  may  not  U"  usefid  in  another. 
The  physician,  thereforp^  should  not  allow  doctrinal  prwjudicea  to  prevent 
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ima  from  having  irsnrt  to  r(tni<?(Ji<«  wliit'li  \\\\\g  linen  fontui  life-saving  in 
fwUiji  forms  uf  Uic  tii;iliidy. 

The  chiff  fKiint,  however,  in  all  forms  of  tlrsentery  alike,  ia  the 
bi'^oiiic  ami  dietetic  tTealTni>nt,  ami  many  of  thn  milder  cases  yiold  V> 
IhUikne.  l!e«t  is,  in  this  disease,  an  imprjrt;mt  cuintive  agent.  The 
|ili(nt  should  ho  ]nit  to  lied  at  once.  An  Cclsiis  siiys,  "Oportot  in 
pimu (»oqnic&r<orc,  Biquidem  nmnis  ngitatio  cxiilrtrnt."  The  room  Hhould^ 
fw  obvious  rtrasons,  be  well  siretl  and  free  from  draughts. 

In  many  eaaefl  the  patient  will  fee}  relief  from  the  application  of  a 

lineed-meai  poulti^v,  largo  enough  to  cover  iho  whole  ahdomen,  hnth 

Wlyaiid  sides,  and  cbanggtl   bcfore^ — not  after — it   hegins  to  get  cool: 

on  nrast  be  taken,  in  the  ai-t  of  changing,  that  the  jnticnt  in  not  rxfKMed 

to  (old,  and   that   the   bc(l-c!othe»  arc   protect^!*!   from  dni»p.      If   them 

if  considerable  gastric  irritation,  a  sinapism,  or  B|x)iigio-j]iUne  placed  in 

llol  water  and  jiprinkled  with  turpentinp,  will  hft  of  aervica      Cases  occur 

in  tropical   countries    in   which    the    patient.    Buffering  from  fever  and 

(frvnehed  In  perspiration,  finds  that  ponltii-e'^  uild  to  hi:i  sufferings  :  under 

neh  oircunutanMA  they  are  to  bn  avoided.      A  warm  bath  given,  with 

<Ja«  prevKUtiona,  at  the  very  beginning  of  the  diE^easc,  is  often  UReful. 

A«  the  anus  is  apt  t«  berome  excorint^d^  the  pliynirian  must  see  that  the 

washed  with  lepid  water  containing  some  disinfectant  after  each 

A  warm&d  night  pan   should    be    used    to  prevent  the   patient 

lig  out  of  hed. 

ic  diet  ist  the  next  point,  anil,  1  need   nof  say,  an  insportant  ome  in 

a  di:»ejue  in  which  the  food-canal  itself  \%  nffected.     In  nioi^l  instuncen  the 

pfttient  should  be  restricted  to  a  milk  diet,  pnrc  and  simple ;  condensed 

railk    will  answer  if   perfectly   fre«h   milk   of    ^ood    quality   cannot  be 

obtaiood.     Milk  diet  is  as  adTantagcoua  in  the  chronic  as  in  the  acute 

sta^ ;    and  \*  especially  valuable  when  there  is  a  scorbutic  tendency. 

The    milk    may   be    given    pure,  or    diluted    with    lime    water,   attd    is 

adminiftered  in  the  intervals  between  the  doses  of  medicine.     For  the 

finl  few  days,  unless  the  piLtient  l>e  in  a  Imv  stale,  he  should  nut  l>e  urged 

to  tako  oouri«hment  oftencr  or  more  largely  thitn  bo  desires ;  and  in  all 

CUM  Uw  needs  aod  feelings  of  the  individual  should  receive  due  crmstdem 

tion>     When  pure  milk  is  not  well  «iti>|Kirted  il  shuuld  be  given  with  full 

doMs  of  pepsine;  or  jieptonised  milk  may  he  buliMitutcd. 

WHiile,  in  most  eases  nviOn  is  the  best  diet  for  the  dvscnteric  patient, 
it  shouUI  not  be  held  as  a  doctrine  that  iii  milk,  and  in  luilk  ulune,  there 
ia  safety.  S-imetimcH  il  is  not  obtaiimhtc,  and  oeeniiionully  it  is  nut  well 
•apported  by  the  patient,  in  any  form.  In  these  exceptional  cases 
BUong  lier f  essence,  madu  from  a  jKiund  of  guiHl  meat  minced,  mixed  well 
in  a  mortar  with  two  ounces  of  w.itor,  transferred  in  an  hour  to  a 
properly  secured  jar,  placed  in  a  veaael  of  boiling  wwler  for  three 
hours  and  Eti'aine<l,  shuuld  l>o  given  in  dosea  of  a  tublc'&pixinful  fiT 
quently.  Along  with  it  whey  may  b<i  given  ns  a  drink  if  the  patient 
be  thirsty.  When  prostration  is  Rr<?at,  not  olherwi«e,  wine  or  brandy  ik 
indicated.  Qoiutoa  fouml  that  the  ndministration  of  liquid  nourishment. 
Vot_  II  2  F 
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and  of  ^vine  anri  water  at  will,  waa  the  only  treatmcnk  that  he  wu  quite 
sure  <litl  good, 

III  must  uiicoinpiiimtcil  case;^  of  tropical  dysentery  the  ii>eca«ti«iilit 
treatment,  ehoiilj  be  oilojtted ;  ami  1  liulicve  thiiT.  this  Ircfitmciil  ii  aW 
the  he*t  for  the  catarilwl  Mjige  of  dyi»i'i'tt'y  in  tem(>eij*t«  climatci 
It  aeldom  fniU  wbeu  given  from  the  on&ct,  of  tbo  iiiiilaily.  When  Uk 
disctdc  has  been  pt-eccded  by  constipatiuti,  a  prelitniunry  doeie  of  nl- 
phatc  of  BiMlinm  or  calomel  shmitd  bo  given  to  carry  off  fit>cul  bocubto- 
iatinni^.  If,  on  the  other  hand,  there  is  no  rca«oD  to  Bi)8|)ect  such 
retention,  twenty  to  thirty  gniins  of  jpcc^icuanha  povder  mads  law 
u  bohiis  »bould  bo  given  at  once,  iiiiii  Lha  do«o  repeated  every  lix, 
ui^ht,  or  twelve  hours,  according  txi  the  urgency  of  the  nymptonis  uid 
the  totcr.ince  of  the  remedy,  until  a  fo^ctilent  motion  is  ohtained.  Ifj 
the  tii-xt  dose  caii»e  voniitinjj,  thi^  will  do  good  rather  than  harniH 
huL  the  secoinl  doao  shouKl  bo  preceded  by  a  ainapiam  phteeil  over 
the  pit  of  the  stomiich,  »nil  twotily  l^o  thirty  drops  of  laudanum  (for 
an  atiiili  pulit'iil)  should  be  given  half  an  hoiir  K-fore  the  second  doae, 
and  nri  liquid  taken  for  two  hour^  iK'fore  the  hohu  is  adtaJnistcnvL 
With  thos«  procimtions  the  second  dose  i«  »ek1oni  n-jecled.  It  m  better, 
as  K  nile,  to  rt'ly  ujiqii  the  ipecacuaiiba  alone ;  but  in  kuuiu  instanoes, 
when  the  torminik  are  very  distressing  nnd  the  calls  to  stool  cxceaaively 
frequent,  from  ten  tu  liftvi-u  miniiuH  uf  huidanum  umy  tul vantj^reouslr 
\vi  added  to  eueti  ht>bi:L  The  intervals  betweiiii  ibo  diNtCH  sbouM  be 
aeduloibily  utilised  fur  the  administration  of  nourishment. 

Ttiu  lirst  sign  of  improvnitJiuiit  id  tlie  passage  of  u  firculent  stool,  after 
which  till*  tormina  and  tenesmus  decrease.  The  ti-eatuient  att  directed 
nbnuld  bo  uiftintained  for  some  time  after  signs  of  amendment  have 
appeared ;  tint  wtien  the  disease  hiis  astiumed  the  charactere  of  a  Mmple 
diarrhrt.i,  anlioyliito  of  bi*niuth,  alone  or  combined  with  Dover's  powder, 
will  uaiially  |)nive  suCHcient  to  check  the  Iimjsuiius*,  if  mreful  atteiitioo  to 
diet  1ki  rontinued. 

Do-emetiniscd  i  pceaeuanha,  first  reoommended  by  Surgeon-Major  narrii, 
has  been  employed  uf  lalfl  year*  jn  iho  treatment  of  dysentery.  The 
confliclin;^  cstiiiiatea  of  thu  thcra]>cuUc  value  uf  this  subelancc  are  tai^y 
owing  to  its  varying  composition,  Some  of  those  preparation)),  which 
contain  littb-  nf  the  uxtnictivu  luatters  subiblu  In  ak'obol,  are  inert ;  othera, 
retaining  the  greater  juirt  nf  thead  tixtniciivea  and  Komctimefi  an  appreci- 
able residue  of  emetine,  have  been  given  with  eufccsa,  in  doKi-s  of  twentjS 
CO  thirty  grains,  at  intervals  of  six  to  twelve  hours.  Prof.  Notter  in-* 
forms  me  timt  dc-emctinised  ipeciicuanba  hiu  liecn  tried  in  the  chronic 
forms  of  dysentery  which  come  so  frequently  to  Netiey.  "but  the  ci- 
pcriencc  here  recordtid  is  that  in  such  casus  its  properties  arc  inferior  to 
the  ordinary  ipecacuanha."  Until  a  wider  experience  has  determined 
the  value  of  this  substance,  I  strongly  advise  the  use  of  the  ordinary 
drug.  The  nauseating  and  even  ibo  emetic  properties  of  ipecacuanha,  in 
moderation,  are  bencficiftt ;  ihcy  produce  a  sedative  effect  on  the  circula- 
tion ;  and  determine  a  free  action  '*f  ihe  skin  with  consequent  relief  to 
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tbt  portal  iyst«m,  which  matenally  contributes  to  the  euro;  oBiwctiilly  in 
«M«  tme*  with  fever,  or  with  cotifjestion  of  the  liver.  The  do-emotini»cil 
4nfmy  be  employed  u-ilb  rulvniiuige  in  miM  cu»c«,  in  tkiKi!  in  ^vhich  thi- 
peilntton  is  cxlrenie,  iiml  in  tho  rare  in»tanct!d  in  which  t]t(.>ciiimaTiha  in 
iu  natural  atJit«  gi%-<*-s  rise  to  unconLmllnlile  voiinting, 

Vibea  there  is  much  dysuria  a  hypodefaiic  injecuon  of  niorphiiio  niiiy 
braMCted  to;  but  in  tbiR  coniplicjuinn  a  warm  l»Lth  is  often  beneficial. 
Aod  il  not  othcnvise  contra-indictLt4.1l  should  )*  tn't-d. 

When  the  disease  is  very  acule,  confined  to  tlic  lower  part  of  the 
hovel,  h  Ktill  in  the  stage  of  miECi^<i)9  evAcnations,  and  the  piiticnt 
mbtiftt,  much  relief  will  bo  ol>t:iiji4^d  from  the  applicAticm  of  a  duzeii 
iMobsH  aroiind  the  aiitia. 

Thtif  tmitmcnt  by  large  doses  of  ipecacunnhn  has  proved  so  successful 
Uut  it  fbuiild  nut  on  li^ht  gfoiiiidi*  l>e  set  aside  in  favour  of  any  other 
If  far  any  reason  it  should  be  iiiaduiiaisible,  tbo  anline  treatment,  xo  niiich 
atid  S(>  kUfx-HMiffiilly  used  in  Fr;iiice,  ni»y  )>e  rem)i-tvd  to.  The  ^ulphnte  of 
is  (he  salt  gcuendly  employed,  .lud  in  given  in  solution  in  doses  of 

ounco  to  an  ounce  and  a  quarter,  in  tliu  morning.      Il.'i  purgiitive 

action  commences  fn>m  one  to  four  Ikmii-s  nflor  inj'exlion,  luid  (cju^ox  in 
tenor  twelve  hours.  The  dose  sliould  then  L>u  repeated  unkKs  the  urgent 
Deeil  for  rest  require  delay.  It  was  remarked  by  Troiii^tcuii  that  the 
cur«  is  the  more  certain  tlie  greater  the  number  of  the  eviirnations:  still 
Ihare  is  110  use  in  urgini;  purgation  beyond  a  reasonable  limit ;  and  haH 
•n  ounce  of  the  salt  four  times  daily  will  gcnondly  Biitlic-o  in  mild  ra.ses. 

The  sulphate  of  roagnetinm,  with  the  addilidn  of  dilute  Bulphnricacid 
in  doses  to  act  gently  on  the  bowels,  has  proved  efficient  in  the  dysentery 
of  Bengal. 

The  constant  [wesence  in  Ibo  stuoU  of  organismtt  that  undoubtedly  oxer- 
eise  a  dcstrnciive  influence  on  the  tissues  of  the  iutostino,  and,  by  means  of 
the  puisunous  materiKU  they  generate,  fiTqucntly  cause  disease  of  tbe  iivor, 
tuui  mciuionalty  uf  the  kidneys,  Buggcsts  to  U8  »  ruttort  to  atiti»cptie 
rcmeilies  by  the  mouth  or  roctuui  in  all  cases  of  dysentery,  as  nuxiliiiry 
to  the  i|>eciu-uanlia  trtiatrncnt.  ExjK-rtcnee,  so  fur  ii»  it  goes,  is  in 
favour  of  aticujptiug  to  produce  nntisupBis  of  the  inlcsliual  canul  by  the 
administration  of  antiseptic  remedies  by  the  inoutb ;  and,  as  theae  necfl 
not  interfere  with  the  Lrwitnicnt  either  by  ipoc^icuaubu  or  Kaliiie«, 
there  is  no  reason  why  so  htifteful  a  lucthod  should  ni)t  bo  adoptul. 
Benzo-naphchol  is  the  remeily  to  be  preferred  whenever  there  is  a 
nupk'iun  (^  livur  or  kidney  compliejutioii ;  and  when  no  euch  coutplica- 
lions  exist,  it  is  as  cfTective  us  any  intcstinid  arLtisciuie  at  present  in 
use.  Forty  to  eighty  gntns  may  he  given  during  the  twenty-four  hours, 
in  divided  doeuo  every  twu,  three,  or  four  buui-s,  in  the  interviUs  between 
the  other  remedies. 

B«ta-n.iphLhul  and  resorcin  are  also  employed  as  intestinal  antiseptics, 
an4l  may  bu  substitiitu*!  for  bciizo-niiphthol  whun  this  its  not  at  hand — 
thirty  to  fifty  grains  per  diem  of  oiilicr,  in  divided  doses,  being  given 
every  throe  or  four  hours,      f^erhaps  somewhat  larger  dosoa  thau  these 


4^ 


SYSTEAf  OF  MEDICINE 


I 


may  bu  toI«ratod  and  rvquirc-J.  Bunzo-naphlbol  and  iMsUt-iiapbthol,  bring 
ii)Ki)Ui)>lii,  uiiuit  liu  givtin  in  i:iipHuli-s.  or  (liBs[ilv<<'il  in  oil  nnd  cmulsifioii 
Rt-KorLin  ik  xultibic,  and  can  Ijc  readily  »dmint»U>red  in  any  n<|nMiiu 
Yobic-k'.  Thu  eoliiUilily  of  rttsotvin  and  tli»  rcndiriOBfi  wilb  wbicfa  it  is 
absorbtii  in  the  stumath  and  upper  piirt  of  the  caruil  ratlier  detriwla  fnwn 
it«  value  in  dysuntery  wbon  adniinisteied  Ky  the  mouth. 

Ipvi'UL'Uuidm  and  tbv  s:ilinos  act  us  intuKtiiial  eviK-iunta.  They  clear, 
or  wiish  oiit^  so  to  speak,  tho  intestinal  canal,  helping  to  rtinoTe,  at 
thu  eamu  time,  tbu  micKjbuti  utid  toxins  which  may  bo  prescrnt.  Bui 
when  tliH  nri'Ud  extremity  of  tho  l>nwcl  is  the  biiIu  or  chief  sent  of  tJi* 
disease,  tbe  use  of  oucniaa  espffiidly — mild,  imii-irritating,  antiseptic 
injc-ctiun^ — rewiiurids  to  the  caiuial  indieatiun.  In  t-iueal  dysentery,  on  the 
other  hand,  vo  uuitiot  carry  out  disinfection  by  enema  with  aafdy. 
Enemas  are  not  indeed  ro  useful  in  practice  aa  we  mij;ht  suppnie. 
When  the  disease  bas  reached  the  stage  of  nippunition,  idccraliuu,  or 
gangroTin — when  antiaoptica  are  most  rpijuircd— the  bowel  is  so  di>- 
organist'd  and  friaMo  that  the  use  of  large  enemas  in  not  devoid  d 
danger,  and  Hmall  ones  fail  to  rover  the  entiru  area  of  the  disease.  Fre- 
quently iilso  the  unus  and  rectum  arc  intfilernnt  of  tbc  introduction  of  the 
L-lyster-pijie.  It  i«  iti  the  u^idiest  stage,  before  the  integrity  of  the  liowel 
bu»  been  seriously  iinpiiircd,  that  goiHl  is  tu  bo  exptMrtcd  of  large  eneroai. 
The  colon  of  an  adult  bas  a  cajwcity  of  tbr«c  to  four  piiita  ;  a  lar^  cnamft 
may  be  taken  to  me»n  from  one  and  a  half  lo  two  and  a  half  pints. 

A  large  tepid  water  em-ma  is  often  uscfid  iit  the  beginning  of  the 
disease ;  and  may  be  ma^Ie  antiseptic  in  some  measure  by  tbe  addition  of 
bt>ncic  acid,  benzuute  of  sodium,  or  resorcin.  If  it  be  re[)cated  email 
d<MOS  of  the  iL[iti»eptie  should  b<i  adilod  at  tirut,  and  the  increase  of  tiu 
active  ingredient  regidated  by  the  observed  cftecU  and  the  fttisceptibility 
of  thu  individiml  [tatient.  Onr  e.\]H!nonco  of  antiiieptieA  in  dyHentpry, 
capeeially  in  tht  way  of  clysters  at  the  rarly  stages,  is  fitill  rather 
ulight  ;  but  given  by  month  and  rectum  they  ftunish  rewnu-cee  that 
may  hereafter  enalib  ua  not  only  to  trout  cases  succeHflfully  which  ^ 
reaiiit  other  remeriLen,  but  may  materially  diminish  the  risk  of  hc^tidfl 
complications,  and  reduce  the  number  of  case*  that  Iwcome  chronic. 

in  some  instAncea,  in  which  tho  ipecacuanha  treatment  has  failed,  and 
the  aymploniH  heroine  more  ami  more  aggiavatetl,  threatening  to  end  in 
^ngrcne.  pills  containing  one  grain  of  calomel,  two  gnvins  of  ipecacuanha, 
iind  a  qimrter  of  a  grain  of  n[>ium  have  provM  Ufteful.  The  jmIIs  should 
be  repeated  every  hou3-  at  first,  until  livo  or  six  have  been  taken;  and  then 
every  two  hours  during  the  day,  and  less  fretiuenlly  at  nighL  Th 
medic'inF;  <thonld  Itc  eontlniied  until  an  improvement  in  the  stools  Appear^ 
hut  should  not  be  carried  to  iwlivntion.  When  the  etools  liare  chuigedt 
ipecacuanha  i.s  U)  be  reenrted  to  again  in  order  to  complete  the  ctire.  It 
sometimes  seemed  to  me  that  ipecacuanha  most  frequently  failed  in  the 
diphtheritic  forms,  and  that  In  these  mercury  succeeded.  J 
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One  of  the  most  dangerous  forraH  of  the  disease  is  that  which  I  ha%T" 
demgnated  tofai  dif»fniriy — a  form  which,  in  the  tropics,  i*  often  aasociateid 


with  a  BoTcre  typo  of  iiui]ari«I  fever.  In  this  form  prostmtioii  ul  an  early 
•lags  is  oft«n  so  pval  that  ipL-ractuuiha  is  cniitm-iniJiciUvd.  Thi;  de-t.-i]io- 
tinweil  preparation  may  be  t^^lvnited,  ;in<l  deivcrves  to  Iw  triL-il  iti  thubo 
oMs.  ijtiiniiie  iti  ftill  (]o8C6,  willi  milk  ur  c-s^crice  of  had  iin  I  froriuunt 
flutll  do«fs  of  vrino,  la,  however,  our  first  reHorl.  If  a  [iiir<{Aiivo  Iw  indi- 
cated, thirty  minims  of  turpentine  with  the  smiillost  jjiirgiiiivo  dow«  of 
OBtiaruil  ahmilii  bo  given  ;  mid  this  nhoiilil  \m  frtllawetJ  hy  tcii-miiiim  doses 
of  turpontinn  in  tnudLijrc  every  two  or  three  hours.  If  the  kidury  be 
diMAMd,  beozo-nnphthul  should  always  he  sul)«titiit«l  for  turpentine  ;  nml 
in  all  cauea  an  attismpt  should  iH>  matlv  to  promntti  .intiHupsis  l>y  thtu  auK 
itane«.  Tur|N>ntiii<)  Atiifx-s  applied  over  the  cwcum,  or  over  (ho  al>doni«ti 
gnierally,  may  uUo  be  usL-d. 

Should  nlgidity  miuiiftwt  itwif,  wnnn  uppliranmiH  Wi  the  cxttTtnitit's, 
flinubuttA  iuti^rnally,  in  Hnmll  luid  n^pejilvd  dtiHua,  and  HuhcuLiiieniu 
iojoctinna  tif  ether  aro  iiHlitated.    * 

In  th»  htrtnnrrhagif.  farm  assoeiitUd  irith  nia/am,  quinine  And  the 
tincture  »f  th<j  perchloride  of  iron  are  to  W  given — the  latter  tentatively. 
Maliro  tnfiuiiin  \ty  month  uml  reelirm  wilh  found  Herviwahle  in  the 
auli>;nanl  hu-niot  rliapc  dyw-ntc it  occurring  in  Trinidiul,  alrrtiily  mentioned 
under  the  name  Hticheo.  The  value  of  erg<.>tiii,  in  hy|)odermic:  injection, 
should  mtl  lie  overkMjl«^l  if  them  Im  reason  Us  supitoue  tliut  an  eruded 
nawl  H  th«  MOitrce  of  the  hn'morrhago. 

In  th"  f-vrbulir  Utrtn,  in  addition  to  the  ref^iiUUon  nf  the  diet — ^which 
iihmild  inchidii  thn  nse.  of  li^monH,  WmvA,  nntn^'tut.  or  j;ra]M'H — fresh  IhkiI  fruit 
hit*  tjot-n  «tnmj;ly  i-ecotimirniiwl.  Miw'tmui  found  it.  moiit  nsefiil  when 
l^ven  in  the  form  of  a  sherbet.  Wh(;ji  the  niulions  contain  much  dark 
aod  liquid  hh>o<l,  fifteen  to  thirty  minims  of  oil  of  turpentinn  in  almond 
•mukion  will  often  act  like  a  rharm.  When  ttirperitine  is  contra-indiciited, 
u  in  kidney  diaesute,  a  solittioii  of  one  of  the  a^tnngent  naltK  of  iron  may 
be  \imet\.  It  may  lie  as  well  to  menti4)n  ihat  there  in  a  dysentnir  .worhtitns 
M  well  as  a  seorl>iitic  dysentery,  the  drain  on  the  nysteni  cauxing  ecorbutic 
epotjL.  In  thw  fnrm  the  Btniipa^e  of  the  drain  is  the  primary  jndiaition. 
Artkritia  appcarinj;  in  the  courso  of  dysentery  di'niaiids  only  the  use  of 
local  applications.  When  symptoms  of  Uvtr  r/wji-^ffin  ap|H^r  in  the 
oarly  rtapw  of  tropical  dywnterj'.asthey  frp(|upntly  ilo,  intent  irial  antiaepsis 
nhtnihl  lie  the  more  iteduloUNly  employe^!  ;  but  ihiH  cmnpliuatioii  should  in 
no  way  be  allowed  to  intei-fere  with  the  lulminiatration  of  ipecaeuanhii, 
which  artd  favourably  on  livfr  ntid  bowoln  alike.  When  ab»'(-^ui  in 
HCtnally  preoent,  the  saline  treatment,  alre^idy  exptainwl,  should  at  once 
b«  mibstituled. 

Treatment  of  Chronic  Dysentery. — Chronic  dysentery  ocrurring  in 
European  ri*)>identt>  in  tropical  cuuntrieH  demandii  a  change  to  a  temjienite 
climate.  Minute  direi'^tioni^  sis  to  the  precautions  neoesHLry  to  avoid  or 
mitigate  the  poasihlc  dnngera  of  such  a  change  whould  Iw  piv«n.  If  the 
voysge  has  to  Ijc  nn<lfrt;tkcn  in  wint«r  .1  short  slay  on  the  Uiviera  may  lj«! 
advisable.  The  |intient  should  wMir  a  tlanitcl  liell  sullicicritly  wide  to  cover 
the  whole  abdominal  region.     The  sca-voyajie  il«clf  ia  often  beneficial  when 
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the  mraTigcracntB  on  lioiird  for  invalids  are  good ;  ■nd  mich  a  voriig*  cmr 
l>e  reuuiiimuiKlec]  with  aclvuiita^e  in  thu  ca«e  of  those  who  cuiiiut  aAmJ 
iho  time  uikI  oxpt-nse  involvwl  in  ii  prolonged  stay  iti  Europe.  Wini 
dothiiiy,  avoitliuice  uf  (ii7iii>^(iU,  cjiruful  regnlntion  of  <liet,  and  chftn^^- k< 
«  le>iiiiJLTuti>  climaU!  ^huuld  bu  luokixl  upoij  as  the  most  impoitarit  mcamm 
in  thu  troutini'iit  of  this  discAiic, 

During  cxacirtjiilioiift  thi;  iliet  niuwt  )ie  rej)tri(-t«^  to  milk,  t)ie  ptitiM 
kujJt  ill  betj,  unci  the  trtiuLiiiont  utSuptcd  to  the  acute  discuse ;  niudifiol 
however,  according  to  the  tirj^pucy  of  the  symptoms.  The  diMfUr 
is  H  prutruvUxJ  i^iio  ;  and  lliis  bu»  to  \v&  Uikeii  into  )MX4.'iint  in  rcgitl*iiri|: 
Crtwtmont,  dirt  itnd  exen^ixe ;  thi>  [uttieiit  \9,  weak;  nonri^hing.  eisiW 
digested  food  is  therefore  eaHetiti.!].  When  wntking  is  nna^lvisahle  or 
impossible,  ini-r-i»^u  exenixe  '\*  to  hu  t^iken  i\^  frequently  a«  th«  w«alJi«r 
and  the  state  of  thu  palii-nt  permit. 

The  whole  course  of  the  Inrge  intestine  should  be  carefully  explored  in 
order  to  detect  swelling,  hui-dnesa  or  tendcrnes*.  From  u  ciireful  eoiiMdcm 
tinn  »)f  the  results  so  olitiiine*!,  and  of  the  chanieter  of  the  »tool«,  kti 
etfort  i«hijiiM  be  inude  to  arrive  at  n.  ]m)bable  ei^tiniiite  of  the  exitttcncv,  or 
othcrnrisL',  uf  cicatticcs,  lUcei-D.  and  tntct«  of  congestion. 

When  the  cxistenec  of  ulceration  is  inferred,  constipation  must  he 
obviated  by  the  gontle»t  laxatives,  atid  dinrrho-ft  checked  by  the  guarded 
use  of  the  luildogl  itsti-iiigents,  nccom|Hi.nied,  if  gastric  or  iutestiiinl  femienta- 
lions  he  HUspccted,  !>y  the  antiseptics.  When  cicatriiijil  eontmctioiu  in 
the  liMver  p;irL  of  tEi«  howitl  interfere  with  \\*  evni'iLiLion,  emottietit 
and  antiseptic  enemua  miiy  give  relief.  In  chronic  ulceration,  especially 
whpn  seated  in  the  lower  part  of  the  bowel,  encmjis  of  nitrate  of  silver  havo 
freii'ienlly  j,iroved  ix-netk'ial,  but  1  have  never  Reen  good  follow  the  heroic 
use  of  this  remedy.  A  wet  compress  In  the  ubdoinen  is  not  only  gniicful 
bo  the  jKiliL'tif,  but  ofli.-n  hM  h  reiiierlial  influence  im  the  conge»t»'d  iKtweL 

WuMii  Uithii.  gentle  laxatives,  frictions  to  the  uUlumen,  and  emollient, 
luxative,  und  antiseptic  enemas  must  be  our  chief  resort  in  those  hopolov 
(B8t>s  in  which  stimtKis  \'i  CHlabli^heit.  It  is  rem.^rkabl«  huw  many 
.ipiijipcndy  biipeleas  c;i9es  do  improve,  how  many  even  recover  perfect 
health  ;  htit  while  this  should  encourage  ua  not  to  dcspidr,  the  distressing 
helple'i»rn;ss  of  the  phywcian  in  presence  of  the  aggnivated  forms  oi 
ehruuie  dy«entoi-y  should  lead  us,  by  greater  attention  in  ihe  in*atnieni 
uf  the  primary  disortler,  to  render  the  chronic  form  of  less  and  less 
frequeiitoccurfenc^.  ^^^^^^  Davibsoii. 
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A.  I). 


BKUIBKRP 

Synonyms.— /jfuriMT^  jtojM*,  etc 

Definition. — A  specitic  endemo-cpi(i«niic  fomi  of  multiple  peripheral 
ticurilU  whkfa,  ill  addition  to  thi*  (isuat  pht'iutmoiiu  uf  that  condition,  ii> 
chitnictprised  liy  special  lialiilitj' to  im])]ii'atioii  of  the  phrenic  and  pnmi- 

'  Tim  IocaI  narn«>  Tor  Wrihrri  nr«  inlliiiti-.     In  J>vn  >t  h  knawn  liy  t]>e  ii.tUvNi  ■> 
Ltevpoe;  lu  Etuika  ae  I'niUj'tl.'l  ntt>^,  or  niv*  {ityMiX  sickiiriu),  JUna*.  Jljxvi ;  in  Kvw 
Goiiiv*  u  /'anOnltt  papata  :  atnouK  t)ic  MulAy^i  w  A'aA-i  /<n»  J^h(  (wcoli  Ifpi) ;  in  Uic  French  . , 
Antillct  OA  JUaliuiif  tUa  ntcrfrU*  ;  \i\  I.'iiImi  iu  llinchinan  filiop*})  r/if  ^ll  ne^ri't  y  CAtno*.- 
Unuul  0.1  I'rmtirvM  {ailing  foclf ;  in  Ualta<(iriMHi  »■  InehtAv  ;  in  L'bvIuii  it  i«a*  ■!  one  Uc 
knovn  A>  /A<  fnu/  vifkifM  </  Cftlv*,      tu  Jkjhui  jt  b  uniiK^tintM  t-iilK'it  A'hiJet ;  the 
KiOTt  comiiinni)'  um'4  iIm^k,  hoviortr. !«  Kitkkt,  a  word  wliiub  is  new  very  fniiuutitlr  um(1  bf  I 
EuivilM-Bii  wrilcni.      It  In  uril  In  Tt-nicriilirr  lliat  tlie  tcnii  "knkki* "  i.i  Mri>-I]y>>yiintiyiiintiii  witli 
l«rllwii,  Slid  ilocn  doL  IiuIjcaIi!  u  sptvial  J>|<niitvw  ruriii  uf  llie  ilism.ic.  sn  nmue  nwiii  tu  ■ii])|iii!ic. 

Tliur*  liwi  Iflfwii  iiiMili  ruili.'wi  !Ui-l  iiH'iiii'liiwivii  iliMiii**  ojj  nlioiit  Ui*  »l)iiiiilopy  nf  tlie 
won!  liwilipri-  tlic  inuuonfflrinll)- rN-npiiwil  by  thr  (.'flUiifr  iif  I'liyeJdnnM  oj  I/iuiinii.  All 
llial  ii  wiUi  rfTtaintjr  known  ■■  Ihat  i.hir  word  In  at  ICn-trrn  nnRiu.  TIir  ntl«n]]iti>  whluh 
Iia^e  hmu  nuuJu  to  avUle  lU  Ttyiii'ttuKy  nriioiiut  lu  lltll*  itiora  thnc  iiit;i'ii!'iiii  •imnliLliuii. 
Me^r-AluWM  dvlvti  11  rroin  tliu  H liitliiitaul  fim',  a  iilii-vp,  in  altudou  lo  ttio  ix^^ulinT  Knit 
in  aotno  IksfauMCa  Af  tlie  diMMutr: :  PlAlt<>cii«  itrrivfi"  it  fiom  thRSuilaiitBc'jinVh',  lArHtir.lfrri'ft, 
nlifl  walking  pottering  vralkiiig:  MamhaU  froin  tlifl  HtiijthnlFw  Uiaryte,  iirak  tnurriiiclit  ; 
H»FkIot«  fKiiii  tkr  Hludnntiuii  hhnTtwirx,  ovplliiij^  u^leiua  ;  Kit'l  Carirr  fmm  the  AiaMc  buAr, 
a^lhnia,  »D<I  bvttri,  a  tailor,  lu  allu4iou  In  tb«  IrcI  that  it  is  n  fonii  u(  il^viiii'i'a  fn'^iiviUly  tiiel 
with  ninon^  Mtilnm  in  llic  ArnliiAH  vaA.  ^iln■>ll  mth  that  ilnriiiR  a  vi«it  |?iiiil  to  C«yl<iii 
lieiluAnttely  BKcrlainod  iLat  "Iwntirri"  ia  a  hiugUaliwt  wurd,  wkldi  uii)]<]y  Rii^aua  "6 
irry  liail  nii.-kiiwt." 

Curtain  iiicliual  wrilrrs  diwatUfic<l  with  tlie  nonicwliol  imoiilli  Irmi  liprilieri,  liaiv  tug- 
gwtcd  VATioiia  lAtin  nrfJmk  iiaikus  tnr«t  of  tliuiii  n'rrrrintr  iltlicr  to  tlii:  ilrufnical  or  to  Iba 
paralytic  plianen  of  tlip  iIisnuil,  or  iii<li<-u.Uiix  Mime  tlieorj  oi  itn  iiiittiii-  wliii  )i  iimr  or  may  snt 
U«mw4<.  'rliiiji  wi'  li«v#  llydrnjH  utiAmufirM*  {Kog^n),  SyMJimut  l*nfier\a  |  Mami  Gooal|, 
MydofHtlhia  Inifrira  KfrHmtica  (vnn  Ovrrboek  do  Mcijnr),  yrurild  muHipl^z  ttuirmka 
(t<clii;al<e\  f'amjJtftia.  m^hiliat  (SwaTing),  litro-pUAUi*  jicmicioKl  mJemiea  (Wofuidi) 
PaiMeurUtM tndemua  (Itkll). 


inoga«tnc  Qorves — tb«  cranial  ncrvos  as  a  ^;rtNi|i  taui  the  higher  tKnre 
controa  bein^  [mictically  exonipt ;  «ntl,  aUo,  Iiy  a  iiiark(-(l  liability  to  my 
ing  degrees  of  (Ptlonia  of  the  coiitiecliv*  tiMuy,  and  of  cfFiisit'ii  into  lh» 
serous  sHca  of  Iho  thamx  ami  alxinmuii.  Tliu  itifuctivo  Hf;).'iit,  as  yet  tuh 
known,  is  not  oUviuusly  cominuiiionhlo  from  pcreon  to  person  rlinpclJy, 
Ijut  it  can  TiL'vertlK'It'as  lie  carried  froin  oiio  pUco  to  another  ;  it  clings  to 
particular  lucalitit'e,  building's,  ami  t^hips ;  it  rcquiros  for  its  {Kitholojpod 
niaiiifostiitiou  moisture  and  n  hi;:h  aimnspheric  t.emp«ratiirf,  njid  it  is 
imrlicidarly  o])i>i-at.ivu  iitidrr  conditions  of  impcrfucl  ventilation,  ov«r 
crowdirif^  ami  dirfL-ctivu  dicuiry. 

History. ^Tlicr*  can  l*  nn  f|UfMtion  of  tho  pxtrcmo  antitjiiity  o( 
buHburi.  >Stra.I>u  and  Diun  Oiwiiis  contain  poswigcs  rL'fvrring  to  it,  or  to 
a  very  similar  di^casii  which  broko  out  iti  tint  Koman  arniy  in^-ading 
Arabift  in  34  b.('.  Chineao  imttfra  »o  early  lu  the  second  coiiiury  of  oar 
ur»  luitko  distinct  allusion  to  it.  Awording  tu  Mavgt/wan,  it  is  muntioocd 
in  the  ^'eidiltuj,  tho  oldest  ujwiical  itfatiso  t-xtant,  hikI  attributed  lo 
Hwang-ti  (ei.['.  2607).  Ic  t*  aUu  nii<ntioiK>[l  in  Jaj^iLnnsu  b>H)kii  of  tb« 
jiiiith  ctintury  a.d.  ;  but  SfhculH',  who  hus  ilevolwl  much  altonlitm  Ut  tli*- 
literary  as  well  as  to  tho  aciontific  iisppcts  of  LorilKiri,  thinks  that  the 
allusions  were  Iwjrrowvd  fi^om  ('hiriesB  works;  and  lie  cohclndiw,  from  the 
ovidencc  of  coiUfini|furary  writings,  that  tliu  dit^i-jwo  uppciinid  in  Japan 
for  tho  Brst  time  about  the  middle  of  lii^t  eentury.  Allhuugb  in  thr 
earlier  mcxlurn  Kurupwui  works  — from  Buntiu)]  onwards^  ri-lating  to 
Kastern  dijsmses,  tji;riberi  was  distint-Uy  n-oiigiiisisl,  ami,  so  far  us  the 
■knowledge  of  the  times  permitted,  aceuratcly  deseribKl ;  lait»>rly  the  Bulii«ct 
wuwmed  for  a  time  somehow  to  have  drwppud  out  of  the  medical  litvralurv, 
particularly  the  Pln^jliwli  meilinil  Uli'mluri',  of  tnipical  disease.  Indrrd, 
there  was  n  tendency  among  Huthors  to  deny  it*  existence  us  a  apceifie 
disease,  and  to  rulegak;  it  to  snniti  tiich  i»l(.'g<)ry  us  aris'mia,  scorlHitus, 
malarin,  or  rheumatism.  But  the  reenideaccnce  of  tho  dismso  in  Brazil 
alxiut  \SG'.i,  the  opi^ning  up  of  Japan  to  foreign  intercourBtt  and  the 
discovery  that  the  "  kakka  "  of  that  country  was  none  other  than  the  twri- 
bori  of  the  Itifiiea,  the  epiflemics  in  the  Singapore  jail  and  in  the  planta- 
tions of  the  Malay  renimiuU  ami  ArchipiOago,  and  the  nivagi-s  of  the 
disoaeu  uniong  the  l>ulx.-h  troo|M  in  Atchcon,  have  in  recent  years  turn- 
curred  U*  foi-co  it  again  into  nolice. 

Perhaps  recent  ailvances  in  ncnro-pjithologj-,  the  digcoven,'  that  what 
were  fonnerly  mganhsil  us  ill-defitied  and  iniclassifiod  gi-im|is  of  palsies 
arc  attributable  to  inflainmiitioii  or  degenenitioti  of  the  peripheral  iiorrc*, 
and  tliat  theso  pathological  conditiuns  in  their  turn  are  attributable  Ui 
certain  poisons,  have  done  more  than  anything  else  to  forward  the  study 
and  knowledge  of  bL'riWTi  ;  for  it  has  luxm  clearly  proved  by  Scheul»e 
anil  KiU  in  <la|jan,  and,  later,  by  Pekelhuring  and  ^ViJlkle^  in  the  Nether- 
lands Indies,  that  berihori  is,  in  faet,  a  specific  form  of  peripheral  ncuritw  ; 
and  this  opinion  i<  now  gunerally  iwceptod.  Until  this  generalisation 
was  niiidi!,  the  symptoniii  and  their  singular  grouping  liud  received  no 
satisfartorv  cvnlanation.  , 
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At  tbe  present  timo  iiiv»wti;pvt<jr8  aro  attempting:  to  advanre  yv\.  ww 
8t(i|]  further.  Thoy  aro  hiiBily  (.'nUejivourin);  Lir  tint!  ihu  )Kint)L^n  jHiisuii 
itficlf,  Mbicti  mny  ho  either  a  micro-orgatiiKm,  or  a  chctulcal  sulvtnnco  the 
product  of  Mich  a  lnKly. 

Geographical  Distribution. —  Allhou^-h  viiscs  of  Iwrilim  liavo  bcca 
iviporU^I  11,5  fur  north  as  tho  island  of  SajihtiHon,  und  nlthou>:h  I  havo 
kiiuwn  the  r|i«.vi.se  to  origiriato  in  the  i>ort  of  Londim  iii  lh«  cruws  of 
!ihi]»ii  whii'h  had  hwii  in  harlKiur  for  scM-ml  mont))>i,  its  jfcoj^ruphiuU 
limits  tnay  Im  practically  statc-d  as  hcing  alMiut  45^  N.  (the  Ltljuid  of 
YeaaoX  ami  niKml  35'  S.  (tb«  city  and  ncighlwurhood  of  Slonlo  Video). 
Commoiwiiig  at  Lhu  onsUtrn  coast  of  Asia,  UTlitLTi  occurs  in  Japan  aa  far 
north  08  Hakudadi,  being  very  commou  in  tb«  largo  towns  of  the  cmpiro, 
stich  as  Tnkio,  Yokohama  and  Kii>tii,  optMriiilly  in  linuit^-it  )iitunt«d  in 
thB  low  (Limp  dislricts.  In  Corca  it  iji  said  to  be  prevalent,  parti- 
cularly on  thfi  south -cast  coast.  I  hare  met  with  no  ncccunt  of  ita 
occurn;iii.-«  in  China  to  lh«  north  of  tbv  Vangtau  lUvcr;  but  at  tihanghai, 
and  at  all  iho  tn-aty  jiorla  aouih  of  that  city,  in  Formtiea,  and  in  Ilong- 
Kong  it  \i  oft*>n  met  with.  It  hiw  aUo  been  rcportod  oa  endemic  at 
Fat«hari,  a  city  a  cutisidorablo  diatam-c  up  tho  Canton  Iiiv«r;  how  mn<-h 
farther  the.  (lisraao  tixtcrids  into  tlie  interior  of  the  Chine*«  Kmpirc  is  not 
known.  It  was  opidemie  in  Manila  in  1683-1883,  and  appoare  to  prevail 
there  at  the  prwwnt  time.  It  ha*  also  been  reixjrted  fmm  Tcmkin  and 
firom  Cochin-I'hina.  In  Sin^'ajKire,  Malawa,  Peruttig,  and  in  the  sur- 
rounding country,  and  in  many  other  places  in  the  Malay  Peninnula,  it 
occurs  uiih  j^ivat  fri^iuency.  It  is  even  uiiiro  cnnmioti  in  Java,  Biniitw, 
Kumatni,  and  in  many  of  the  JHlfinila  of  tha  Ivutl^-rn  Arthija-Ugo,  the 
warm,  damp  ii.nn<iaplKre  of  which  ncems  pjirliculiirly  suited  for  its 
duvulupnit-'ut.  TfauH  in  Atcheen  it  has  prnvcti  a  scourge  to  the  liutcb 
tnxi})6,  luitive  and  Kufojxran,  and  to  their  (-ainp-fullowem.  It  is  perhaps 
the  moat  serious  dillicuhy  planters  anfl  minere  in  the  Malay  counlr)-  have 
to  contj3nd  Hith.  Kvery  year  thnuKands  of  their  coolicK  sufcumb  to  this 
diHeaxe;  in  some  li)ea]itir.a  the  morLality  frotn  thin  cause  tu  ii[)]Kdling — -over 
50  per  coiiL  Beriberi  hflji  bren  seen  in  Au»lmliti,  mtually  (W  a  shipdlseaM 
or  in  inipnrt(<d  ejuteK  :  r«!ent!y  Wetberall  rcpiirt«  uri  e|)iiieniic  among  sixty 
aboriginala  who  had  been  imprisoned  at  Kimborley,  Wtysti-rn  Austialia  ( M ). 
and  Corlette  and  Molloy  des«rilw  outbreaks  among  th«  Chinese  in  Sydney 
attd  McllNiurne.  Thu  disease  at  one  timu  momii  to  have  been  common 
enough  in  India;  if  it  ia  rarer  in  rccfint  years,  this  is  pog»ibly  due  \k\ 
bett«r  Uirnicks  ami  improved  hygiene  in  jaiU,  Beh<M)l»,  and  largo  public 
institutions  genei-ally ;  not  to  the  absoiicu  of  thu  dii'easo  among  tho 
native  popnlaiinn.  licemlly  wn  have  arcount«  of  onthrcaks  in  IJurina 
as  high  u[)  the  Irawaddy  ;wi  Mandalay.  According  to  Oiles  the  disease 
popularly  known  in  Assam  as  "MHTibcri"  is  really  ankylostomiasis. 
Although  Kyuflcy  entertain*  a  similar  view  as  to  the  naiure  of  the 
bwiberi  of  Ceylon,  there  can  lie  Ijtllr  doubt  that  genuine  berilwri  is  to 
bo  niet  with  in  that  island  imw  a«  fomn-Tiy.  Tho  disease  known  as 
epdeaac  dropttf,  which  visited  Calcutta  and  neighbourhood,  and  Mauritius 
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»lw,  in  1377-18^0,  »tiil  vrliicb  ha«  been  deacrlbed  Tiy  some  aa  benben, 
iikboitgh  in  certain  respects  rosenibliiig  ihis  disease,  nppt-Ant  lo  tno  to  haw 
shou-ti  niitny  differoncei*, — cbt«''f  airioiig  which  ufri-e  the  li»w  nioftality.  the 
iiiviiiiablo  jii-owncc  of  oxtwisivo  dropsy,  the  sliurt  duration  of  the  attack 
(thriH)  to  six  weeks),  the  absence  of  pronouiicod  oniesthL'sui  aitd  ptualjrsU, 
and  the  frequency  f>f  aii  onijition.  [/'*«i*^Hrt-  on  "  Kp.  l>i"(iiHy/  p.  ♦75.] 
True  Iwribcri  duos  occur,  however,  in  Mauriliua  and  in  the  iicighboar- 
iiig  ittliuiit  of  licmrhon,  where  the  ('hn)nic  ntfopliic  fonns  foptnerly  had 
the  ri;tmo  of  "Uariiiers.*"  !t  aliM)  occnr«  in  Macla^'a-'M-ar,  Z;inziliar,  and 
(irobiLbly  e):*ewhcru  on  the  eiist  const  of  AfriciL  It  lina  oficn  licen  laet 
M-ith  r.n  vho  woi^t  oa-wt  of  that  continent ;  liitcly  it  caiise'l  a  terrible 
nmitality  mnoiig  the  coloured  lal«>urei-s  on  the  t'onj?*  railway.  In 
Aniui'iea  berll>eui  Ims  been  reported  from  Ciilui,  Giuulalunpe,  Panonia, 
Venczncin,  and  Cayenne,  Of  lato  years  it  has  boen  extensively  prevalent 
in  Itra/.il  nnd  in  Unigiiay,  and  h:is  licen  encountered  a»  far  aoutli  at 
Monte  Video.  It  is  said  to  occur  in  the  Sandwich  Ishinda,  hut  we  hkro 
little  iiifurrri.ition  on  ihi»  point  either  us  rc^irds  tbc)«e  i.-*Und-t  or  the 
iahindis  of  the  South  rdcitic.  KcrilKiri.  if  it  cKrcur  at  nil,  is  ceitiiinly  rare 
in  Europo.  It  '\f-  jiiist  possible,  however,  that  some  of  the  olti<ciire  cues 
of  peripheral  jieuntiit  tbiit  crop  up  from  time  to  time  are  of  this  nature  \ 
wbon  peripheral  neuritis  occurs  in  epidemic  form,  as  in  the  outbreak  at  tba' 
liichmond  Asylum,  Dublin,  in  1894,  most  probably  it  is  bcribcric  in  natnr«.> 

As  a  ptnei'il  nde  in  the  countries  mentioned  beril>eri  is  fouod'i 
pnnci[Mil!y  in  tlio  K>n'-lying  districts  along  the  coast  &nd  on  the  bank*  of 
rivers;  at  the  same  time,  provided  they  supply  the  necesaar^'  condition* 
i>f  heat  Mini  rnui>tture,  mountainoui4  districts  .irid  t»ble-taiida  are  mit 
exempt.  Thus,  according  to  Ifiilz,  boriberi  occurs  at  Shinano  in  Jb|nu)  at 
an  elevation  of  SOO  metrcw  above  the  Rca-lcvcl.  In  the  endemic  areas  it 
everywhere  shows  a  marked  prefcifncc  for  the  low-lying  qiwrtcrs  (rf 
cities ;  for  barracks,  forts,  hospitals,  schools,  jails,  mines,  coolie  lines  on 
plantations,  and  for  all  limited  spaces  wherein  large  mimbers  arc  crowded 
mgeiher. 

In  endeavouring  to  fix  the  geographical  distribution  of  boriberi 
must  Ite  WriH'  in  mind  that  our  knowledge  of  the  diseases  of  the  native! 
of  miiny  of  the  countrii's  wiihin  the  limite  indiwilcd  is  \'ory  defective 
thiit,  lis  a  matter  of  fact,  it  is  only  at  a  few  trading  contrcTt,  for  the  moat 
put  o]j  the  cuasL-lineit,  tlmt  we  havo  uri  oi'porttuiity  of  Iwiniing  anything' 
ttlMHit  Buch  nwillor« ;  and  that  even  at  these  points,  owing  to  ahaonoe  of 
suitable  hospitals,  ignorance  of  native  langiutgus,  and  disinclination  on  tlie 
[lart  of  the  peuplu  to  consult  Knropean  ]>hyKiciuus,  iuve«tignlion  has  been 
very  imperfectly  conducted.  Impoitant  diseases,  even  great  epidemics, 
may  cxiat  utnong  the  natives  of  the  interior,  and  even  of  the  const,  and 
yet  thu  Kuropetuis  settled  among  them  may  remain  in  comptoto  iguorauoa 
of  the  fact. 

A  rcinarloihle  feature  aljout  berilieri  is  its  tendency  to  occur  in  sbipa. 
In  the  early  ihiys  of  European  trade  with  the  I'^t,  when  shii»  wore 
small  and  crews  were  largo,  when  voyages  were  protract«<l,  and  when  the 
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(nrecastic  was  crowdwi  »-ith  tll-friil,  pnorly-elothi'd  nativo  sailora  often 
uxncnpKnifvl  hjr  their  families,  hrrilwri  frcciiicnily  liroko  out  atnoii^'  them; 
ftlthoiifch,  as  wai  often  nDteil,  it  rarnly  nprcnri  nft  to  tho  oflicom  or 
fjin.i|.caii  (juartermasters.  Even  nnwaday*  beriberi  16  far  frum  bcitig 
miciimiiKm  among  iho  native  cn'w«uf  slcBmom  ti-nding  u>  ihc  I-JwL  The 
Scatncn's  IIiifipitAl  At  Greenwich  is  snidnm  without  oxitiiipiti't  of  tho 
■JisoiiM)  landed  from  thwe  steameni.  Not  many  yi.'4ii-saf:o  iK-ritieri  wm  bo 
rummon  in  the  Jnpane»e  navy  tlint  otic-foitrth  pitrt  of  the  8cr\'ico  was 
atinaally  kttackod.  SimilaHy  a  lar^jo  percentitj^e  of  tli?  n»tiveit  ftiul 
k  few  uf  the  Kui-o[H.'uns  in  tho  Dntch  men-of-Trar  in  tho  ]-Iiist  flidics  mfSer 
from  iho  diHCAMi — mnre  formerly  than  nl  thu  iJrtrwnt  Hay.  Another 
f-iiriiMU  (act  in  ita  connnction  uith  shipn  is  that,  like  yelhiu-  f<>ver,  it 
M>cras  to  cling  to  particular  Bhipe,  ami  to  rcap|H»r  in  their  ltpms  year 
ahcr  year.  1  nncc  oliaci'vcil  this  in  the  nu^e  of  a  t'hinpsfl  giinhoitt  in 
which,  ihoii^  scrupulously  clean  and  well  found,  cusemof  boriheri  cropped 
ap  annually  over  a  nunilwr  nf  yc;ira,  appearing  r^ularty  among  the  crew 
■toon  after  the  setting  in  of  the  hot  wenlhnr. 

Symptoms. — Before  an  attack  of  beriberi  fully  declaroB  itself  there  is 
nmully,  though  not  always,  a  prpnionitory  stivge  of  longer  or  shorter 
duration.  For  Roveral  Hays,  or  perhaps  weolts  the  patient  feels  languid, 
ts  easily  fatigued  and  put  out  of  breath,  in  depifssed  in  spirits,  and  Ima 
feelinj^  of  numhiiefla.  atiffneas,  or  even  cranip»  in  the  legs,  which  may  l>n 
totltiry  and  feeble ;  headache  is  not  uiieonnnon  ;  there  may  Iki  »Minie  form 
of  catarrhal  ti-ouble,  such  as  diarrhira;  or  there  may  htt  ocntsionul 
tntnsient  tiashe.s  of  fever,  or  what  seems  to  be  an  attack  of  mafanal  fever. 
Siiitie  dayti  the  patient  may  fwl  conijjara lively  neil  :tnd  lit  f<jr  work,  on 
ntbc-T  days  he  is  binguid  and  lio-s  up.  IJc  may  notice  that  his  ankles 
are  alightly  (edemalouH,  and  ix'iliaps  that  bin  fato  has  a  pufly  look. 

With  or  without  such  a  pi'CMLonitor^'  stage,  syuiptonie  of  pronounced 
peripheral  neuritis  are  slowly  or  rapiflly  evolved.  During  several  day« 
the  Avniptoins  .-ire  gnulnally  intensified  ;  or,  tt  nia\'  be,  the  pulicnt,  who 
tuui  gone  to  beil  the  previoijs  evening  in  apparently  fair  heullti,  finds  on 
waking  next  moming  that  he  is  hardly  ablo  to  walk  or  even  to  Rtand ; 
his  «hiiM  aiMl  finger-tips  are  numb,  his  calf  niUKclex  aie  temifr,  and  he  is 
Donsoious  of  a  variety  of  parn-stliesia.'— -such  as  bnrning  and  lingliiig^in 
foot,  logs,  ami  arms ;  his  ankles  and  sblns  are  swollen,  and  hifi  hands  and 
face  puffy.  By  slow  degrei"*,  or  rapiiUy,  ihew?  cyinptoinx  an.'  iiggnivatetl, 
the  ujdonia  becomes  general,  the  pireitia  of  the  legs  becomes  alniosl  com- 
plete, the  arms  becnmc  weak,  and  tho  handgrasp  enfeeliled.  Palpitauona 
and  breathle«snc»«,  uith  uulixlei-nal  and  ejiiguxtric  distress,  r-ecur  in 
paroxysms  at  longer  or  shorter  inten-alu,  and  tho  urine  becomes  reduced 
to  a  few  ounces.  This  condition  may  be  further  aggravati'd  by  crampa 
in  ih«  calf  miujclen,  which  now  feci  atilT,  full,  and  e.\<]ui8ilely  tender 
when  prewed  or  squeexcd.     Tho  knee-jerks  cannot  bo  elicited. 

In  this  stale  of  unlema,  uf  [HirUal  jwndynis,  of  musculiir  tiypcriPflthcaia, 
of  cutsnoDUS  uuesthoeiu  and  |»inL>t^L]ieKia,  of  l^rcnthleseness.  of  pjilpitation, 
of  aubstemal  and  epigailric  distress  and   oppression,  tho   patient  may 
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ramaiti  for  scvcra]  days,  scvunil  vreeks,  ur  oven  for  a  niuiiLb  or  two.  His 
aiip(!iit«  is  iiftt  miu*snally  impjiiriwl ;  ho  fiml«,  bnwcvcr,  ihat  iiidulgcnce  in 
a  full  iiiL'al  {ncrv.'L««!d  iho  cpigiistric  liisojiae,  &iu\  no,  an  a  nilo,  he  tMM 
aomowhaL  ^{ut'in^ly.  DiguHtJori  is  fiiirly  noil  iH-'cfoniiL-d  iliiJ  tht>  boweb 
ATW  rngiiUr— if  (tiiythiti^  inclined  to  coiistiiKitiuri.  Hid  intt'lloct  is  iti  no 
w«v  disliirlwil,  iukI,  iw  h  nilc,  lie  li:i»  iin  fi'VL-r.  He  cuiivorsc!*  fn'i'Iy,  aiwi. 
unluss  wliuii  li-uubloii  will)  cmiups,  iiiyHlgic  |huiii>,  paljiiUttiijiiii,  or  dyspnu-a, 
his  Btubo  lit  Ity  uo  nl(.^an8  ati  unconifuruibli!  one 

Aftvr  a  variHble  tinus  tiuring  wbieh  he  has  u|w  and  downs,  he 
be^iis  U)  [>iuK  uriiiii  niaru  frt-ely ;  eninciiU-iitly  wilh  thte,  Lliu  (ttteaia 
bogiiia  to  Aubaiilo.  Aiid  now.  M*h<n  ihc  ciidema  has  alnioal  di*ai»[)ear«l, 
it  is  discivvred  that  the  :nu«clL>s  uf  the  lugs  and  arms  buvu  uudor- 
gono  a  lii^h  (iogreo  of  atrophy.  Very  often  th»  atrophy  progroneB  to 
lueh  an  L*xtciiC  that  tho  whilom  ron»ciilar  <:ooli«  is  rcduciid  almo«t  to  « 
flkelutuu.  Ha  Huk  in  bis  bed  quitu  unablu  to  iiiuve,  cr  hu  may  just  be 
ablu  to  cr»i<p  hIowIv  uIhjul  wah  Uio  aid  of  a  stirk,  or  by  clinjfinf^  tii  the 
furniture  and  avails  for  &u]>port.  He  tias  no  knee-jfrk,  he  cannot  RtaiKl 
with  hia  eyvs  8]]iit,  hin  niiincleHarc  »till  very  (wnsilivo  to  prt^Bfluro.  the  Rlin 
over  the  shins  and  tho  finger-tips  is  still  numb,  tic  liuttorw  his  i::lfith«  with 
difliculty.and  he  walksiif  walk  he  can,  like  one  struck  with  locymotor  atuxy. 

'I'hon  I'omm  a  hmj;  pt^riod  of  wnoks  or  inonthft  during  which  tfan 
musi-lm  Rro  skiwly  rc^itorod,  the  hand-^rasp  ^nuhmlly  return*,  the 
power  of  locomulioM  slowly  improves ;  last  of  nil  the  knee-jerk  i-capp«u«, 
hut  thi-i  miiy  nut  Iw  for  very  many  mont.h«,  |ierhapH  for  a  year  or  more. 

Such  in  a  1>ri«;f  di'Kcri ption  of  an  onlinnry  and  unrnmplioiteil  .tttack 
of  beriberi  of  avurago  severity.  There  is  a  moderate  amount  of  axlema, 
a  mofloratfl  amount  of  antp^thcnia,  of  hypera>8th^sia  of  miutcled,  of  parwu. 
There  am  oct^asiorud  .^tt;u^ks  of  palpitation  and  of  vpi^fantric  opprewon. 
After  a  time,  a^  the  (Pilemn  subsides,  evidence  of  extensive  miiscidar 
atrophy  is  disttloeed,  and  during  a  prolonged  convalescence  the  wasted 
muscles  are  slowly  restored. 

But  such  a  dencriplion  by  no  moans  applies  to  all  casps.  Ourin;;  an 
epidemic,  and  coiistaiitly  in  th«  endemic  regions,  every  imaginable  variety 
and  moditieaciun  of  the  e^eutial  gym]>toms,  both  as  rcgaiils  intensity  and 
oombiniition,  are  encountered.  Thus  the  ccdema  may  in  one  case  be  so 
inxigiiilicant  :ui  to  be  kirely  detectivbio,  and  that  only  over  the  crestt  of 
tho  tibiae  or  alK)ut  the  nnklcK.  In  another  cixsc  it  may  bo  exceasiy'e, 
involving  trunk  and  limb.^  and  fiice,  »o  that  the  patii>nt  looks  as  if  he 
■uffered  from  acute  tiephnlin.  Often  iti  «uch  a  ca»e  the  muscidar  paresis 
is  really  but  slight,  tho  principal  hiridrancn  to  movement  being  the 
dropsy.  Agnin,  the  brunt  of  the  disease  may  fall  on  the  muscles,  which 
rapidly  waaiu ;  the  patient  in  a  few  weeks,  with  Brarcoly  atiy  accompanying 
mdema  or  but  a  mere  trace  over  the  tibia,  being  rapidly  reduced  to  a 
skoletiiri,  p»ralyK04l  iti  legs  anij  arms,  |)erha}i»  unable  to  movo  hands  and 
feet,  ur  even  lingers  or  tooa.  In  a  third  case  the  moat  urgent  and 
striking  symptoms  may  be  rcferftblo  to  implicuiion  of  the  pneumogastrie 
and  phrenic  nerves ;  when  citrdiac  oppi-«ssion,  palpitation,  dyspuan  and 
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dhKernal  p:iiri  are  tho  pmminnnt.  f<*ature»,  In  yelnriothcr  though  much 
MW  variety  the  pi-omineJit  eyrapU-ms  may  be  such  as  arii  piiKlnocd 
)p]r  ]«ricsnlial  or  pleural  efTii.'Uotis.  Agniii,  miiny  cahca  nrc  oncount^retl 
ia  vbirJi  for  a  few  ww^ks  there  may  Ko  snnie  nmsculiir  wvaknesa  about 
the  legs,  some  nutnljiiess  niid  etjght  a<denia  over  ihc  »hiiiK,  pi'rhups  Hiight 
BBmbnesB  of  t-he  finEcr-tips ;  hut  ihe  symptoms  are  po  iriHiiij;  that  they 
ill  not  int.Tfere  »-ith  thfl  patienr.  moving  iil«^nt  uml  doin^'  \\\*.  work  as 
osiul,  and  the  thrifatcniiig  signs  gradunlly  subside  without  culiiitnuting 
m  an  attack  of  well-mnrked  nouritis.  On  the  other  hand,  en^es  ure  met 
«iih  now  and  again  in  whk-h  the  symptom!*  deri>lop  so  rapiilly  thut  aimosl 
Ufore  there  is  lime  fur  a  diagnosis  the  ]Httiet)t  \%  m  tiirr-nm  fniin  (-arrltae 
cr  dMphragmattc  and  intercostal  pnmlysis  and  ma}*  die  within  twenty- 
four  boors  from  the  (•eginriinp  of  the  attack. 

In  viev  of  thie  great  variety  of  fnrni  various  clossiRcatjons  have  heon 
t!i«ni{i(rd.  When  rtslcma  is  the  mo.«t  pruinineut  loyniptoiii  th«  cwte  is 
ilcKigiuted  wrj  or  drojikui  heriberi,  sometimes  hrribtria  kndrope.  When 
puslyais  and  muacnlar  atrophy  are  the  prominent  features,  the  cnse  is 
called  drtf,  partd^id  or  atraphir.  Unbrri,  ttometimes  lifTil>ri-ui  atrophia. 
rt'hcro  the  ca*c  is  marked  by  a  iHodevule  nmouiit  of  a-dema,  and  K 
moderate  amount  of  paralysis,  it  is  sometimes  called  nxufd  heribfri. 
Wher«  the  cardiac  and  respirntwry  symptoms  are  very  urgent,  develop 
n|ndly,  ami  (juiekly  tenniiiatti  in  ileiith,  the  form  is  called  j/eimrioua. 
The  adjective*  larrtil  and  rvdimtutnrif  are  sontetimes  applied  to  the  casea, 
abcivD  referred  to,  in  wliicb  the  symptoms  Hte  of  u  trifling  and  luiinipurtant 
eharactur.  The  tt-nnM  aaiU,  rhrunie,  reiiipsintf,  rceirning  are  used  uecnaion- 
ally  la  indicuto  rapidity,  or  slowncjis,  or  recurrence  of  tho  disease. 

It  must  bo  home  in  mind,  hinv«vi.'r,  when  using  any  of  these  tcnns 
that  they  indicate  only  phnaeB  of  the  sfimo  disftMe,  unti  not  diflercnt 
flisowK« ;  and  also  that  the  variouH  phasvs  ure  nut  shaqily  imirked  off  one 
(rum  another,  Imt  that  they  graduate  iiiNunsihly  into  eaeh  other  ;  and, 
moreover,  that  ont^  foiTti  may  mpidly  assume  the  charaeteri sties  of 
another  form — thy  hy'njpic  Wcorne  the  alrophic,  the  atrrjjtliiL'  liecome 
the  hydropic,  the  chmniv  acquire  acute  fuuturvs,  and  all  or  any  uf  tbcm 
rapidly  a«umo  a  pernicious  eharactcr. 

In  pr<x.'e4?ding  with  a  somewhat  more  detailed  account  of  the  symptoms 
of  beriberi,  we  note,  first,  that  there  is  no  Bvidenco  of  an  utKjueBtionablo 
cbanKter  that  any  of  the  higher  ner^-e  centres  are  ever  attJiokiHt  directly. 
The  mental  facidlicH  wm  noi  marltedty  afTcclc*]  until  pi-rhapR  the  {Kitient 
is  dying;  neither,  unleaa  vcrj-  excepliontilly,  is  there  any  implieatinn  of 
the  ccntrcji  or  ncrvee  of  night,  hi<ating,  Hmell,  c>r  lastn;  nor,  with  tho 
excepticrti  of  wasting  of  the  milwutanoonn  fat  in  certain  cases,  and  some 
i^re  forms  of  erythcmatoiw  eruptions  in  others,  is  there  any  evitlenco  of 
such  trophic  lesiotui  of  the  inh'gunirntit  as  we  are  accustomed  to  a^^octatc 
with  Bptnal  diaeafle.  Bed-sores,  for  example,  arc  not  met  with  in  uncom 
plicated  beriberi.  Scheulie  records  a  cas^i  of  what  may  have  beeu  trophic 
joint  lesion ;  but  such  cases  are  extremely  rai^. 
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Thn  losions  of  beriberi  arc,  all  of  them,  such  as  wo  ar6  accuatnmcd  tn 
asaocialo  vtilli  disoaae  of  the  pi^ripheral  norviitis  syBtcm.  l-UM'titiiilly 
Lliey  ur(]  uf  tliu  fuimi  cLibs,  luid  luutiy  of  Llii'm  i<li;i]itcal  with  iUimm.* 
foiinil  in  aknhu1k%  diphtheritic,  and  the  other  forms  uf  nt-^uritiii.  .luat 
M  thuru  is  a  tuiKlun'Cy  for  each  of  Umso  specific  fonus  of  [M^riplKTal 
nnitintiii  t()  dinftliiv  a  more  or  Ictts  chumcUiniiUu  ^^ruupiiij;  of  tyuiptonii! 
p«v:uliar  to  itA-lf,  nnil  jiist  as  thti  poiann  of  caoh  of  thcso  diRftaatts  shows  » 
preiiiloction  for  pirlifulur  wts  of  norvos,  so  beribcnc  iiuuritis,  whilst  it 
pnMiunlii  luiiiiy  fisaiuixut  in  comuioii  with  the  oLht.T  forma  of  |>ci'iphoral 
nountis,  prwienta  spccuJ  fcatiir<!«  moro  or  loss  distinctivo  and  peculiar  to 
iUfelf. 

Fmej. — It  iii  l>y  no  muaiia  csUtbtiehcd  that  fovor  is  in  imy  way  an 
ciseiitial  fcsture  in  iho  historj*  of  beriberi,  iJtbotigh  at  one  time  or  another 
in  the  coiirwi  of  rriJiTiy  uf  ibo  ca^^t^a  it  may  occur,  Somctimon  liwibfri 
flUjKirveni'x  on  wliut  may  or  may  not  hiivc  bitun  a  malarial  atiiick,  or 
devojops  in  th«  course  of  such  an  attack ;  at  other  limes  fever,  which 
may  or  muy  not  hatv  thi;  churavteiii  uf  a  malurial  attack,  may  com** 
on  Boon  after  or  lonj;  aftor  wetl-nmrkud  beriberi  i«  eatabliahed.  I  hjivc 
observed  in  eas.?»  of  berilieri,  in  which  lhe«  intercurrent  attacks  of 
fuvur  wore  a  fwitum,  that  tho  Bymptwnu*  of  iteiiritij  wonj  aggravatwl  after 
the  febrile  ulla^ka,  iia  if  ihc^c  altju;ka  dopemled  on  and  wern  symptomatic 
of  the  oxi»cei*Ii.ition3  of  the  nmiritla,  In  chronic  cases  thoro  ia  no  fever, 
or  o:ily  as  a  coiiicidunvo ;  in  miiny  such  uwe-8  temperature  i*  prulMibly 
subnormal,  a«  it  certainly  is  in  all  cases  in  which  cyanosis  is  present  and 
death  a[)procicheft. 

iEh'WA. — The  extreme  liability  to  oedoma  is  ono  of  the  peculiariiiea 
of  bcriherie  miiiriliH  :  a  coitifwirativcly  rani  thing  in  other  fonns  of  jte-ri- 
pheml  neuritis,  in  every  well-marked  atUi-ek  of  In^riberi  it  is  an  invariable 
feature,  either  throughout  or  at  one  time  or  anothi-T.  It  invariably  com- 
mencea  in  the  liiwur  extrfrnilieii,  usually  over  the  ercat  of  the  tibia — over 
its  inner  surface,  and  alMtut  the  ankles.  It  may  be  trifling  in  amount 
and  cundnei.1  to  thcso  regions  ;  on  thu  other  himd,  it  very  often  extends  to 
tho  dumunt^i  of  iho  feet,  Mnd,  sprtimlinj;  njiwanis,  gnwhially  or  quickly 
involves  thighs,  trunk,  face,  and  upper  extremities,  somtitimes  oUaining 
on  extninie  di-^^ruc.  AliKh>mle  cjodema,  In-sideti  its  invariable  eitiiation 
on  the  shins,  is  usually  t>cRt  marlced  fll>out  the  flanks,  the  root  of  the 
nock,  and  over  the  sLornum.  The  dcgiee  of  swulling  may  varj-  from  day 
today.  To  the  touch  the  cnlema  Iccla  rather  lirmer  lliiui  the  inlcma 
aasociated  with  kidney  diseaao,  pitting  leas  readily.  It  differs  in 
anotbur  respct-'t  from  the  bitter  aiid  from  cardiac  u.-dema,  inasmuch  as  tt 
dooa  not  usually  itivolvu  the  genitals  to  a  great  extent.  A  [x-culiar 
localised  cod^'ma  is  sometiraes  met  with,  especially  about  the  hands  and 
arms.  In  this  a  limited  and  sluLrply-defmed  area  of  integument,  some 
four  or  five  inches  or  more  in  diameter,  is  pulTcd  out  to  a  great  extent. 
Those  localised  swellings  may  develop  in  the  course  of  a  few  hours,  and 
disappear  u  suddonly.  In  some  cases  tho  cedema  precedes  by  a  few  days 
the  poro&LS  and  anfflstheeio. 


Urii'-f. — Tho  octiirretice  of  a  high  degree  of  o-d»>ni.i  is  always  co- 
inciilt'nt  wilii  »  iliniiuutioii  in  th»  (jiunlity  vf  urinu  vc>iik'>il  and  with  a 
riao  in  its  specific  gravity.  But  lUthough  thoro  k  a  rise  in  the  spfcific 
gravity  uf  thw  urtiic,  ttiia  rise  is  not  propoi-tionutc  to  Iho  diminished 
Hnuiutit  (if  fluid  iixcitUhI  by  tliu  kidcioye.  Tho  totul  scilitls  uit  coiisidor- 
ahly  lj('l<nv  noi-mitl :  accoitliii^  to  Scheulw  tho  clilondija  are  pi-ofinrtion- 
alely  k'fw  thnn  ihn  urcA.  Ki!ip<.'olally  is  this  tho  ciuc  whi-ii  tht-ie  nra  ex- 
iciisivu  BrhHiB  fHusiima  ;  luid  oil  rcmirplion  takijj^  plac'i;  ihe  uriuiuy  Bolide 
reappear  in  proporticitmtcly  larger  qiuintiliea  According  to  lh«  eamc 
uuthurity  i\w  cxci-etion  of  pho«phaLoj(  i^  iiicroi8<?d;  mid,  according  to 
Bill/™  iiidicati  ih  almoi-miilly  abundant.  The  quantity  of  the  uriuo  may  be 
rwlufwl  to  a  few  oiuicfts;  in  mre  instances  tho  secretion  is  entirely 
supprciMed.  Although  it  occa.*ioiially  cont-aina  tdhiiniin,  this  i*  jui  ncci- 
ddlital  and  not  a  cnuimon  fcutiue.  With  an  active  diuj-esis  tho  a-donui 
may  entiri^ly  diiULppcar  in  a  day  or  two. 

.■IruraHifjciii, — Tho  ajjiexthe^ia  varies  in  extent  and  degree  l>etwe«n 
vary  wide  l)mit«.  In  the  great  majority  of  caees,  liko  the  a-dema,  it  le 
an  early  symptom,  and,  as  a  rule,  is  best  mnrlccfl  and  uppeurs  earlioM 
uvor  tho  front  and  inner  aspect  of  the  legi*.  In  mild,  und  st^nti-tinien  even 
in  BOvero  coses,  it  may  not  cxtemi  beyond  this.  Usually,  however,  it 
creeps  downwards  over  tho  dorsnims  and  perhaps  the  soles  of  the  feet,  and 
upwards  over  ihe  thighx  ;  pirticniarly  on  their  inner  and  anteiior  isUiiM-es. 
It  s|>ureB  the  gr')ina,  perineum  and  genitals.  Atnn  early  stage  it  appears 
on  tho  inner  surface  of  the  wrists,  the  Iwclts  of  tho  hnnd^,  the  fingers, 
Srigt'r-tipfi  and  })alins,  attacking  them  in  the  unlet  staUnl,  It  nuiy  vrwp 
up  the  inner  mirfacu  and  kick  of  the  ami  am)  involve  the  elliow.  In 
many  castas  the  skin  over  the  chest  and  alidonien  is  aWi  afl"eet«d,  Ob*ervers 
ill  Japan  agree  in  describing  a  ciixlu  uf  anivsthexia  uruuiid  lliv  luouth. 
This  haa  iint  Ikwh  luitcd  »o  disiinclly  cUewhere. 

The  flntt-sthesia  usually  amounts  merely  to  a  blunting  of  sensibility 
and  a  delay  in  [K-rcuption.  Tin;  patient  wheu  touched  feeU  a«  if  a  glove 
nr  piccu  of  cliith  were  )tiler|K)M;d ;  on  testing  with  an  a'stheittometer  the 
tactile  areas  arc  found  to  be  enlarged.  In  rare  easert  the  anit'sthesia  is 
complete.  The  pi'rt:e|>tion  of  cbeniital,  electrical,  thermic  and  jjainful 
stimulus  id  also  diminiaht'd  and  delayed  in  the  implicated  areas.  It  is 
further  to  l»e  notod  that  the  patche«  of  auiesthesift  are  not  in  coiifoniiily 
with  tlut  aiiatumieal  diiilriliution  of  |idnieuliu-  nerves  ;  that,  though  UKually 
aymmftricjd,  in  rare  c&sea  thn  aniesthesid  may  be  limited  U>  one  side  of 
the  Wly  ;  that  in  certain  cJiaes  the  finger-li|i8  are  the  pirU  first  or  must 
involved  ;  that  the  degrcHi  of  ana>st]n.'sia  varies  from  lime  to  time  in  the 
same  cjiso  ;  that  it  is  worst  in  atrophic  hcrilveri  ;  and  that  its  degree  and 
extent  ar«  not  always  proportioned  to  tli«  gravity  of  the  case. 

HyitrraUhfUi  of  tho  skin  has  been  noted  (Scheubc) ;  it  is  a  very 
unusual  condition. 

I'tirip^ihistas — such  aa  burning,  pricking,  formication,  gnawing,  darting 
pains,  culdti(-ss,  a  feeling  as  if  the  afl'uctcd  {larl  were  BwuHen—may  precede 
or  accompany  the  other  symptoms  and  prove  rciy  dliatreraing. 
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Paresis  to  a  greater  or  If^sn  extent  always  afTMtA  thn  tnuiicl««  of  Uw 
leg*,  and  vorj*  oftwii  thoBo  of  the  anna  atui  bauds  ;  less  frcquuntly  tbuM  of 
the  tnink  anr!  face  ;  veiy  rarrly  thiMc  nf  th**  cy<- ;  ami  Alilt  more  rarely  the 
Bterno-mastokl,  the  trapezitw,  ami  the  numck's  q\  mastication  and  rlf- 
glutiti<;n.  A»  a  nili-,  thu  mui^cli'^  mij)p!i(Nl  )iy  t1i«  ponmml  anil  »nU:nnr 
tihial  norvps  arc  thoio  first  affouU-d,  then — and  for  the  mtKt  part  in  th« 
oitler  ni'mtioneil — those  of  llio  calf,  tho  uxti-'nanra  of  tho  )cne<»,  the  glutei, 
thu  (Itixiirs  of  Um  \i\wtx,  thn  adiiii^ttirs  anil  flovurs  of  th(>  thi^lu  I'siually, 
i!oincidpntly  "with  the  appcaraneo  of  parfais  in  tho  thigh,  tho  nntsclis  of  the 
forearms  uiul  arntn  arc  attacked,  including  ttio  vxt'i'riJiorii  of  tho  wrist  ivi 
fingRm,  l\w  HU})iiiiiti)r  Ioii^ih,  the  lri('e[ts,  thi'  floxtnv,  and  the  (tmall  mtucln 
of  the  h-inda  and  finj;iTs.  Then  thf  aMumilud  muaclcs,  llic  (lect^^nth,  tlte 
ititcrcostab,  ttiu  laryngeal  miiK'li-'s,  and  the  diaphragm  may  all,  one  after 
anutlicr,  liLijoinH  alTtiet^Hl.  The  htwirt,  l(in,  aa  shown  hy  mihjiTctivo  symptotna, 
is  vpry  generally  nioro  or  le.***  inipliL-at*-^!.  Tho  miwcuUr  siniclijrc  of  thti 
i>rgiin,  when  camfully  i-xainiiiud,  \\ii»  invariiihly  JH^un  found  afTtxtiML 

Tho  power  of  I.icomotion  in  imiwirwi  confomuihly  with  tho  d^rae 
of  paresis.  In  berilmri  of  a  mild  tyiw  tlw  patii-nt  can  walk  with  or 
Dven  without  tlu*  aid  of  a  Htiuk  ;  t]]e  kgi;  niiiy  h'.ei  a  littln  weak  mnd 
tottory,  but  thn  hnnds  and  arms  arc  hardly  at  all  afl'ccted,  and  tbe  _ 
patient  can  therefon.'  Htoady  himself  with  a  stick  orotheru-isc.  In  amors'l 
Sflvcre  f>>rm  locomotion  is  dithRuU  and  ehiniKy.  (Icmrndly  in  nuch  a  cur 
the  litiiil-grasp  and  linger  jiowcr  are  dividcdly  imfwired.  In  eastv,  of  yet 
greater  severity,  not  only  ix  tocoinoLiun  imjfoesihle,  but  practicaUy  all 
movomont  is  in  alwyancf!,  cxeeiii  [H-rhnps  llmae  of  facial  iixpnwBion  and  ihc 
movamentA  of  the  ryes,  and  those  associaK'd  with  K])et;eli,  tnaatication, 
deglutition,  and  respiration ;  Jiiid  not  uidy  iis  tho  jMnilyais  of  the  limla 
nim|)let(',  hut  that  of  the  irutkk  Ih  o(|ualty  pnifound.  In  Biirh  a  caw 
coughing  may  hanlly  Iw  posm'hle  owing  to  iraralysis  of  the  larynx  and 
thfi  mnseleu  of  foiviil  expiratiim  ;  and  sfHH'ch  mny  Ite  mluc^  to  a 
whisper.  In  all  such  casra  the  feet  fall  into  tho  c^iilitio-varug  pfMidon 
in  line  with  tli«  legs,  and  tho  hands  dtfip  at  the  wrist*.  The  patient  i> 
(juite  uiudile  to  ft'ed  liimKtdf,  |HTha])B  cjuitu  unahte  to  make  lliu  slightest 
movement ;  he  simply  lies  on  his  Imck  atrophied  and  helph-ss. 

Many  writers  allude  to  a  brrif<ni  guit  as  if  it  wore  Bomething 
iwioidiar.  'I'lu-ni  is  nni:hing  so  ptM'uliar  in  it,  however,  lodiMin^ush  it 
fi-i>m  tho  gait  of  similar  form«  of  jieriphera]  neuritis.  In  walking,  hp- 
caiLse  of  tho  piindysis  of  tho  tlexnra  of  tho  foot,  ihtj  toes  tend  to  hmsh 
the  ground  un  the  attempt  to  ral.w  and  atlvanco  the  fot)t.  This  is  a 
very  usual  condition  in  the  milder  funna  of  tho  disease.  In  mora 
severe  oases,  in  wliich  the  ejrtensnni  of  the  foot  as  well  as  the  flexors  of 
the  log  and  thigh  are  aUo  engaged,  the  heel  ean  no  longer  he  raised 
Consequently,  if  walking  he  still  possihie,  it  will  Wc  found  to  hacn 
degenerated  into  a  sort  of  shuffle— more  of  a  swing  forwards  of  one  aide 
of  the  hody  with  the  corresponding  leg,  first  of  one  side  then  of  the  other, 
than  It  walk.  In  bad  cases  the  patients  hnvo  recourse  to  a  variety  of 
Contrivances  to  facilitate  Icwomotion.     As  already  mentioned,  some  help 


themselves  along  by  dining  to  the  fumiliiro ;  others — their  legs  well 
apart — tiuiii  with  Itoth  han<U  on  a  stout  stick  which  is  thrust  out  well  in 
inmt  uf  tlirm.  aiul  to  which,  while  leaning  their  weight  iiii  it,  thi'-y  iJmg 
rhcmflclvcfl  as  it  wcro  ;  aomo  pationtA,  still  rutaiiiing  oonsidonihht  power  in 
iht-'ir  anns,  Imt  comjiletuly  pHralj'sed  in  their  le^  and  <jiiit<"  unable  to 
Ktani],  by  [ihuriiig  their  hutuls  on  tlio  ground  behind  ihtiin  luul  Hitting  ludf 
up,  contrive  in  this  attitude  to  push  thi-mat'Ivca  along. 

Few  Iwriberic  jiatient^  can  stand  fur  any  Uingth  uf  time  with  eyv*  shut 
or  cvL-ri  with  fcot  cluatdy  appi-oximjilixl.  They  BWay  and  would  [all  Uko  an 
iitAxic  patient.  Dmihtlcss  imperfect  perception  of  the  gnmml,  jls  well  as 
intt^cular  wciJikiiesH,  bait  somolhiii^  to  flo  with  this  ;  aii<l,  very  probably, 
ihoro  may  often  bu  in  addition  un  elcuu-nt  of  ineubrdi nation. 

The  bands  and  arms  exhibit  aimilur  miucular  incnpacity,  though,  as  & 
ml«^  in  a  relatively  BlighlK>r  degro?.  Thua  the  weakening  of  thu  linger 
muflclM,  tqgather  with  the  blunting  of  sunfiiitton  in  the  tingcr-tip»t,  and 
pcrhaptt  fliigbt  inco(>rdi nation,  may  render  buttoning  and  tinlmttoning  of 
the  clothe*  a  difficult  or  even  an  impoBsible  l;i»k.  Writing  and  ^iuuliir 
dalicftto  nievcmonte  may  also  be  iiiiptinaiijle.  The  hnnil-grahp  iri  in  most 
cases  decidedly  weakened ;  in  &evero  caaea,  a«  already  mentioned,  wrist- 
drop i«  pronouniwL 

WTicn  the.  al>dominn]  and  perineal  miisclei*  are  eerioualy  iniplirated, 
on  an  attempt  to  cough,  the  unsupported  diiiphragm  is  forced  down  and 
the  fmnt  wall  of  the  belly  shot  furwiitilx,  the  perineum  living  maiiifeetly 
hutgeil  dowriwaifU  at  the  eame  time.  In  such  cimunKtHiiees  oua  can 
undenttand  that  defoeation  and  niioturition  may  bo  seriously  interfered 
with,     Thu  irphiiictei*ti  are  not  airected. 

During  recoTcry  a  i^tuutic-ltke  movement  of  the  miiscles-^ — j)arti<'u]arly 
of  the  legu — is  somctimea  remarked.  Oeeaaionally,  an  a  sequel  of  the 
muectilar  degonoratiun,  jiermanent  wvukeniiig  uf  the  foot  Dcxora  occurs; 
and,  |H-rh4[)H,  as  a  miiult  of  a  conlraetion  itf  the  gaatrociumiii,  urgi^nic  and 
pormanent  retraction  of  the  hwU  may  result. 

Iiyfa<n^/iefia  n/  the  ajf^ttti  muscie*  in  always  present,  somclimes  in 
a  very  high  <legrce,  ho  that  if  any  of  them  Ins  compreftaetl  betwtteri  the 
fingent,  or  pressed  against  underlying  bone,  the  patient  Hufit*i-w  conwderable 
pain,  Komtitiniea  so  s(!vere  as  to  cau^u  him  tn  cry  <nit ;  such  pi-essuro  is  in 
certain  cases  intolerable.  This  symptom  is  most  easily  elicited  in  the 
gastrocnemii,  in  the  thenar  muscles,  and  in  those  of  the  forearm,  and  is 
of  much  practical  use  in  diagnosis. 

Cramps  are  common,  especially  at  the  oul«ct.  They  ma)*  come  on 
spontnrieously  at  any  time,  but  are  most  frt^tjuent.  duntLg  the  night  or  on 
movement.  Tli«  museliia  in  nire  eru^i*  may  bu  ihmwn  into  a  state  of 
tetanic  contraction.  A  convulsive  form  of  beriberi  has  been  described. 
l_>j)isthotohO»  has  also  been  observed, 

Atrvjihi,  IS  a  rule,  rapidly  supervenes  in  the  paretic,  hyperwsthctic, 
usually  flaccid  muscles.  This  atrophy  is  generally  very  evident  on  the 
subsidence  of  tho  oedema  in  hydropic  berilwri,  and  almost  from  the  o«t«et 
in  tho  atn>phic  form.     The  wasting  is  often  extreme     Restoration  is  but 
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sJowly  effected,  many  months  eUpsing  liifore  the  proceaa  is  complcb. 
Occuionully  one  or  more  nniscles  arc  ptrrmurniH-ly  fttrophied. 

SweUing  of  the  mutrhx  hiis  eonietiracs  Ih'^cii  ohsened :  in  these  cwtl 
the  bellies  and  untline*  of  llie  miwcles  are  pmmineiil,  and  the  pstJeU, 
though  excessively  feeble,  way  Imvo  the  appeanince  of  an  nthlete.  Thii 
condition  appeal's,  in  iiio8t  instAnces,  to  depend  on  o-dema  in  the  con- 
nective tissue  af  the  muscles ;  in  a  few  cases,  posiildy,  on  vaaciiW 
congestion.  Ciixumecriltcd  sweiliiL;^  arc  not  infrequent  in  some  of  the 
muscles,  piiriicuhit  ly  in  the  inner  Lelly  of  the  gastrocuemii ;  their  exact 
nature  has  not  Iwcn  determined. 

Tht   rfudirnt    of  degeneriition,   can    be   demonstrated    throughout 
disease ;  as  Pekelluiring  and  Winkler  point  out,  changes  in  the  el 
raacttuns  can   he  demonstnitetl  even  before  any  other  symptom  of  ir»> 
pendini;  benbeii  hua  shown  itself. 

Teti'ltniea  of  mperficial  nerK-tmnks  can  sometime*  be  elicited. 

Tli€  piiicllur  IcmfuH  n-/fj.  h  geiiendly  in  aliL-yance.  In  «  few  oun  it 
JB  uid  to  be  exu.ggc!nit<?d,  in  others  to  be  normal. 

The  snperficud  rfjUxen  wi-e  iisually  prt'^t^rved  ;  but  they,  loo,  in  hi|^ 
degi'UL's  of  tttitiphie  beriberi  are  also  for  a.  time  abolmhed. 

Inrtttrrirtuilorfi  sicfUiri'j  of  the  Itfinphulk  gkuids  of  the  groin,  according  U 
'Scbeube  and  others,  ueeasionally  occura  j  and,  according  to  BenlJcy, 
am'jKstion  of  ihc  fanas — sometimes  very  intense — is  an  almost  iuviuiablc 
condition  in  Iieribcri.  - 

The  bloixi  is  said  tu  be  defeclive  in  alkalinity  ;  but  thi<»  statement,  tiko  ■ 
many  ulhci-a  re/pinlitig  the  chemieal  altcrationa  in  the  blood,  must  be 
taken  with  cAutioii.  Muny  careful  and  reliable  estimations  of  the 
corpusciUar  ricbnees  auJ  of  the  hwtuoglubin  of  the  bbxKl  hav«  Iwen  nwde  , 
the  opinion  of  all  the  later  observers  is  that  although  benberi  may  lie 
accompiknied  by  nnn;aiia>  and  may  cauoo  aniFmin,,  it  i^  by  no  means  the 
i-eault  of  una'Hiia,  its  was  at  one  time  supposed.  In  a  largo  proportitm  uf 
bcriberie  ctwes,  itidcL'd,  the  corpuscular  ricfaness  of  the  btixMl  is  perfoclly 
normal.  Asa  producer  of  anii'niiii  the  benberi  poison  18  inHnilely  weaker 
than  that  of  m<daria  or  even  of  rheumatism. 

The.  /)P(Av-,  iHiuiUy  (lecelerated,  is  ejEcecflingly  sensitive  to  ei^crtion. 
even  to  chan^i!  of  postui-e,  Scheube  remaiks  that  in  bad  ca«c«  slowing  _ 
of  the  pulse  may  iH?cur  before  death,  He  refers  to  two  cases  ;  in  one  df  fl 
these  the  pulsi?  ftU  in  five  days  from  120  to  54,  in  the  other  from  104 
to  20.  The  finger  mid  sphygmogniph  indicate  the  condition  of  th« 
circuliitit)ri  iw  oharaclci-iBed  by  rehixwi  arterial  blood-pressure  and  dimin- 
ished hwirt  power, 

hi'iitt,  usually  systolic  in  j-hythni,  are  present  in  a  Urge  proportion. 
of  c»sc»  ^  occa:^>iouii|]y  there  is  accentuation,  more  rarely,  retiuplkatwn 
of  the  Rpcond  puiniuojiry  sojind.  Some  oWrvers  have  noted  redupUcB* 
lion  of  tbu  fimt  sound  at  the  apex.  PvUalii'n  in  lite  mns  of  the.  wtk  b 
aUo  common,  and  is  probably  the  result  of  tricuspid  insufliciency  from 
dilated  rit;bt  heart. 

PaijjiUiion  vi  often  the  rnxnt  Iruublosome  of  all  tbo  symptoms.     It  is 


I 
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fnnn^ni  by  excrcia**,  hy  tiktiri^  Komctimca  even  hy  risiiiy  xip  m  bed: 
■mptJiDes  it  13  pomuiloiitly  pint»t(uit.  IL  is  usually  worst  at  lught,  or  in 
tbrmominy;  and  it,  often  nuN^mpanicd  hy  dyspncea  or  apno«.  Ofujti 
tben  «  epijpwtrie  pulsation.  t'anikc  oppretwion  is  often  u  very  ui'gcni 
nhjetttvo  pbflniiincniiii,  aiitl  may  iH-ciir  iiideix^iiiliMitty  of  piilpitation. 
FVaiiiimtly  aUo  thoro  is  a  fcclini;;of  fiiliioiw  amniintin^  to  paiii  in  thi'tivgion 
<d tiU  Btomach,  vrliich  in  powibly  L-otuiPcttKl  wilh  tliu  heart  or  ^ritb  .soint* 
omBtkifi  of  the  diaplinm;Tii. 

Balargeanejil  of  the  hturt  to  thi^  riijht,  na  indii-atod  l)y  peicnsston  and 
diliiiion  of  impulse,  is  ofl«n  vury  evident,  and  may  bo  ass'xriatcd  wiili 
amme  dyiipiiiuii,  t.'yan<»<i»,  mid  uLliur  indirAtiiiii»<  (if  failin^i;  heart  pii\v<T. 

Jf/unuA  and  romiiitKj  uncnnn<:<:t4-<I  with  di^riitidn  indicate  implii-a- 
IJcn  af  the  imcumn^astric,  and  uru  always,  [Mirtiuularly  lUv  latter  eymptum, 
Biptdad  as  uf  gni\i)  in)|HirL 

Puilihm^mtHU  ami  iiUertmUd  ftrnlims  is  Tiot  uncommon. 
Ser\iHS  rffasU'tt  inln  thf  prrieuriiiitm   is   liy  im  meant;  an  unnommnn  con- 
ilition,  hut  it  ia  anrociivhAt  rare  for  the  elfusinn  to  he  bo  extensive  a»  to 
amount  in  itself  to  a  lianger. 

ilfpiraOiamx  ainii  uccunt,  hut  as  a  f^vu  eompliuition  from  its  amount 
it  is  even  rarvr  than  bydnipcricanlium :  oKt/rs,  to  a  notahle  oxtont,  ift 
nrer  than  eithtir. 

(KtUmn  nf  tilt  Itmrfri  is  very  apt  to  occur  in  tl^o    hydropic    form   of 

WriWri,  and  is  fmi)iiently  the  immcKliiito  cA\iac  of  dmth.      hs  twdurroiK*' 

■  ^  imlicartc^l  hy  incroosing  dyBpmta  iu'eom|Ki4iJtrd    l»y  fuu^jh  ami  frothy 

expoctnration,  ami,  if  the  patinnt  iivo  long  enough,  by  tine  moist  cnipita- 

Uooc 

Oiiffstion  is  usually  feclik".     A    full    meal  may  c-inso  diJitress  from 
cardiuT  prvuMUrc  ;  rice  la  said  to  W  ill  home,  iind  proVmhly  for  this  nyiaon, 
Iharrhu'i  \i  not  uncommon  at  the  outeet  ;  at  a  lutcr  glage  constipation 
is  often  a  niiirkf^I  feJiliiit)  in  hydmpic  beriberi. 

■ode  of  Death  in  Beriberi,  —  In  the  pmgreM  of  a  case  of  benben,  no 
maU4.'r  hoiv  triHing  it  nmy  appear,  »nd  p;ti~ticularly  if  the  patient  remjun 
iindr^r  lh«  conditioni*  in  whkh  Ihn  di.ncfiso  vias  contniotcd,  «ymptomfi  in- 
dicating gwsal  danger  may  »et  in  fnidflmly  and  at  any  moment.  This  may 
be  within  a  day  or  two  of  the  oul«rt  of  the  att^ick,  or  it  may  not  Ih;  for 
one,  turo  or  mora  months.  Tho  thrvat^'ning  aj-mptflms  f(>r  thfi  most  jjarl 
a|)|KMr  to  <leprnd  on  oxt«Mitiion  of  dittiMso  to  tin)  pneunioga-Hlric  or  phnmic 
nervee,  on  the  twcurrence  of  o'<ieniii  of  th»  lunga,  on  thu  development  of 
extwi.iive  hydrttpeiifjirdium,  or,  it  may  l>n,  on  a  comlMnatiitn  of  one  or 
more  of  those  condilioni*.  In  the  grejit  majority  of  caws,  huwcver,  the 
prinripol  factor  in  the  fatal  event  is  tho  paretic  condition  of  the  right  side 
of  the  hrart ;  when  this  is  marked,  a  very  slight  inrreaao  of  other 
nofavoumble  conditions  may  tuni  the  scale  and  bring  iibntit  fatal  over- 
disteneion.  In  rare  catM^s  death  may  occur  frnni  snddrn  syncojie  ;  usually, 
however,  it  is  the  result  of  tlie  slower  distension  pi-otesa.  As  this 
advanow,  the  patient  is  seized  from  time  to  time  uitli  ugunining 
dyspnoea ;  he  sits  up  in  bed  struggling  for  bfciUli,  his  face  is  cyaousod, 
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liix  vyo)>»ll»  BUirt  oul  of  his  huiui,  ami  his  cervicAl  Ai-!«8eU  pulsatd  ricifcly. 
The  heart's  impulse  is  diffused,  and  is  comniunit:atrd  to  the  epigiuUiuBL 
IVrciwsion  sIioiVH  tlut  tlie  ri^Iit  aiimlp  niid  %'f  iitrirk?  arf  diliLt«d,  and  lew! 
))ruil)t  iitdicatc-  that  iho  v»lvL>!t  3,10  iiicumpftent.  The  exti-etnities  becout 
lilufl  and  cold,  the  teinpemture  fallx,  cvanunis  diN^petia,  the  poiticiTt 
heecmiL-:*  micoiiscioun,  and  aftnr  a  nhort  time  dies.  If  he  recover  (rwn 
i>ue  »i«h  attack  vlie  chances  are  that  another  and  more  severe  one  «il] 
BUpci-veiio  in  a  short  tioio  ;  and  siHiner  or  later  one  of  theso  attaclu  will 
provi?  fatid. 

Mortality. —  The  mortality  in  licriben  is  difficult  Co  state;  nodi 
depends  on  tho  circtiiTi4t.tnc(»  under  which  the  disease  owurs,  tbe 
upportunities  there  inay  tie  for  removing  the  patient  from  the  influ«nc« 
of  the  endemic  centre,  and  the  degt-eo  of  vinilence  of  piuticuk' 
epidemics.  Spcalcing  roughly,  it  mny  I>e  anything  l>ctw(>en  1  in  40 
(Jii|iaiit'8o  Niivy,  l»7»-tf4)  to  1  iu  a  (Bithin.  IS6V).  lii  many  plaM»— 
CL'rtJiiii  districl^  of  Japan,  for  example  —  where  the  poison  appew*  to 
lie  attenuated,  and  th«  discafte  to  prevail  in  a  mild  fnim,  amoimling  to 
link  muro  than  etight  oedema  of  legs  and  ankles,  slight  nunibneM  and 
feeblene-^s  of  the  lower  extremities,  n-ith  perhaps  some  breathlttsnea, 
the  rixk  to  life  is  small.  In  otht-r  places,  hnwev^r,  where  the  poiwn 
i«  more  virulent,  gntver  forms  of  the  diiiea»«  predominate,  and  tbe 
mortAlily  is  quite  on  a  par  with  that  of  cholera.  The  mortality  is  alwiyt 
«pfcially  high  where  tho  p<i.tient«  continue  to  live  under  the  Mime  con- 
ditciona  and  in  tho  same  place  ai>  that  in  which  the  disrate  wa* 
coiitmcted.  Recently  I  hail  a  ronvenfation  on  the  subject  v&  the  _ 
mortality  from  bevilK-n  on  plantations  with  a  gentleman  who  at  on»  ■ 
time  was  medical  officer  on  eertiiin  tolwcco  plantations  in  an  important 
Englt»h  gpttlement  in  the  Malay  Apchipulago.  Thi.'*  gfnilt^man  stat*-*! 
that  the  planters  considered  themselves  lucky  if  at  the  end  of  a  jflw 
three  or  four  survived  out  of  every  hundre^l  (_*himw  wmlies  imported  at 
labonrers  at  the  beginning  of  thi?  year.  Thifi  terrible  mortality  was 
in  great  measure  attrributjible,  he  said,  to  benben.  The  coolies  were  not 
(tent  awiiy  to  a  hcnlthier  loivdity  when  they  became  affVcied,  but 
reniaine^l  on  the  8p«"it  and  under  those  influenCf'A  which  engendered  the. 
disoaae  in  the  Hi'st  instanre,  and  which  were  undoubtedly  e<]ii;dly  opcrativo| 
throughnut  the  continuance  of  the  ilhiens  ;  thiLi  a  fatal  i.s.-nie  was  rendered  I 
almost  inevitable.  It  appeare  to  he  with  beriberi  very  miich  as  witkj 
malarial  disease  in  this  respect. 

Speaking  generally,  the  nearer  the  equator  the  worse  are  the  caaai^j 
the  more  nuniei-<in>i  the  hydropic  forms,  and  the  greater  the  mortality, 

PatholofiTloal  Anatomy.— In  hydropic  r.ase.s  particularly,  but  also, 
thmyh  to  a  nuirb  smaller  degree,  in  atrophic  eases,  (here  is  genetal 
twroud  intiltratiou  of  all  the  tii^sues  and  a  special  liability  to  Bermtl 
aDoumiilations  in  the  pericardium,  pleunia  and  peritoneum,  more  par 
ticularly  in  the  first.  Punctate  ecohj-moso-s  under  the  serous  coat«  of  tb« 
viscera,  doubtless  produced  in  the  death  struggle,  are  common.  Xot  rarely 
larger  iuLrumuacular  hieniorrhage^,  and  similar  but  smaller  effusions  into 
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tiw  aheatiuof  the  ncn'cs,  am  miit  with.  The-  hUn^i  is  uniunuJIy  fluid  and 
dark,  eacaping  in  qimntitics  on  wctioii  r.f  the  vcin-i,  t'H])i'cially  fmm  those 
of  the  luiiga,  wliich  aro  often  uxIcmutoiiK.  Tliu  liniin  iiml  spituil  ami, 
ihough  frequently  congested  (particularly  the  inoningca  of  tho  latt(.r),  arc 
bcslthy,  with  ft  iili^ht  exccptioEi  to  IfC  niuiiMuncd  prt-sciitly.  There  in 
no  cbai-acteristic  lesion  of  any  uf  thu  iilxlouiittal  vixccm. 

Tha  spooial  liitiottiiof  berilKtri  iiro  lo  be  found  in  the  piTiphcral  ncrvfts 
umI  in  th<.f  i4tn[>M)  muscles,  iit^rlmling  the  hear-t.  The  condition  uf  tho 
iiervtM  hiu  l)Ctin  carefully  atudiwl  by  Biilz,  Scheube,  PeJtelharing  and 
Winkler,  and  other*.  MoaC  of  these  obserrers  arc  agreed  that  evidence* 
of  ]icrv«  degeuenition  nro  nlivayK  to  ho  discovered  in  beribeii,  that 
BUch  evidences  aru  to  be  found  in  the  neiTes  intlicated  hy  the  clinical 
•jnnptoDtt  during  life,  that  the  dcgenenttion  is  most  mark^-d  at  the 
peripheral  di^iibution  of  thexe  nerves,  mid  that  itdiiniiiishi.'8  in  intensity 
aa  they  are  traeed  towards  the  coi-*].  I'hey  ftlso  iiilirm  that  the  gigns 
of  fli^gene ration  never  enter  tho  anterior  root«,  and  hut  slightly  and 
rarely  affect  tho  posterior.  In  tho  prolongation  of  the  latter  in  the 
oord,  Pekolharing  and  Winkler  in  one  case  fotuid  a  diminution  of  the 
Dumber  of  fthtvs,  without  infrease  of  mwrlei,  and  without  swelling  or 
•ndeneea  of  eocondiiry  changes.  Scheube  aliso  foiuid  in  tho  doi'eal  region 
ol  0x9  cord  of  one  of  the  six  fas<^  he  e\anijncd  Bocni'efully,  a  iliminutinn 
in  the  numlwr  and  an  atrophy  of  the  gwnglion  cells  in  the  gray  matter ;  in 
the  case  of  the  anterior  external  group  of  cells  this  loss  and  atrophy  he 
estimated  to  amount  to  one-h«Jf. 

In  the  pvriphund  nerves,  and  most  markedly  in  motor  nerves,  during 
the  earlier  stages  of  the  diHuase  the  nnrdullary  ^^hi'ath  of  the  fibres  is  found 
to  bo  thrown  into  irregular  bulginga  and  eonstnctions,  showing  here  and 
there  (in  oamic  acid  pn>|iunitiun»)  round  black  globuk'H.  In  a  more 
adTani?cd  stage  the  medulUry  sheath  crumbles  into  smaller,  irregular, 
rouiulifh  particles  and  gradually  disapiicjirs,  its  place  lieing  taken  by  an 
irrc^uliidy  disiKitnii  detritus  vontjiJning  large,  irregular,  oval,  graiuilai' 
cells  ',  fiiuUly  the  ahoath  of  Schwann  collapses,  and  this  dctntiis  is 
alMorbod.  At  the  same  time  the  axi»  cylin<ler  breaks  ilown  into  irregular 
lengths,  and  it  in  itH  Lurii  is  absoi-bcd,  so  that  ultimately  all  that 
rnmaina  of  tho  ncn-c  fibre  is  the  eulkipsed  sheath  of  Schwann.  Thei 
andei  of  the  epineimum  are  not  increased  at  the  earlier  8l:ig<!S,  hut 
later  they  aro  ahnonnally  numerouM.  In  time  young  nerve  fibres,  thin 
and  pale  in  colour,  appear  to  bo  deveIo|>cd.  It  U  now  seen  that  the 
ncr*-o  [lUndlva  are  travoi-Kcd  by  connwtivo  tissue  ti-alwcuUe,  some  of 
the  alranda  bring  vciy  thick  :  the  nerve  is  therehy  panitioned  into  a 
number  of  areas,  many  of  which  contain  only  one  or  two  nerve  fibres. 
Tboae  appearances  Fekrlhuring  and  WinkliT  rogajd  as  purely  the  result 
(rf  a  degenerative  proems.  Other  obBcpi-ers,  jiiirticidarly  Scheuhe,  miun- 
tain  that  the  initial  lesion  is  a  veritable  inflammation  of  the  nervea;  thoy 
base  this  opinion  on  llio  liy[H!rp!asia  of  the  connective  tis-i^ue  and  the 
well-marked  Bccumtdation  of  nuclei  in  the  neighbourhood  of  the  veaaeis. 

Xku  changes  just  dcaciibed  have  been  found  not  only  in  the  nerves 
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of  till]  Itmtis,  hut  alsii  in  tliu  piuniniDgtiHtriR  sTid  phrenic  iion'cs^  ui  tlw 
luryngcal  branchea  of  thfi  former,  and  in  the  nervm  of  tha  bMtt 
Aecrmiiiig  tn  PuliiiUiaring  and  Winklpr,  the  s^'nipnthnlic  Gbre^  so 
tiumoroiw  in  thn  pntnimogastric,  shnw,  hy  their  finch-  granular  appouwue 
and  the  prolifenitioti  of  their  nuclei,  cvirlcnce  of  implication.  Similar 
ajiIHiurunmit  hurt!  hiH'n  noti«il  ]>y  SchiniW'  in  the  rtniiil  xynipiithntie. 

In  horih^Tic  ciiscs  th«  affiMitwl  nuiAclrji  arc  usniilly  sodden  and  pale; 
nccasiunaliy  in  the  atrupliic  fumiH  they  aro  dr^'  and  sliinJng.  In  Ituth  fonnc 
th«  individiuU  niii»cular  fihrus  aro  the  aubjciTt  of  };nuiidar  or  viuroui 
dcgciicratiim.  Stmtioii  is  fcoWy  markod  or  ahaont,  the  fihrc-a  Wing 
much  n-:ist>jd  ur  iihIucW  tu  earcnlemnia  only.  An  increii«u  uf  nuclei, 
t»gcth«r  with  ovLM'^rnvvth  i)f  inU'r/;iHcirnUr  rnnnrcttvp  ttHttii',  ia  also  to  fair 
observed,  particularly  alonj;  lh«;  cnnrwi  of  v<-.>wfls.  Young  tquscdW 
fibruis  or  what  are  prvsiimed  tw  bv  euch,  (hstitigtiishjible  by  their  cUar 
otriAtimi,  urn  itfti'ii  vinibhi  nnmii^  \\w-  di'gr'nt^nitc^t  tibnw.  Evidi-neca  of 
degonoratinn  of  the  muscular  ntnicture  of  tht?  heart,  varying  very  much 
in  amoiinL,  an--  alwHytf  to  W  foiitiil,  and  here  and  thi^ru  aTimii;;  the  kundlM 
pointu  of  itiHiiminatory  infiltration  may  lio  dcitpctcd  with  ibu  microMopa, 
The  uivitif'B  <if  the  heivrt  are  alwayB  dilated,  pitrticularly  lbu»e  of  the  right 
nidi?.  Bi^^iid;.-^  bcin^;  dilated  the  heart  Ja  alao  hy]H'rtnj]»hiud  to  &.mui  cxtCDt, 
c:»jw!ciiilly  the  left  side. 

EtlOlOgT. — Beribcjri  hns  been  attributed  to  a  multitude  of  difr«mit 
(yiusea.  S(H»(i  of  thi!H«^iH'p!iritiK,  fur  esamplo^are  bo  iimnifeHtly  uneon- 
noctod  with  the  disc:ifi(i  that  it  is  unncCfiwary  to  diBCUiM  them.  Th« 
foUuwing,  however,  may  be  enumerated — malaria,  worbutus,  improper 
dJRt,  aiiit'niiii,  intcittirial  jiamaiti'a,  ImrtAna,  prntozua.  J 

There  are  several  circumstances  coimcetwl  with  beriWri  which  give  a  ■ 
certain  amount  of  colour  to  tho  opinion  of  thosu  who  hax'u  attributed  this 
diftonso  to  malaria — meaning  by  "malaria''  Lavi^ran's  parasite*.  Both 
malaria  atid  beriberi  an-  emphatically  nii:uimatic  ami  placy  diHc>aiws ;  iKith 
occur  in  limited  foci  whej'c  they  aro  endi'inin  :ind  exhibit  a  tendency  from 
time  to  lime  to  Hpread  and  to  become  epidomio  ;  both  aro  favoured  by 
heat  and  nioiNture  ;  both  affect  e«|ieciaily  those  who  sleep  near  to  or  on 
lliu  ground  ;  (he  germ  of  both  Kuems  ca|i.-ible  of  l>eing  wufted  a  short 
difttancd  by  the  wind  from  the  K|K>t  in  which  it  was  onginally  generated ; 
in  neither  instance  is  there  gooil  reason  to  think  tltat  the  disease  ia 
dirwctly  eommutiitalile  from  the  sick  to  the  healthy,  but  there  is  u  certain 
amount  of  evidence  that  virgin  sf>il  nuiy  '"■:  iimcuUtccS,  aa  it  wcpo,  wi 
their  gurais.     To  this  extent  berihori  leHemhles  malaria. 

Thiin!  ar'fl  bo  many  [Htint^  of  difference,  hoM-evcr,  in  thn  clinical  and 
p»tholoyical  fe-aturrs  of  the  two  dwcascs,  as  well  as  in  their  rcapectivo 
geographical  distributions,  that,  althniigh  frequently  concurring  in  the  Bamfl 
locality,  sometimes  in  the  same  individual — sa  may  dysentery  and  malAria 
—the  great  bulk  of  the  evidence  i?  distinctly  against  their  etiological 
identity.  In  berihnri,  fever  is  not  a  prominent  Jiiymptoni  ;  there  is  no  prT>- 
nouiiced  periodicity  in  the  procession  of  the  n^Tiiptoms ;  there  is  no 
marked  tendency  to  enlargement  of  the  spleen  ;  no  profound  and  rapidly 
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influ(»>d  ameniUL  ;  no  melftnivniiii ;  no  pigrnetitHtiori  of  vuci.'r»  un<I  vessels ; 
no  I^tvuruii's  IkkIjus  in  tlii:  bloud ;  no  Bpucilic  nilution  to  <|uitiino.  Aa 
wgardii  gcngT^phioal  tlialribntioii  it  may  be  noted  ih;it  thcw  are  many 
inslJinccs  of  malarial  fwi  iv-hich  are  not  LiiTiln-ri  foci  ;  and  aUo  lh«l 
ihnTO  art  a  few  ittetances  of  l)enljeri  foci  wliJL-li  are  not  iijurtiodly  malariiU. 
For  example,  Sin^porc  is  not  markedly  malarinl,  and  yt't  lioriljeri  h  a 
distinct  ft-ature  in  many  ]Kirt*  of  it,  Weintmuli  ivfers  lo  two  wiudl  fori* 
ill  Aiialal)oo,.iri  one  of  which — near  the  sou^bonberi  is  endemic,  but 
t.h«r«!  is  no  malaria;  in  tho  other-  two  kiloraotres  ijilarid — malaria  is 
oiidomic,  biU  iKTilK-ri  never  originate*.  I  have  oftt^it  seen  Leriliert  itppcu* 
iu  tho  centre  of  ihe  most  ]io]nilini8  part  of  the  city  of  Victoria,  Hong- 
Rong  ;  in  n  part  where  malarial  fevers  mrcly  if  ever  originate  :  .'ikhough 
■nch  foverx  aro  wry  c^mininn  and  malijinant  in  the  siiIrtirhA.  Again, 
beriberi  often  i»rigiriates  in  sliipK  inilfs  and  months  away  from  the  land ; 
well-authenticated  examples  of  genuine  iiul.irial  fevers  originating  under 
jiucli  circuiDstauix-s  are  rare,  if  not  alwolult-ly  miknowti.  It  would  et-um, 
therefore,  that  although  thu  genn  of  malaria  rciiiiirea  for  its  nidiw  a  soil 
composed  of  minen^l  rs  well  as  of  organic  matter,  the  germ  of  beriberi 
can  vtfgetatti  on  wuod,  and  perhaptt  on  a  variety  of  suWtances  into  thts 
compoeitii>n  of  which  ejtrth  dta's  not  enter. 

Neither  are  there  any  better  grounds  for  attributing  lioriberi  to  MOr- 
hiitiw.  Beribvri  occurs,  it  u  true,  on  IkmioI  ship;  but  it  is  found  in 
shifH  in  harbour  m  well  as  in  shiiw  at  sea.  I  have  seen  nist's  of  ilic 
di«ca«c  from  ships  that  had  been  lying  formontbitin  the  port  of  London  ; 
I  have  also  »ctm  io  China  caacs  in  well-found  ships  cmploywl  in  coasting, 
ami,  thcr<'fi)n*.  ecmsuintly  iu  .irHt  out  of  harlHiur,  and  alunidanlly  Kn[ijilic>d 
with  fn-sh  provisions.  Fomiorly  eases  of  scuitv  were  exceedingly  com- 
num  in  thf  Seamen's  Hospital,  drcL-nwich  ;  now  they  aro  &o  nirc  that 
months  puna  without  an  ndmifuiiou  :  neveithL-lfug  cssea  of  hcriberi  ani 
ntrarly  always  to  he  found  in  the  wui-ds.  Were  the  two  discuiu^  etio- 
logie»Uy  identical  we  should  expect  to  find  their  respective  dinical 
syraptoma  frefpiently  concurring,  if  nol  in  the  mune  individual,  at  nil 
eventt*  in  the  same  epidemic ;  which  is  eeiijiinly  very  fiir  from  lieing 
jrenenilty  the  case.  CiitiicaJly  the  disfiiees  aro  m'wt  unlike.  'I'hei"e  are 
no  hipmorrhagca,  no  extensivo  tnti^mnaculnr  or  suhperiostejd  effusiona,  no 
spong}'  gums  in  berbori ;  in  scurvy  there  is  no  evidence  of  peripheral 
neuritis. 

The  conjecture  that  beriberi  originates  in  an  nnwholesomo  diet  is 
founded  principally  on  obBervations  made  in  Japan.  L'p  to  1883  the 
number  nf  casea  occurring  annually  in  the  Japanese  navy  amounted  in 
numlier,  on  an  average,  to  considemWy  over  onc-fnnrth  of  tho  muster  of 
the  entire  fleet.  In  }HH9  there  were  12.16  cases  of  beriberi  in  a  force  of 
5349  men.  In  1884  the  dietary  wiw  changed,  a  hirger  propuilion  o( 
[  nitrogenous  food  being  intrnducod  :  forthwith  tho  health  of  the  fleet 
improved.  In  1 885  there  were  only  forty -one  cases  of  beriberi  ;  in  1 8H6 
only  three  cases  ;  in  1 887  there  was  no  eoRe  :  and  ever  siiicc,  although  the 
fleet  hu  been  very  much  incre«Aed,  there  has  been  a  practical  immunity 
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from  tliu  distuiso.  In  1689,  in  a  force  of  12,323  men,  thoro  was  onlv 
ono  cose.  Takaki,  wlio  brought  about  this  veiy  great  improveinent, 
naturally  rcgHrds  thi^se  n.'«ulu  us  »  [ifwif  of  the  coirectncM  of  hi*  «x- 
prcsiMxl  optiuoiis  oil  the  dietetic  imturti  mid  ortgiu  of  beriberi.  Some  tup- 
port  is  given  to  this  view  by  simiUr  but  more,  liiiiiu-d  oxpcriences — Buch  m 
that  of  the  Co*«ick  Penrliiig  tle<M  in  Tonvi*  Straits.  On  ono  ttcauaaa 
beriberi  broke  out  among  the  crews  of  this  fleet,  but  was  speedily  checked 
on  their  receiving  a  supply  of  flour  from  a  pniwing  vttuwl ;  till  then  tbcy 
had  been  living  priin;ipiilly  on  A^tertoraicA  rice.  Enwiura^ted  by  th«c 
experiences  the  a.uthoritieii,  some  years  ago,  instituted  certain  refomu  in 
the  dietary  of  the  prisoiiore  in  Singapore  j«il,  where  Imriwri  was  npideonic 
at  thii  tinw-.  It  was  Wliovt-d  at  first  that  thene  diototin  ref«>rTOs  wen 
attended  n'ith  good  results ;  but  Dr.  Max  iSimon  states  that  laUr 
experience  in  the  iintivo  hospitals  has  not  been  m  tuUiHfnctory,  and 
that  improved  dietary  docix  not  .lecm  to  din^iniith  the  mortAlily — atkll 
event;;  of  the  e3ta))]i.shed  disease,  whatever  elTect  it  may  have  as  n  pro- 
phylactic. It  iitpiite  probable,  nay  likely,  that  an  uiiphysinlogicnl  dieuuy 
may  cause  a  di.spo4itic>n  to  beriberi ;  but  wilhtJiit  a  fljH'citic  t'l«.*nK'nt  in 
addition  it  certainly  cannot  of  itself  cause  henlwH  :  othei'wisf!  this  diseaw 
woulfl  bo  rnoro  or  hws  pjindcinic,  and  not,  m  now,  very  oft-cn  liroited  to 
particilliir  districts  and  even  to  particular  buildingii.  It  is  r«UMnmb1«  tn 
believe  that  the  rcinLirkablo  improvement  in  thu  health  of  the  Japanne 
navy,  ju3t  do?icrilK'd,  was  altrihi] tabid  partly,  perhapii,  to  the  prophylactic 
influence  <if  the  iin|noved  dietary,  but  pnncijially  tti  other  hygknT 
measurers  intrcHlueed  nt  the  butug  time,  and  operating  moro  directly  un  li« 
germ  of  the  disease  itself. 

The  ductricie  that  bciiberi  is  caused  by  aniemia  is,  or  rather  «it 
founded  on  imperfect  observation  and  limited  clinical  oxperienR. 
Numerous  hicmacytometrio  observations,  now  on  record,  completuly  di> 
pose  of  tliift  8])eciilatio[i.  They  show  thut  anifmia,  if  it  iiccur,  is  a  ra» 
sequence,  nut  a  cause  of  beriiK>ri.  It  is  n  well  known  fact  in  Japan  Uiat 
the  rosy  faced  eountrjinan  or  sailor,  on  coming  intJi  an  epidemic  area,  ii 
oven  more  tiablo  to  beritjieri  than  the  aiiieiiiic  townsman. 

Krni  in  Sumatra,  and  Kyiisey  in  Ceylon,  remarking  the  ^cat  frrqucnr^ 
of  intestinal  (wnisilex — particularly  of  ankylostoma  duodcnalc  and  tricJm- 
cepbaliu  dispav — in  beriberi  cadavers,  gave  it  as  their  opinion  that  henlwi 
was  caiisi'il  by  these  pai-asitos — presuniaUly  reganling  the  l>c«ril»fri  as  Uk 
consequence  of  an  ana'mia  brought  al»out  by  the  panwitcs.  i*lxtcnded  an^ 
more  earefid  observation  has  not  borne  out  this  view.  These  ponuito 
are  very  common  in  most  tropical  countries,  in  the  sick  and  in  the  haall^ 
(dike ;  th*^y  do  not  seem  to  he  more  common  in  beribcric  than  in  ncm- 
beriberic  cases.  Tricbucephalus  disjiar  may  be  dismissed  at  once  as  a  canac 
of  this  disease  ;  it  is  a  cosmopolitan  parasite — nearly  as  common  in  Kussii 
and  Xortb  Girmany  where  beriberi  is  absolutely  imknown,  as  in  Smnmn 
and  Ceylon  whero  beriberi  is  endemic.  A  similar  argiiment  niBV  b( 
advanced  against  the  claims  of  ankylostoma  duodeiiale.  It,  too,  is  cob 
mon  in  many  countries  where  beriberi  js  unknown — in  ligj-pt  and  i> 
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Italy,  fur  cxamptf,  Nor  in  fuse*  of  iK'rilicri  in  which  ankylostoma  is 
fuund  is  the  iiiiiiibcr  <jf  piii-UKitcs  in  piTiponiiHi  Ui  tliu  sirvcnty  iif  ifar 
symptoms,  or  coiTL'liitcd  in  any  way  with  them.  Ofu;n  in  J:i|HLn  ihia 
|iara»itu  is  curapleU-ly  uIkhmiI  in  Lwriin-ri  radsvurs  ;  tiiiis  Scbi-'iiW  fuiuid  it 
ouly  oik;u  in  tiva  dhusAiciimM  ihi^n.-.  Liko  Uisiiiiioiiy  comes  from  tho 
Siraiu  ScUlcmcnM  and  fnini  liiimia. 

liiieicrvtlo'jti. — TIio  bi-«t  known  ;in*l  most  important  reeearchc*  into  this 
side  of  the  otiolufy  ul  Ijonljcn  are  tlutsii  c(>iitluult!i)  \>y  Pukflhiiring  and 
Winkler  in  Java  rtiid  Sumatra,  and  continued  in  Kuropo,  on  bohalf  of  the 
Xethvrlantbt  Govenmient.  These  «avanU  assert  that  various  Iwctcria — 
vuiictit'^  ol  one  p'flyiuoii>hic  liactcriLim,  it  may  Ik; — aro  pruswu  fintl  can 
be  demon»tmt«[|  in  the  bK>oci  in  IwrilMiri  sa  long  as  the  patient  rrmains 
ill  tho  lK>riW-ri  dintrict ;  and  th;^t  in  a  ehnrt  tiinu  iiftur  di-purtnix-  from 
that  district  these  bacteria  diaappiHir  fntiri  ihu  bkiuii.  Thity  ulisti  aimcri 
that  in  particular  boriberi  district*— euch  as  Atcht-cn,  in  which  mimy  of 
their  invvsti^itioDS  wero  cuJiduct^nJ — such  baclvria  aiv  pRsent  in  the 
blocxl  »tf  all  wlm  have  rcmidod  th(^ru  fnr  any  K'tigth  of  timu ;  iii  thr 
1>eriberic  and  in  the  nrHi-beiiboric  alike.  They  idfto  slate  that  in  many  of 
th<9  i-midunts  in  thesu  dixtricto  palpi  la  tionis  feelinpt  of  weight  in  the  legB, 
and  euch  symptoms  of  ineipient  pL'Hphrral  iieuriiia  ax  jwiiiK  in  the  hicn, 
diminished  tActilo  Ronsibility  of  the  pi-etibial  skin  bvca,  and  aUn  slij^hi 
degree!*  uf  pi-olibial  uedeiiia,  are  very  cunnuon  witbuut  noeessa-rily  pnv 
oeediiig  to  proiiouiieed  Imrihcri.  They  evidently  legnnl  these  symptoms 
as  akin  to  beriberi,  and  correlate*!  with  the  ppcsencc  of  the  nfoi-enientioncd 
bocturin  in  the  blood.  They  injide  many  attempts  \m  cultivate  thcs« 
bacteria,  Imth  t'oeci  and  l^citU,  but  with  very  luirtiiil  hucrciuw.  Hownver, 
in  a  proportiun  of  thuir  culture  tubes  they  aucceei-letl  in  gi-r.wing  a  white 
micrococcus  wliieh,  yn  being  repeatedly  injected  into  rabbits  in  hu'gfl 
doaes,  at  hist  gavis  riae  to  symptinnfl  fi'sundiliiig  those  of  Imriberi ; 
and,  further,  that  tha  same  raicrococcus  was  recovered  (rum  the 
tiwum  uf  thti  itiucuktod  aniniale,  eidtiratod  aiiuw,  and  on  reinjection 
again  gave  visa  to  iKirii^heiul  nt'iiriti».  Similar  [Kithogenotic  biu-tsria 
they  cUim  to  have  separated  from  the  atmospheri;  .jf  berberi- infected 
buildiiig«. 

If  these  obser>-ationa  of  Pekelharing  and  Winkler  are  liome  ont 
— whieh  U}  some  extent  they  apparently  have  been  by  van  Eecke,  and 
by  MuMo  and  Mon:lli — they  must  he  reganlwl  a8  Iwing  of  tho  very 
first  importance  in  settling  thn  etiology  and  naturB  of  this  dioeas^^ 
Unfurtunately  I'iykinaii  and  Meudes  working  on  the  .sime  lines  have 
tailed  to  contirm  them  ;  and  very  grave  nbjiK'tionn  to  their  validity  have 
been  advanced  by  such  authors  as  Fiebig  and  S<lienlie.  ft  has  been 
pointetl  nut  that  there  is  confljdcrablo  pnjbabitily  that  IVkelharing  and 
Winkler  worked  with  impnre  eulturcs ;  that  their  white  c<jccus,  wliicli  nn 
ita  introduction  was  frnqtiontly  followed  by  abscess,  waij  the  staphy- 
lococcus pyogenes  albus ;  that  neural  degeneration,  such  as  rekelharing 
and  Winkler  ilcseriljo  in  their  experimental  animals,  is  a  vounnon  occurrence 
in  healthy  rabbits  and  probably  in  other  animals,  and  in  their  experiments 
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probubly  sro««  quite  indopenclent  r>f  their  injections.  The  tnoet  thftt  en 
he  B^d,  then,  of  the  clahornto  work  of  thf  Tnit'oh  pntho1<^st«  U  tbat  it  b 
BUggMtivc  1  it  h  ccrUiiiily  im-  fruin  l>L*iiig  voiic-Lusivo. 

Besides  Pekdhnring  and  WinWw  other  obeeircrs  cluim  to  have  dit 
covei'ed  ftiM'cial  niicri.>-(>rganisnis  in  Iwriburi  ;  the  objection.*  Aflvartofd  to 
Pekdhmiiii;  iiud  Winkler's  wurk  ajiply  even  more  finijJuittcally  to  the 
other  reputed  discoverien. 

Somft  time  iigoGl'v^nrrxnid  Im  h:id  fr>und  an  orgnnism — k  hirmamcebi 
like  thiit  of  malitrift^inhubitini;  iho  blood  corpusote»  in  beriberi,  wkidlW 
]ijgnrded  as  the  specific  cause  of  this  diaeaso.  Quite  recently  Glogiur 
)mi»  nbaudoned  tbiit  position. 

AttVioiigh  it  ii*  oviiiciit  from  the  forcj^iing  that  the  qnostJon  of  tlw 
immediate  omi-tc  nf  beriberi  in  still  opi>n,  wo  do  knoiv  something  at  least  of  ill 
remoter  :iril*K:('dem«.  Tlio  chiwf  of  thoBC  are  h«»t  and  diinip^-coiidittont 
which  natiindly  obtftiti  in  many  trapit-ul  climiitOK;  and  even  in  cooler 
latitiid(»  cxiH  mi>re  or  lew«  artificially  in  Mi»  and  bnildin^  where  large 
iiiimbei*!!  are  umwded  to^'tilher.  A  combination  of  ihvitv  condition*,  over- 
crowding in  n  d;uiip  tropieiJ  climate,  ctmstittites  the  ideid  op]>oi'tiuiity  for 
thw  explosinit  of  Alt  fjiidemir  nf  iK-ribf ri.  The  beriberi  <jf  the  tnbacfO  and 
other  pUntations  in  iho  Malny  comitcios,  the  beriberi  occurring  in  tlw 
overheated,  overcrftwdod  forecastles  of  Bhipe  ovon  in  t^'mperate  climatM, 
the  epidemic  already  alluded  to,  which  broke'  out  in  the  Itichmond 
Lunatic  Asylum,  Dublin,  niider  dTCtunatJinces  of  excessive  ovcrcrou'ding 
— 1500  lunjitics  being  lodgod  in  accommodntion  planned  for  1000,  and 
the  nunieroiM  epidemic«  in  jiiib,  seliools  and  xiiiiilar  imtitutions  in  tlw 
tropics,  may  be  rited  to  illnt^trale  such  varioue  cntiditions. 

There  is  good  reason  for  thinking  that  the  actual  Muae  of  heriheri  w 
a  germ  ui-  lliw  piiKhiet  of  a  germ ;  but  whethrr  thit*  germ  di»tiU  itjs  nrrfe 
toxin  in  the  hnnnin  Ixxly,  or  whether  this  toxin  is  a  product  of  a  gcnn- 
inducenl  femieiiLatjon  in  the  noil  or  other  medium  external  to  the  human 
body,  it  is  as  yet  im]His*ib]c  to  say.  That  the  Lcriiwri  germ  is  an 
organism  irhieh  mii  multiply,  and  can  be  transferred  from  one  place  to 
another  and  thci-«,  like  the  malaria  germ,  multiply  afresh,  may  be  con- 
sidered US  almoBt  iwlatilitihed. 

There  nre  well-anthcntieated  instances  of  sneh  appai-ent  tninsport*- 
lion  of  tlie  hyijothotical  Ijcriberi  gorm  from  an  iiifectt-d  tw  an  uninfected 
pljiei!^  and  of  its  siib-'^cqufnt  multi[ilieatii>n  in  the  new  locality.  It  would 
he  intoroating  to  know  whether,  apart  from  such  an  introduction,  thi« 
luicrobo  is  ever  an  indigenous  and  normal  inhabitant  of  the  soil,  and 
eapabltt  of  |K^nnttn<'nlly  mfiintaining  il^^elf  therein  in  the  sarae  way  as  the 
malarift  miiTobo.  The  nuirked  liability  of  coolies  to  the  disease  on  certAin 
newly-opened  ptiLiilatLuns  in  jungle  lande  euggefita  that  eueh  is  probably 
the  cose. 

Closely  allied  to  this  question  is  that  of  the  direct  inftct-an  of  the 
healthy  by  thn  xirk.  In  favour  of  infection  is  tho  fact  that  Imnberi  bai 
sometimes  been  nlwinrved  to  spread  to  a  slight  extent  in  hospitals,  oven  to 
attack  successive  occupants  of  the  name  bed  ;  this  I  have  myself  observed. 
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Gnch  oeenTTenceB  are,  of  courw,  cvplicnblo  on  tho  Jn-pntKfsis  of  phwe 
iafaition ;  and  against  direct  infL-ctitjii  tltcii:  ik  ttm  ndiHt  ioniil  \\w\,  ihnt  l)ie 
pbrgciuia  and  ailendiuita  iif  tioriberi  ptiticntfl  arc  not  nltAflttvi.  If 
wrjhcri  i»  inftclioti*  in  the  imiuu  aoDite  a*  arc  scarlet  fever  and  amall-pox, 
A  BuiM  bo  to  a  much  smaller  extent. 

jlye  his  a  nurkcd  influoncc  on  tho  dist^uc ;  children  unrirr  10,  and 
•yi*  over  ftO  or  60,  are  nvroly  attiickcd,  Thv  nit>»t  hiisct-ptible  age  is 
Mwwn  15  and  40. 

^SL — iUthoagh  the  flala  arc  somcn-lint  incomplctw  and  contmdictory 
«l  IW  point,  nivn  arc  gviicrally  eatd  to  bu  nmrv  Jiablu  to  Itunberi  than 
Huen.  Judging  fmm  the  ex|>eri()iiee  of  itL-hixiU  tliin  nili?  pnibal)Iy  d-xw 
oat  apply  to  children  under  puberty.  Pftrturient  women,  on  the  other 
bud*  are  wpecially  pi-ontj  to  In-riberi. 

Oceapaliim. — Indoor  occiiprttioris.  Mieh  ns  that  of  the  tihopkeeper  and 
ifcc  student,  and  nccupntirins  implying  much  stAiiding  in  water,  euch  u 
nnniug,  ore  favourable  to  ihe  de\elopment  of  the  difieaeo. 

Aistf. — This  has  pFoliaWy  iin  influence  one  way  or  another,  further 
lIuMi  that  the  superior  hygienic  cortditioiiM  of  tho  European  in  tropicjil 
riimaics  imply  a  less  frequent  and  le&8  intense  exiMwiu'e  t^i  the  specific 
ottaa  than  is  the  avse  with  tho  coloured  native.  The  Ruropenii  enjoys 
ooabar>li)te  immunity;  under  Mutnlite  eonditionn  he  contracls  the  disease 
nadily  enough. 

I'rmaita  attaeiahavc  a  powerful  innuoncc  In  canaation  :  in  Scbeiibe's 
eMoe  42  per  cent  were  relapnen ;  he  i-efem  to  one  chuw  in  which  there 
were  no  fewer  than  twenty-four  relapses, 

Tho  influence  of  defective  diet  has  already  been  discussed.  As  acfesMty 
f«tims  may  be  mentionod  sudden  falls  of  teniperatuiv,  [lartimlarly  if 
acoompunied  by  damp ;  expotmro  to  cold ;  fatigue ;  attacks  of  mtdarial 
feT*r;  diarrhea;  dysentery;  sleeping  on  the  giotmd ;  surgical  0|)«ra- 
tiucw;  aceidcntis;  shock;  acute  <tiseasc ;  and  prulmbly  waeting  disi^usue 
tgfih  OK  phthisis.  Thene  things  seem  lo  determine  the  explosion  of 
ri  wry  much  in  the  samo  way  as  they  du  :tn  attack  of  delirium 
BOB  ill  the  toi)cr. 

j4eifiimaiimtion  seems  to  have  some  protective  iiiHiienec  ;  nevertheless 
it  hiA  boon  remarked  tbiit  the  native  cf  a  K'nlHTi  district,  who  in  bis 
own  country  may  have  enjoyed  imnnnitty  fmrn  th<5  discuHe,  on  entering 
anothnr  beriberi  district  muj*  l>e  attacked.  The  Malay  rarely  gets 
lirriWri  in  his  own  hume,  although  the  immigraul  Chinese  lue  sickening 
all  around  him;  but  tho  same  Maky  contracts  it  readily  enough  en  b«>iirrl 
ship,  or  on  migrating  to  another  district.  Analogous  facts  have  often 
beim  remarked  in  connecliitn  with  tuahina  and  yellow  fever. 

The  Incubation  period  of  beriberi  U  uHuully  stated  in  months,  and 
(or  the  most  jwirt  this  appears  to  be  so  far  correct.  There  are  several 
instanccBon  record,  however,  in  which  tho  jwriod  could  not  have  exceeded 
a  month  or  six  weeks.  It  is  well  knotvn  that  it  is  the  compamtively 
recrnt  itniiiigrant  who  is  mo«t  liable  to  attack  in  beriWri  districts. 

Sequels. — As  can  bo  readily  understood,  serious  dcfonoity  may  result 
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ftnm  impcrftict  rcstoratiot)  of  muscles  after  an  attack  of  boriberi.  Noih 
con^oiiiuil  lalipes  o>|iiiiiu»  is  not  uiicoTiiiHon  in  lionhcH  coiintrifM*,  and  i^ 
probably  iu  muiiy  instances  coiiscijueiit  on  tlii»  (lisciisc.  Dilnttitioti  aodj 
hypertnjphy  of  ihe  hoart,  pcrmarK'nt.  &inliac  bmhs,  nnwculiir  foebltmeai  a^ 
Ic^-*  .-111(1  anna,  ciirum-^critic*!  anaP-'^thelic  putches  of  skin  and  liability  VBt 
Oidttnui  of  the  fuet  and  ankles,  liavo  ulso  been  unuiiierati.'d  amung  th# 
sequela  nf  borilHTJ. 

Diagnosis.  —  Under  nrdinnry  oircumstancoa  the  din^nosis  of  dc- 
vek'ptid  I'fnl'en,  provided  tho  disease  be  BUspect-wl,  is  nyt  a  matter  of 
very  gre.it  dilliciilly.  Kpidomic  |)eriphenU  neuritis  prolwibly  raean§ 
bcrihori. 

In  the  early  stagQ  of  Uie  hydi-upic  form  it  sometintos  happens  tliat 
dialiitrl  syniptoms  of  poripheml  ni'uriLifl  do  luit  diH'Uri!  ibemsolvoa  ;  for» 
timfi  tlutr.)  may  ho.  iif>  marked  anaesth<^sia  of  skin,  or  hyporauithosia  of 
muackn,  and  tho  knee-jei'ks  may  K'  present  or  even  exaggerated  ;  «^eiii» 
iiittj'  Un  thd  only  symptom.  Hut  in  tho  proHflnco  of  an  npidrmir  of 
beriberi  tho  mpid  dovclopmoiit  cif  a*(hima,  nithout  albumin  in  the  urine 
or  othur  in:uiifost  cause,  ]>ointe  to  this  disease.  Any  duubt  which  may 
exist  ia  iisiuiUy  diRppllotl  in  a  very  few  days  by  thu  npprarance  of  tht^ 
iuuhI  atgiiiii  f»f  poripln'ral  nouricis. 

From  all  similar  forms  of  disoase  of  the  nervous  system  Iteriberi 
distin^ii^hiMl  by  ita  epidemic!  i-hiiractor.  As  a  matter  of  fact,  the  only 
real  ditliL-ulty  tliat  ia  likely  to  arise  in  the  diagnnt^is  of  hciiljcri  from  otho" 
nervous  di^i-astiB  is  in  tbu  c^usu  uf  peripheral  neuritis  oceuning  in  Kiiropeau 
coming  fmm  a  Wriberi  and  malaria  districts  Tiie  ()U08tion  may  thro 
arise,  is*  a  given  cajie  lierilreiic,  or  is  it  malarial;  or,  if  tho  patient* 
habits  juiftify  tho  Biispicioii,  is  it  a  case  of  akohoHc  neuritis  1  Malariil 
neuritis  of  a  clianict^'r  simulating  beriberi  is  excceilingly  rare :  mdlftriil 
neuriti.4  liniiU'd  to  one  norve  is  common  enough,  and  Iem[xiniry 
cerebral  disturbnnco  from  blocking  of  corcbiiU  capillaries  hy  the 
malaria  orgtiiiiHm  is  also  not  uncommon;  but  paresis  nf  limbs,  iritti 
jnuacular  atrophy  and  implication  of  the  heart  and  circiiUtwa, 
luch  as  we  jind  in  bcrihcn,  I  cannot  nay  I  have  ever  rccogtiisMi  ■■  a 
conscfpipnoo  of  ninlaria.  It  is  said,  however,  that  such  coses  do  occor, 
and  ihat  the  tyntptoma  exhibit  a  diurnul  pcri^Klicity.  I  hftTo  aeco 
well -marked  splenic  and  hopalic  cjdargeracnt  in  iK'riberi  as  a  part  of  tir 
dison-'4e,  and  apparently  in  no  way  nymptomalic  of  mabtiial  infection. 
mch  an  occurrence,  however,  in  a  case  of  peripheral  neuritis  ought  to  {wt 
the  medical  attendant  on  his  guard,  and  suggest  examination  of  the  blood 
for  tho  malnriit  organism  aiid  pigmented  leucocyte?*.  If  the«e  are  di»- 
covered,  possiMy  the  od minis tration  of  quinine,  by  curing  or  retiev-ing  Un 
paresis,  might  clear  up  the  diagnosis,  Kven  then  one  could  not  be  eat 
that  then"  h.id  not  been  a  combination  of  malaria  and  Iteribcii  '» 
alcoholic  neuritis  aidema  is  not  nearly  bo  common  nor  so  extcnstra  as  )■ 
beriberi.  These  considerations,  together  with  tho  tremor,  tho  gastnf 
catarrh,  the  mcntfd  condition,  and  above  all  the  history  of  drinking 
•hould  help  to  a  correct  diagnosis.     It  is  very  probable  that  in  benbtfi 


diKtni't  '>!  doable  or  even  treble  nervo  poisoning  from  boribori, 

tnAlAriu.  .....i  ..i^ohol  occftsionally  occur. 

A  {mnilyliv  airectioii  calliHl  lalhyrisni,  resulting  from  the  use  of  a  dal 
prapucd  from  A  lentil — !.a(hyrns  mtivus — prc%-aiU  ftxtonniv^'lv  in  Uppt-f 
■aaOontral  Imliu,  iw}>i<cUlly  near  AlUhaliad  and  in  t'pper  Scindc.  Tbi) 
mxa»  diaCBM  is  found  in  Alguriu.  Il  ts  riiuilily  diiitin^tishnMe  from 
boriberi,  being  %  spastic  pomlyBia,  evidently  of  spinal  origin,  attrct-iii^  tlie 
lower  limbc  oitly,  and  aesuciated  f!x>m  tbe  uutsot  with  blwlder  symptoms 
H  W4-'II  as  with  exaggoratud  Icncc-jiM-kii.  Thcro  is  no  dnipHv,  no  bi>&rt 
trun)itft,  no  anccthcna,  and  no  diittiirlMncc  of  thu  clF-ctrical  iL-action  of  the 
inuKJnt  [r  (in  ariicle  on  "  Lathy risia  "  in  this  tyfisUvi\ 

TIk* tt-dumu,  musL'ular  |iuini«  and  t4'TidernL'a8  of  tr-ii-hinoRis  might  Rn{;g«st 
berib«n,  more  particularly  as  both  disciuos  tond  to  ottur  in  limit«d 
opidonucti.  But  tbv  ticat  of  tbv  paiii«  in  trichinueid — print:i{;;dly  in  thv 
niucWfl  of  the  trunk,  head  and  neck ;  the  nolt-nt  gaatro-intcstinal  dia- 
tarfaanc«  pnxiMling  thi?  mnM.-|u  p»iiiK ;  tha  wcU-marktHl  fever;  thi*  early 
(vdomii  uiuIlt  tbu  <;yL-8  and  in  tliu  fui'i- ;  thv.  uliHinci-  of  inw  pari-aiti ;  liio 
JtnpHeation  of  the  miuwk-s  of  the  t>y<'^  faec,  and  neck  ;  the  altscncc  of 
ptT*tii>iul  4i->dtfma,  (jf  »ria««the«ia,  uf  hi'»rt  tnmhlo  ;  and  tht"  circumntancea 
itnilrr  which  tho  malady  occure,  uhoutd  make  dia;;rut8iB  ivihv  univiigh. 

Besidee  the  eiidcncc  affonled  by  the  microstopicwl  examination  of  the 
sUMila,  ankytuHtumiasis  may  b«  distinguisbvd  from  bvriburi  by  thv  inttiimo 
the  gastric  syiuptoms,  ajid  tbu  cumplutu  absoncti  of  Hymptoms  of 


M-ilingoring  and  hysterical  mimueia  are  i-eadily  detected  by  an  ex 
anination  of  tho  km'4^J4irkH,  by  tho  electrical  reaction  of  the  niilsclm,  and 
hy  tbe  abMnce  of  ivdema,  canliac  iiTegiilnrities  and  brtnta. 

Treatmeot.^ — -In  Imriberi  districts  low-lyin^,  ibinip  likcatitiett  Bhnnld  be 
aroidi-d  oa  building-eitca  or  oamping-grounda.  If  houBca  are  built  in  .inch 
liMralities,  tbo  flour  of  tbe  biuwnient  oUf;ht  to  )>e  mined  eevui'aL  ft>et  and 
et>vcred  with  a  snbBtantial  layer  of  eenicnt.  to  itbviate  tbe  damji.  and  the 
loirrr  coiirffts  of  tho  walla  shniild  be  laid  in  atone.  The  nlrepin^-apart- 
mcnts  nugbt  to  b«  well  off  tbe  ground,  efficiently  ventilated,  and  nevor 

In  ships  with  native  crcw-i  tbe  officers  miuit  aee  to  the  pi-oper  venttla- 
tiun  of  the  funx-a«tle,  iniiistin^  on  its  being  kept  dry  and  eU>un,  and 
prrvrnlirig  ita  Iwing  ove.rbfaliwl  by  fin-a,  liun[w  and  nvnTmwding.  Tho 
clothing  (.f  the  men  demand!*  attention,  and  their  wot  gftrinciits  ought 
never  to  be  hung  up  to  dry  in  tbu  slceping-c)u«rter8.  The  nam,  too, 
uugbt  t<i  ba  kept  on  duck  as  much  aa  poBstblu  and  unc  uf  their  Bluffy 
(|Uartera. 

Tho  dietary  ahould  bo  lilwml  and  varittl.  with  not  tun  larp' a  prr>- 
portion  of  rice- — wheat,  barley,  oats,  or  brana  being  &ubatitutL>d  for  that 
ecrpal. 

On  the  occurrence  of  a  cane  of  Imritgen  in  a  jail,  ramp,  school, 
plantation,  mine  or  abip,  prompt  measurea  must  bo  taken  to  pnivent  tho 
■proad  of  the  disease.     Tho  entire  community  should  be  examined  for 
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symptoms  of  latent  ptripbcral  nciiritiis  thifir  knee-jerlw  tent««l,  ohIwh* 
lookud  fi»r,  and  tlmtr  leg  muselcs  cxjunined  for  evidences  of  bypcnestbou. 
Schools  HhonNI  ;*t  one*)  lio  brukcn  up ;  in  jhiIb  the  jiriitonora  thouU,  if 
pirbxiltli^  Ik:  nimoval  fi-um  lliu  ()ua]-t«r  iu  which   the  dueoM  appfltndi 

i|M  should  hi:  «hifu-d  ;  on  pinnlationit  mid  luiiici  Kuch  measnres  BhooU 
ttJopti.'d  at  oLir  kiKjiw li^dgc  of  the  biiMit^t  niid  imliim  of  beriberi  mmI  the 
circum&laiiCL-s  of  thu  auM  ^ug^eai ;  oti  board  ship  the  crewi'  qosrtcn 
ttiitst  bo  cloiuiHcd,  dixinfccted,  vbitu-vashcd,  and  ventilatcti,  ami,  il 
practicablu,  thu  nivn  «'itt  to  sleep  elsewhoro.  Tn  all  CMea  tbe  ditAuj 
miut  bo  iii<(uiiijd  into  aitd  siipplcnientod  if  found  inf>uflicient. 

Tbe  fii'st  and  in<wt  impnitAiit  thing  to  he  nttcii<leil  to  I'n  the  trestiDnit 
of  a  Ciwo  of  liyriliflri  is  the  rpnioval  of  the  patient  from  the  room,  lUid,  it 
poi^ible,  ivoni  the  house  and  neighiioiirhood  in  which  cbe  diseu&c  wai 
acijiiircd.  [ii  JapiLn  and  in  Java  it  hstt  hc4?n  found  thnt  aending  tieriheri 
piliunl4  tOKOnio  hi^'h  and  dry  spot  is  gpnorally  followed  by  rapid  iniprort- 
ment.  In  Singapore  tv  siniitur  rcsidt  followed  sending  tieribfri  smiucn 
prisoners  to  ncn  tor  a  dhort  tini«.  In  the  wLiieji  of  l)«."iitKMT  l>roiipht  U' 
the  Seamen's  lloftpititi,  (.rieeiiwich,  from  ships  in  the  London  Uocks,  it  U 
found  that  if  they  surviv*;  the  first  few  days  on  shore  they  sleadilj 
recover.  It  may  be  laid  (iovn\  as  an  axiom,  that  in  all  oases  of  beriberi 
the  chfitLces  of  recovery  are  very  mueb  prejudiced  if  the  patient  reouui 
in  the  tainted  spnt. 

The  diet  ought  to  >>e  fairly  liliera],  bulky  articloa  of  food  being 
avoided.  liiee,  therefore,  being  of  a))ulky,di«tendin^  character,  should  tw 
given  only  in  I'ery  sniall  ipiantities,  It^  place  being  taken  by  wheal»  bnrlev, 
and  lieAHt.  The  .Tjipaiicsc  use  in  berilwri  a  bean  tbey  caU  "adjuki" 
{Phnseo'tis  ru'liivftr'i),  ivhich  they  cook  and  eat  alone  or  mixed  with  bariqr 
and  rice.     This  Iwnn  is  markedly  dinrciic. 

If  the  case  be  &  mild  one,  tbe  patient,  suitably  clothed,  should  Iw 
encounigod  to  keep  out  of  floors ;  but  if  it  be  a  severo  one,  csp^'otully  if 
liierc  bo  signs  of  rardiac  weakneiw,  he  ought  to  lie  kept  at  rest  in  U-d. 

Quinine,  salicylate  of  Bodium,  arsenic,  nitrate  of  silver,  belladoani, 
caffeine,  treeak  ferook,  are  some  of  the  many  dntgs  which  have  b^a 
»dvoi»ted  from  time  to  time  ;  hut,  so  far  oa  known,  there  is  no  m«<lirine 
which  has  a  specilic  influence  on  this  disease.  The  drug  treatment  rvsolvoe 
itaelf,  therefore,  into  a  treatment  of  symptoms. 

My  routine  practice  has  been  to  connteraci  constipation  al  th« 
outset,  and  to  relieve  the  iiannnulation  of  fluid  in  the  tissues  by  the 
adminis^tration  of  small  and  fniipicntly  rc]x>ii.tcd  doses  of  sulphate  of 
magnesium  or  sodium  ;  combining  thu  aperient,  where  there  is  evidence  of 
cardiac  debility,  with  Bra-'UI  dosi-fi  of  dij^iudis.  When  the  disease  is  buIi- 
wding,  thi^  aperient  is  omitted  and  iron  siibslituto*!.  L-iter,  wheirmii«ciihir 
hypene^thcsia  is  diminishing,  strychtune  with  massage  and  facaduation 
are  prescriheci 

Cramps    and    ftxceaaivo    muscular  hv*penr-8theBia  may  he  Created  h 
anodvne  lininifuts,  bromide  of  polas«ium,  or  tincture  of  aconite. 

When  t^yinplutiia  uf  utnliuu  failure  appuar  from  over-distension  of  tbe 
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.  bout — xiid  it  mtist  i't;  buiTiti  in  miiiii  Ibal  thuy  often  do  ko  appear. 

un  Ignite  siuUii-^nly  even  in  what  seomi^  tu  lie  a  very  niiUl  ca«e — trcattneiit 

must  bu  jirouipt  and  ttnurgelic  ;  otherwise  dt^alb  is  nvaily  sure  ti>  ensue. 

TVn.'ftJi'e    un    tho    HpixAmiico    of    nuu'kud    l(n*atliI('s.Hn('ii8,    |iid|jiUitioi)B, 

lattRcTTLil  pains  nnd  dtaLrcss,  cyanons,  and  mch  Gyniptoms,  a  full  iUmo  of 

tii:rT-i:Iyi prints  urof  nilriU*  uf  aiiiyl  )(liuutcl  lic^idmiiiistuii'd  at  ont'e.     Sltuon, 

■k  \wt  luul  bisgv  cxpum'iice,  rt'couiiuuiid:*  tivt:  tu  tun  nitninis  vi  thv  one 

•^t  ipnt  Bulution  of  ihe  former,  to  bo  Fti|)eiitecl  every  qunrtor  or  half  hour 

u  skiuptuuis  indirutc.     At  iht-  same  time  a  'luickly -acting  and  cniTgetic 

i-uhiiTiit',  suoh  aa  croturi  oil,  or  clateriiiin  with  or  wtthiKit  calmnrl,  shonld 

I>r  Mlniini»l4-rf(l.     If  those  menitiirc:!  do  not  !tj>eetlily  give  rt-Iit-f  ibe  only 

Kinrr  of  Kiviii^  iIk'  palient  in  tu  bleed  him  fj'«>in  the  ami  or  iit'ck.      This 

^ii'n  Slaves  nil  iintuerliaie  danger,  and  givce  time  for  other  meu£ui*e^   tu 

i-x.     A*  thr  phlebotomy  may  have  to  l>e  rcpejited,  it  ts  not  adviaabte  to 

uka  noro  than  five  or  tax  ounces  of  Uood  at  a  time — jiut  suHicient, 

llut  ifl,  to  relieve  the  labouring  heart.      In  de«[)crate  cases  aspirulion 

•I  tile  right  ventricle  luu  been  recommended. 

Hydrothomx    and    hydro])ericardiuni    must    not    bo    overlooked ;    if 
tlliuioa  be  coa&ider&blc,  anpiiiition  may  bo  [iieeessury. 

Patrick  MA^'»ON. 
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MALTA   FEVER' 

Synosymk.— The  follownng  are  a  few  ^\t  tho  many  immes  which  have 
boon  jfivea  to  this  diseane  at  difleretit  timcA  :  0\\»tric  rrnufteid  ami  Bilimt 
remtUftii  /frfr  ;  Jif'tiiifnanain  J  ever  ;  MfdiUmvimH  rfoslric  rnniHent  fti-er  : 
Ijx /fi'brt  ^r.-Jrii-lfiiiaia  ;  Fiffo-miilariaf  fevtr  ;  inter  mitt fnt  lupkoid ;  Adeixo- 
tjfphoid  :  Ftbrucomf^vaia;  Febrtf  ftuUimfiK .  7)/pli"-maliti-inl  /em-  ;  Fythogtnif 
Mfiiurmia;  liatk  jreer  ;  yMpaliUin  Jrur  ;  JJanvbian /ever,  etc. 

*  Bome  DMotoirUts  object  tn  tlin  name  "HnlU"  fever,  Tlir  nknie  si«>nA  to  ma  to  tw 
MltlWl«till7  iinol)J«-llaii«'J#— »»"tiiiV.jw.liaiiBlil»i,  (or  innt.-iiiM-,  u  the nomeH  "  niu^liiu"  "  f*li«k" 
ant  "  iUiuuIl"     TIm  UbI  of  Bjnonf  nui,  ar.  Aoy  nU,  niakua  oue  <le*pKir  uf  >  Iwttor. — Ki>. 
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SyST£M  OF  MEDICiNE 
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Short  Description. — An  endemic  fever  of  long  dnration  (iisurII}'  lartiag 
from  n  few  vrocks  to  many  months),  accompanifd  hy  pr(»fu3«>  pere|Hr» 
lion  urid  uoriKtipiitiori,  hmcI  cflfii  followed  Uy  pains  of  a  rbeunurttt  tt 
ncunil^ic  rhrkracUT,  with  swelling  of  the  joints  or  orehitis.  nnc)  t4!iM]Bnwii 
aiid  iriiliUjjomoiit  of  Uk-  uplwen.  Th«  disease  is  further  characi^ri*«f  hy* 
snuitl  lujitaUty,  tedious  eonvalcecoiiei!,  »  coiisUnt  liability  to  reljip«ea,ud 
wflll-TUitrlKMl  anicmiik     It  is  not  contagions. 

History. — On   tlu's  point  on*  is  nnnhln    to   obtain    much 
historiejil  rcfaronceA      In  the  ICpi'Uniics  of  Ilippocrattr*  there  aro 
which,  mftlfirig  allownncp  for  the  differences  lie-twcen  the  motIe«  of  tfaou^ 
and  e.v]jies!*i<>ri   uf   his  d«y   and    those   of   otir   time,  might   iilmost  pHi 
fur  ii  hrief  d«scriptioii  of  tho  disejtsc. 

The  e-arliest  mention  of  thU  fever  is  found  in  the  reports  of  the 
mudiail  oflici-s  of  the  army  and  navy  in  the  ijarly  part  of  the  prcMCii 
century.  That  it  undonl>t«dly  existed  not  only  in  Mnll.-t,  hnt  also  in 
othor  parts  of  the  Moditcrninean.  is  very  clear  from  th(j«c  re|)orl«. 
Burnett,  vrritinj,'  oa  tho  fevers  of  the  Mcditeiraneaii  in  IHIG,  diwcrilw 
thiii  disease,  as  lieing  one  of  a  scvore  remittent  malai-iril  chiintctcr.  It  vh 
uqtially  prcvttleiit  nmon^  the  Dritlsh  iKrcnpantA  and  tho  m-itive  populalion, 
but  in  both  possibly  sumcwhat  modified  by  the  food  and  insanitiiry  con- 
ditions existing  at  that  date.  That  it  was  tlie  same  fever  aa  we  uti  now 
di6cu««ing  i«  vvideiil  fiom  the  vtatemi^nts,  "T}i(»nL;h  feters  ar«  mort 
oomm«)n  than  in  ICn^lnnd,  they  oceiision  less  mortality  thim  in  the  United 
Kingdom  "  ;  and  again,  "  Rheumatism  was  common,  and  often  cxtrcmdf  d 
iutnictable,"  " 

In  tho  few  published  writings  of  the  older  medical  ofBeers  o(  the  anaj 
and  uavy  it  doe;  not  appenr  that  the  pnmary  fevor  of  this  dweate  vu 
distinguishL-d  ftimi  the  malarial  remittent  or  continued  fevers.  It  wh 
not  till  nftiir  the  Crimean  war  that  tho  distinction  began  to  be  made. 
During  tli>.'  last  twenty  yeiins,  however,  nut  utily  h;w  thiJ*  iH^eii  done  with 
iricnuwing  fruiiut^ney,  but  the  connection  bi-lM-ecu  the  priuiu-y  fuvur  and 
its  sijijiielii  hius  been  more  and  more  clearly  seen. 

Geographical  Distribution. — The  island  of  Malta,  from  which  this 
fever  uku's  its  niinii.',  i»  bituated  about  GO  miles  fi-om  Sicily,  and  nearly 
2011  milds  from  the  Afiican  coast.  It  is  of  irregular  oval  shape,  aboitt 
12  miles  fi\>ni  dioiUi  to  south,  and  2(1  miles  from  e:ist  to  we«Jt.  Tho 
surface  pn^sents  the  appeuranee  of  nn  inclined  plane,  sloping  gmduall/  u 
the  south-west.  Tho  whole  substratum  is  composed  of  a  soft 
sandsUiiie,  and  i»  but  scantily  cuvered  by  soil. 

Tim  isluu'l  contains  rioitber  river  nor  lake,  and  from  its  geological 
structure  and  tho  absorbent  nature  of  the  soil  hns  little  marshy  or  swampr 
ground.  There  is  no  exuberant  vegetation,  brushwood  or  Eoresv ;  the 
verdure  is  scanty,  and  the  greater  part  of  the  surface  presents  nothing  to 
the  view  but  the  arid  rock. 

The  most  prevalent  winds  ai'e  from  the  south-cast>  south  and  north 
west.  That  from  tho  south-east,  termed  tho  sirocco,  is  common,  woi 
prevails  principally  during  the  antumnftl  months. 
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Thfl  Annual  moan  tompitnituro  ia  f)8"  F. ;  rhe  hottest  month  (July 
or  Aiijfiut)  is  (fl"  F. ;  the  coldest  manth  {.latiuary).  55"  F. ;  Lh«  ex- 
tnmw  ytarly  range  (from  hi^hi^st  ti>  lumwt  tcmpcmture  in  the  shade) 
U  SB'  F.,  munely,  from  9G '  F.  in  .Itily  to  40^  K  in  January ;  Lliv  moan 
yoBTly  nuige  is  about  48"  Y. 

The  minfall  is  aliout  twenty-four  inches,  tliH  gimter  part  of  which 
islU  in  Xovcmltcr,  IVci^nilirr  and  .lannary.  t>iinng  the  onniniLT  months 
th«  i«liiml  is  alnioft  nunlets. 

Thjii  the  fever  is  not  confined  to  MaltJi.  there  13  now  ample  proof.  It 
h»  long  luN-n  recogni»wl  an  identical  with  the  "imk  fever"  of  i_iibralUir, 
which  view  l>onaid80fi  (8)  also  confimis.  Ve-Ue  (*!),  who  hna  seen 
nuny  cnww,  hplievea  that  the  fevers  of  Malta,  IlihraltAr  and  Cyprus 
an  all  dho  and  the  luame  disease.  In  Italy  it  hfui  hei^n  dtmcrihed  Hit 
oDOurring  ac  Naples,  Bcnevcnto  and  Civita  Nova  dt;)  Sruno.  Tomoselli 
kw  Been  %  large  numlwr  of  cases  in  Catiiniii  in  Siirily.  In  Omstantinople, 
according  to  Pattereon,  Cbis  iever  is  common,  and  is  known  under 
the  rag«e  term  "country  fever."  Capetannkis  slate3  that  this  fever 
Mtds  to  become  freiquent  in  the  town  of  C'nndia,  nnrl  is  Ijiiown  by  varinns 
Minos,  such  as  "  Italian  fever,"  "  Ne-iipolitan  fever."  and  so  on.  Apparently 
it  mw  unknown  there  a  few  yeJin?  ago  (Bniee),  MJlnns  (fi)  sUitcH.  as  the 
rmult  of  three  y»sirn'  careful  stndy  of  this  diseaw,  that  he  ia  rnnvinccd 
It  is  pr«valimL  in  nil  part«  of  the  shores  of  the  Mediterranean  luid  lied  Sea  ; 
4  cue  o(  fever  at  Sawikcn  or  Massowrivh  will  not  present  fe:uiirea  very 
•liftervut  from  those  of  a.  ca«e  at  Malta  or  Naples. 

Otivor  (7)  has  soon  and  treated  cases  of  fever  contracted  on  tho 
hmkfl  of  the  Danube  which  were  neither  pure  malaria  nor  cntenc  fever. 
The  ca»i.-«  were  characterised  by  long  duration,  hoiall  moi-tality,  and 
frequent  ruUpsM, 

From  this  brief  summarj-  it  is  clcjir  that  thin  fever  i.'i  not  limited  to 
any  one  place,  but  apjHsars  to  diffuse  itself  u^cr  a.  wide  area  within  the 
•uhtropicAl  regions.  In  its  secondary  stage,  in  persons  who  have  contrneted 
the  diacAse  in  ita  endemic  home?,  it  may  bi.-  seen  in  this  country;  biit  it 
kaa  noVor  nriginatod  or  ifpread  in  tliiii  eliumU-, 

Like  other  diseases  belonging  to  thw  Irojiicnl  and  subtropical  Eone^ 
it  IB  rootit  fr(H|Uetitly  found  nu-ar  the  shorwi  of  the  Bi,-a-co;i«l  and  on  the 
hanks  of  largo  rivers;  inland  plaevs  Iieing  comparatively  free  from  it« 
attaekfl.      It  prevails  ehirHy  during  the  hot  months  of  the  year. 

Period  of  Incubation. — The  cimditinns  under  whieh  Malta  fever 
oooura  often  rrndnr  it  xevy  ditHcult  to  arrive  at  a  definite  conclusion  as  to 
ita  period  of  incu1>atinn. 

Undoubtedly  we  have  somn  few  facW  showing  with  tolemblo  occuracy 
the  time  that  has  intervened  between  the  exposure  to  the  cause  and  the 
inniBion  of  the  iUncss.  Chartres  states  that  six  days  after  the  100th 
Re^^eut  occupied  Vcrdala  Barrack  at  Malta  (;aw«  of  this  fever  began  to 
b«  admitted  to  hospital.  Marnton  siiys  that  ten  days  ib  the  proltuhio 
itmibBtion  period,  and  gives  two  cases  to  justify  hi*  conclusion.  These 
MV  instances  no  doubt  in  which  the  fever  has  been  etmiewhal  sudden  iu 
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its  onset ;  but  thoro  ci-o  nviny  nu<'.i  in  M-liich  ihrt  uluck  cnnios  oa  skmlr 
nnd  insiiliotisly,  and  in  w-hi<;h  it  i*  inijios-siMc  to  fix  any  limit. 

On  aucouiit  of  Ltic  loii^  clumtion  unii  Lliu  constuiil  rtfbijSM  which  likf 
placo  dni'iiig  the  prdgrcss  unil  course  of  this  dtMasc,  it  is  imponiUe  to 
statu  whether  one  alUick  confers  an  immunity  from  a  second.  TV 
quotiliiin  in  xUll  luukuirliKl.      iJmco  ia  uf  upinion  that  mich  is  tho  ruse. 

General  Symptoms. — Tho  invasion  of  the  diKOJiso  may  Im  suddm  iir 
gi-<tilu:Ll.  Thri  wyiijpl'itn*  ill  tho  t':i.rly  BUiyu  aic  ralhur  ol»«:Hre.  Tb* 
attack  is  preceded  gi^uoi-aliy  hy  dyapoiieia,  t;mgui»r,  hoa«iachi%  vhilliiwfe. 
and  groat  w(\akne88 ;  it  is  oft4.'n  tuxompamod  with  muACiUar  ptiiru.  Tbr 
ptvUiuinnry  Btago  i»  usually  markixl  W  luM  of  apputitti,  oftori  hy  h««d»cbf 
Jind  bitckiitfhe,  but  aoUlom  Iiy  rigor  or  vomiting.  Symptoms  of  gHUie 
dorangemfiil  manifest  thomselvea  at  on  early  period,  and  jtorsist  more  ur 
1e«ii  to  tho  end.  After  n  few  days  tho  p:iLieiit  tinlfei-s  from  luusea.  «)■» 
tim<?s  even  vomiting ;  hid  boweb  are  generally  constipolod,  tbaiig)i 
there  mjiy  lie  diarrliorci.  He  fe**!*  cliiUy  and  feverish,  and  rwxigiiiw* 
that  hiti  illness  i«  iQci-ciuLng  ilay  by  day. 

In  tho  more  scvcro  fonns  intonae  frontal  headache  ts  present^  witli 
enlargement  and  tendernejut  of  tti»  »ipteeit.  The  patient's  litssitude  ami 
iluliility  bccuiue  so  great  tliut  he  comus  to  t;i.k«  ari  interost  in  anythiuf! ;  br 
[oifA  his  appetito  altogethL>r,  and  throughout  tho  whole  day  ami  night  bf 
remains  hot,  tlilrsty,  ill  and  de^jxindiiig.  There  is  sometimes  iM  extn>> 
ordinary  feeling  of  restlessness,  and  tlii*  is  freipiontly  associateii  with  in 
somnin.  Those  symptoms  may  dcclino  aft«r  a  variable  poiio^l,  nrely 
less  than  a  week,  more  freipienlly  t-xtending  to  two  or  three,  nhni 
the  [Mitient  fancita  liimself  convaK'scenl.  But  in  a  day  or  two  reli^ws 
ocoiir  ;  his  nausea  or  vomiting  returns,  with  loss  of  appetite  and  consdpa- 
tiun.  which  iiiiiy  bo  folhjived  by  diarrbti-a  of  a  dysenteric  charHCt«r ;  the 
stfxila  arc  tli'vijjd  of  any  otfensive  odour ;  they  may  contain  miiciu 
and  UihilI,  but  they  are  mtually  dark -coloured,  and  are  never  Hke 
those  seen  in  enteric  fever.  MuKcular  jKiius  inciviiao ;  the  }atic!iil 
now  becomes  very  ana'inic,  and  hi.^  spleen  is  eidarged  and  painful  on 
pressure'. 

Ill  the  mora  Eovpro  eaties  many  or  all  of  tho  procoding  syxnptonu  arp 
aggritvatid  ;  the  headache  lM*comea  so  Jnt^nso  as  to  be  scarcely  emlurahle, 
and  the  drowsitiosM  may  nivi^u  into  BLui^or  with  low  muttering  delirium ; 
the  prnstnitiiin  ia  extrciiie  ;  the  Inript  hecnnie  c<inge«uid,  and  rvadily  take 
on  a  h>w  form  of  inllammaliou ;  ihei-e  may  be  opistaxia  or  sonietiniir^ 
con&idL'r:ililu  h;vmc>ptysiis  The  pain  in  the  limbs  may  develop  iiitu  very 
decided  rhenmatiKm,  \rith  ufTnsion  intn)  tho  joint*.  Kndoejinlitia  nr  olhrt 
complicatiooa  may  BU|)ervenc,  and  d<»ith  ensue  at  olinosl  any  period. 

Di/jrAke  Sifittem.' — 'J'ho  symptnmB  uf  g&stric  and  intestinal  catairfa 
manifest  them-^clvpa  at  an  early  stage,  and  persist  more  or  \c.ss  to  the 
end.  The  tonpio  is  ctjalvd  white  with  red  edges,  and  tho  papillae  are 
prominent  at  tho  bu&c ;  it  is  lurge^  Hat  atid  flabby,  oiid  sometiiaee 
tnarkrd  with  tho  impreiM  of  tho  teeth.  As  tho  disease  adraoces  thr 
totigue  becomes  more  or  lesa  coat«d  in  thu  middle,  and  red  at  the  lip 
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Vfsile  liafl  found  this  conHition  so  c<in»lJiiit  [liat^  sn  lr>n^  h» 
he  never  cuuaiduj-s  a  man  five  fi\iiu  iho  twidcnry  to  reUpefa. 

Tbo  tonsils  are  often  onlargod  ami  swoUon ;  lh«  phun-nx  roiijptauiil. 
and  occasionAlly  ulccn»t«d.  The  gums  nnty  lie  S|jon;;_v,  uiid  may  Ijleed 
frocJy  :  wiruutiwiTS  thoy  aro  mw,  «»r«,  and  sUgluly  lUcoiiiCtnt,  'i'h«  luiLni' 
ii  at  Limi-4  cimtod  with  an  a])lithiiit.-«  tlojxictit,  hut  th«r<'  tUics  not  appear  tn 
be  any  iitoliiiution  for  thi«  to  sitrejui.  Thrro  iit  p-nor;illy  Homu  iiiK*ji;(ineMi 
at  tlie  stomach,  nith  a  fooling  4jf  luu^ai  after  iuod ;  hut  vuiuiun|r  iu  tbii 
okHv  Mago  ojf  tho  fever  in  uncommon,  ami  betokens  cithi3r  a  soverc  attack 
or  the  «;irly  sIajjb  of  a  i-eUp»c.  Th»  jipitelitv  varies  ;  when  there  it  nv 
uasca  it  U  ikiiuilly  good. 

Tho  howcU  are,  as  a  rale,  constipint^xl,  pai-ticnlarly  in  the  milder 
raiww,  Imt  tbi-r«  are  m-tny  t^xuepliunx  to  this,  tln-y  .'ife  ct-lilotit  reguhu; 
uficn  ci>nlini_'<l,  and  m  often  as  not.  tho  |»ttioiit  Hitri3i^  iivm  diarrhcca,  thr 
vractuitioiu  Iwing  a*  du'icrilvod  ahnve.  The  ;iSdoiiurii  may  he  tyin[>nTiitic, 
tiut  thU  i*  QiiiiMial.  Tho  tiplevii  k  alnuyti  erihirged,  and  prcssuiti  over  it 
tanM»  puin,  even  in  thoiw  case.i  which  are  otherwit^e  cunvalescerit.  The 
iiter  »»  MKnetintcs  enhirgod,  and  Jiiiiy  hi-  t-^ndor  on  pfCJwuiv,  hut  in  my 
own  experiencQ  the  enlargement  of  tlii^  orgitn  is  not  constant  or  easily 
domonatrated.  When  pain  U  ni^mplaineiJ  of  it  i^^  invariuljly  the  left 
hypodbondriiic  region  tJvtt  is  ivf^-mxi  to,  and  not  the  i-ight^ 

Uefpirdtortf  S^-ieta. — There  is  a  very  genend    tendency  in  ibis  dis- 

lo    bnmchiid    and    CfitAirhal    atTertions.        Aliout    the    end   of    tht- 

or  the  commenconieiit  of  the  third  week  evidences  of  congestion 

tiia  longa  appear,  the  apices  being  the  pnrtij  chiefly  involved. 
The  acrority  of  the  congh  and  exiK-clomtian  are  gfrierally  out  nf 
all  prupaji'tiofl  to  the  phyMieiii  "igits.  On  aiiiH'ultJition  sibilant,  niurrjiis 
and  rhnnchnl  rAlc8  aro  heard ;  on  poj-cu^ion  there  is  somewhat 
diminishc^i  re»oiuuieo.  This,  iu  Meveii)  cn»e*,  niny  be  followed  by  con- 
L  JWLM'"'  ^^  *'**'  lower' and  ijosterior  piirts  of  the  liuigB.  rapidly  [lassing 
W  vi^^it^nmonia,  aceompaniecl  by  pleurisy  and  etl'u^ion ;  in  idniost  ever}.' 
case  it  oonm  oa  the  left  side.  The  dyspnrea  and  the  aninnnt  of  blood 
in  the  ftputa  are  oiil  uf  ull  prttpurlion  to  the  conditions  found  on  physical 
examinalinn.  In  the  more  severe  forms  4if  the  discjise  thin  inlhmnna' 
tioa  aHumes  u  chronic  c'harHct<,T,  aud  chronic  ptn-'UUkonic  {ihlliiHis  may 
fullow. 

CiftnUit(»rtf  Sifilftn. — Palpitation  is  by  far  the  most  comnrton  symptom. 
With  the  least  Bxeilement  the  hcurt  bi.';tia  with  unu»u;d  i-apidily,  and 
"lurauc  nmrmuns"  become  luidilde.  The  jiiiUe  ninges  from  eighty  to 
ninety  ItrntA  per  minut«,  and  seldom  exceeds  this  during  the  fir^t  period 
of  tho  disease  :  during  tho  later  i^tagej^  the  puUe  giiins  in  frequency  and 
toAM  impnlsp.  Purpura  frequently  complieates  this  disease,  and  epis- 
Uuds,  hsemoptyais  and  bloeding  from  the  gums  are  coninion.  The  red 
bliMxl  corjHwel.'a  us  a  nile  fidl  from  5.000, "t»0  per  cubic  millimetre  to 
fthom  .t.oo(»,00*l.  The  whitebloodcurpu^tttesinmostooaes are  found  to  \te 
normal  in  niunlier  (Bruce). 

ToHperalare. — ^Tho  lumpuruturo  curve  in   Malta  ievcr  is  extremely 


imcalar;  to  much  sn,  that  it  is  imposdhlo  to  prvst'iit  any  one  case  nr 
mnab  ttuirt  as  charactcriHliu  of  tlu-  <li»cjif<i?. 

In  the  early  atage»  thp  raiijip  of  t^mfwraturo  U'sually  prewnta  a  ««- 
tinned  form  of  fever,  willi  sli^jht  rxaL-orliatioiia  of  t4-ni{>emturc  in  tlie 
evening  not  exceeding  otio  nr  two  degrncs,  the  tompcmturo  ranging 
betwuou  l(>2°  and  I<I4°.  In  mild,  iincom|ilicat(vl  cuaeB  tliis  condition 
luts  for  a  wenk  ur  tni  dnyn,  when  the  norniul  ti^mptirature  \a  nvched, 
and  corivalftaccnco  is  I'titidilinhbd. 

In  less  fiivo!UiiIilu  casts,  wlien  relapses  occur  after  an  interval  of 
ton  or  twt'lvt'  iliiys.  a  scconrl  iiioniand  of  LPni|H'r:itnrp  takes  placo.  loAtin^ 
aIxjuI  ten  to  twi-lvn  days ;  when  again  tho  iinmul  line  ia  rcaclu-d.  Thi* 
nmy  be  followixi  \>y  anuttiur  rvlitpau  with  a  somewhat  lunger  intcrral, 
and  with  a  shorUfr  piiriiMl  of  fiTV(>r ;  aiU'r  thia  tht'  lcin]i(>raturu  again 
bticunien  normal,  and  with  comj^anitivt'Iy  few  exceptions  this  disturbance 
ond^. 

Frfqiiently  in  thfl  secondary  stages  of  tho  fevor  the  tcmperatui*, 
lUu'iiig  pyrexial  penuiK  presents  the  reinittent  form.  In  tho  early 
morning  and  fiirenoon  the  Lemfwraturu  in  the  axilla  and  iitider  tbi< 
toiigiie  ia  moat  frcquent-l}' hctwppn  &7"  and  lOl";  Imt  in  the  aft<'rnrKio 
it  rises  more  or  lesit,  generally  from  two  to  four  dfgreea,  and  continoci 
high  itiilil  niidiiight>  ur  perhu|}!4  a  litth.^  lalur,  nlien  deforvcficonce  aeu 
in  with  p^i-Mpiration  {Veale). 

In  fatal  cjiees  the  temperaturf.-  usually  nuw  up  rapidly,  shortly  before 
death  reaching  1 10". 

NfTmiit  Sijuterii. — Thfl  face  and  exprefiaion  are  tndy  characlerMtk 
of  thifl  fever ;  tho  pallor,  anwrnisi.  weaiiness  ami  deepondcnt  mannrr 
Imtoken  th»  virulent  nalnro  of  thi'  ]H>iaon  and  its  nfTvct  on  tlio  nervow 
gyateni.  Pelinum,  as  a  nile.  is  confined  U*  the  more  eerero  cjiso. 
Insomnia  it<  fre<|ucntly  niingk»l  with  an  exceadive  irritahilily  which  'm 
often  aaflociat^l  with  Inaa  nf  nipmory. 

In  the  sevoTtdacy  stage  these  symptoms  become  more  coiupicuooL 
Tho  patient  ia  wmk,  tremiiloiia,  almost  timid,  and  rnady  to  shed  t«ani  on 
tho  lisast  pi-ov^tfjition.  M*ire  rarely  nno  may  obftori'e  aphonia,  or  a 
temporary  \o^  of  sciLs^ttion  or  of  tnotion  in  the  extremitiea.  Then 
deviations  fi-om  the  nonnnl  Rtate  exist  in  various  degrew :  sometime! 
one,  «omelinie«  anotluir  awiimea  a  fc[M><;ial  piv-eminence.  The  iihock  to 
the  nervous  system,  after  tho  grader  attacks,  remnins  for  Bfimc  time. 
The  niemoiy  is  considerably  impaired,  eflpocialty  with  regard  to  namM 
and  d:itys,  or  rather  the  cb i-onologicat  order  of  events  ;  the  poww  of 
concentrating  ideas,  or  following  out  a  train  of  thought,  is  temporarilr 
dtwl-roywl,  and  l»nt  vciy  alowly  rotnma.  \Vp  in«st  not  mistake  the 
mental  aberrutioiLS,  the  aphonia,  antesthesia,  liypeii!esthe!>iEi,  and  vo  forth, 
fur  eymptoTns  indicative  of  pei-manent  lesions  of  the  bniin  or  spinal  oord 
(Veale).     Neuiitis,  especially  in  the  form  of  sriaiiea,  is  apt  to  occur. 

Genilo-winary  St/sltm. — One  of  the  most  painful  complications  of  thi? 
fovor  is  inflammation  or  neuralgia  of  the  testicle;  it  occurs  in  about  15 
per  cent  of  the  ca»e».     The  epididymis  is  the  part  most  usually  affected, 
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ii  mil  infrc-iiiienllj"  tho  Inxly  of  tlw  U-atifle  is  involved  also.  Th« 
iLdtttninatioD  ustially  Bn)>!ti<lM  vritfaout-  any  active  tiimtrntiiiL  The  avor 
tga  dnily  ()uantity  of  uriiiu  [Muvied  i»  lietween  fifuwn  and  twonty-livo 
moott  ;  it  is  nentral,  or  \ery  slightly  Acid  w-ht^n  piiiutt^l :  (hero  is  usually 
a  depusit  of  litlist«8  hikI  phonphAUis,  but,  jip»rt  from  ptv-existiii^  kidner 
dtaeoiie,  albiuntn  U  extmnii'ly  rare.  In  vury  severe  atLickii  Lite  may 
tie  present  in  the  tirino. 

lmtfyiiinen(«yy  Svfit'».  —  Pallor  Jiiid  antemia  are  pcrhajis  iho  most 
rl)AnM:ti.'ri$tic  features  in  the  early  stage.  A  condition  approaching 
uumiice  tnay  aUo  l>e  preswiit,  but  this  i»  uiiiimiM^.  Pei-spiration  is 
jirofase^  and  »tiUan)lna,  in  great<>r  or  Ivsa  nunilier,  arc  aLniast  nn  invan- 
ablfl  arenin|)animi>ntv  ditanwHis  eruptions,  such  as  erythema,  eczema 
uid  (<ryth>*ni.-i  n>Ml(cii)ta,  aiii  not  uncoitiinnii  in  th<>  ttfrcnndai'y  Ht>Lg««.  Many 
pattonU  compiiun  of  »  tingling  or  pricking  sensJitiun  in  the  face,  forchmd 
Of  kandji,  withont  any  roitditioit  to  account  for  it,  cxr<ipt  jxirhniM  thp 
nervous  stat«  already  referred  ta  The  hair  falls  oul  in  nearly  every 
caso,  usually  during  the  secondary  8ta^  when  the  rheumatoid  pains  and 
•vtlUiip  ar«  moat  severe. 

jtrkaUtiftoNf. — The  rheumatic  pains  rarely  if  ever  occtu*  during  the 
early  stages  of  the  disease.  There  h  no  constancy  in  the  onler  in  which 
tli«  joints  are  alTectod.  Sometimes  the  small  joints  of  the  hund  or  foot 
titfirr  first.  In  my  own  experience  the  extremities  were  most  freriuentljr 
inTolveiil,  ami  the  ankle-joint  hy  preference.  The  joints  hecame  exqutritely 
tender,  not  in  coiiseipience  of  the  aniunnl  of  eflhsitin  prcment  n-hich  is 
often  inron:aidurabk\  but  from  the  hypcnsslhesin  of  Clie  iiiteguni«nt. 

The  most  painful  of  all  the  joints  are  the  wiriM-iliaf;,  in  which  the 
least  moveinrnt  caiiiM's  the  niiKit  intvnse  piiin.  In  Muoh  i-anen  every  cliang* 
nf  position  is  drcwied,  and  the  patient  lies  for  djtys  in  the  same  position, 
risking  the  formation  of  Ixvl-sores,  and  rettiitting  the  desire  to  evacuate 
the  bowels,  in  order  to  avoid  the  sulTering  that  the  movement  entails. 

The  tendo  Aehillis  and  the  fihntus  stnicUires  round  the  ankle  joint 
are  frwjtu'nlly  impticatwl  and  cxcee<iiiigly  painful  :  oftentimes  the  himbtir 
aprinuurosifi  and  the  Klivaths  of  the  nerves  issuing  front  the  siU'ral 
plexiu  arc  atrecte<i,  and  the  p.'Lin  runs  dun'n  the  ttack  of  tlie  thigh  or 
nuliat«s  to  iU  anterior  surface. 

Occasionally,  as  in  gont,  the  huren  over  the  patella  (ills  with  flitid  and 
becomes  painful ;  but,  more  fretjuently,  piiinful,  mKle-Eike  swellings  form 
on  the  ribs  or  on  their  vartiKges,  or  evt-n  on  the  tileniuni  iUelf ;  thp*« 
bave  l»ocn  obserN'ed  in  pitients  who  liod  not  presented  a  sign  of  fiyphilis, 
cither  rongeniLil  or  ac<^nired. 

Etiology. — Cntil  the  appearance  in  I8S7  of  Bruce's  chwsical  and 
flcienlific  aceounta  of  the  fever,  nothing  di-finite  wjis  known  as  to  its 
causation.  From  the  accessible  data  available  from  stalistica  and  rocoixis 
of  the  Army  Medical  De[KirLment  {^)  during  the  prcat-nt  centiirj',  and  from 
the  pii*valence  of  iu  atuicka  during  certain  peri<Mla  of  the  year,  it  was 
rarly  appanmt  ihat  its  prcsfMice  in  Mai Li  and  Gibraltar  was  connected 
witli  Inad  and  organic  matter  from  human  esuices. 
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The  Cfirlicr  writers  are  of  opinion  that  lliC  poison  may  bo  difluaed  in 
the  air,  ami  (hiLt  it  enters  ihc  hiimnn  Hy^lvni  \>y  way  of  tlic  rcxpiratonr 
ptwsjigeft.  Tfjniaselli  tlicrnforo  aliegod  tdiit  it  is  a  fevtr  nf  miasniatic 
oi-i^rin  \  othi^rwiso,  he  fuivK,  W  wiia  unalile  t^^  ntxoiint  for  ita  rapid  diffa- 
Hiou  ou  ii  liii'gti  ecrili.'. 

In  Naples  this  fever  is  siiid  to  frequent-  the  laH-lying  partu  uf  the 
town,  and  thofte  localities  espfcially  where  the  ftcwora  are  diftcharjied. 

Sewers  and  scinigo  works,  where  theira  have  Won  undertaken,  u  in 
Valctt-i  Jind  Nnplos.  apj)enr  to  have  had  Httle  intlnencn  in  diniiniBhinjr 
ihn  attiirkN.  Itidi^ecl  thfse  vliainivls  are  »o  frifjiU'iitly  penioiis,  and  tillow 
th<;  fa.-cid  mutter  to  Aoak  Into  the  ])uiv.s  of  tJie  soil,  that  they  virtually 
herome  clongal^N)  reivtpooU.  ain)  iiicniise  mther  than  lUminish  the  Ui^ 
aeminatioii  *\i  the  poiHoii. 

Tomaselli  notices  iho  sntDo  fact  in  relation  to  the  prevalence  o( 
the  fin-er  and  the  iiitrtxhictioii  of  sewers  into  CntJi-nia.  In  his  npinion, 
the  immense  i[\idntity  of  strwiij;*.'  and  sewer-air,  which  is  developed  in 
thi'Mp  8<'wer«  and  finds  its  w!ty  out  of  them,  is  to  he  placed  in  the  fmnt 
m3ik  nf  'Ws.  ciiis-iliim  ;  :iik1  is  an  argimimL  in  fiivoiir  of  the  atrial  distwrntitt- 
tion  of  the  morhific  agent.  This  condition  is  intODsJGcd  when,  duriiij;; 
pRriwIs  of  drought,  the  sowers  from  wimt  of  flushing  contain  pntrrfying 
deposits  wliich  exhale  poisonous  mi^tMiis.  The  samo  fart  has  also  luvn 
observed  in  Malta,  where  nti  inipvrfct't  Rysteni  of  flushing  the  seu'prs. 
when  these  were  first  laid  down,  was  folhiwed  liy  an  inc^eai«^  rath<T  ihnn 
i)  iliminittion  of  attackc 

On  the  other  hand,  although  there  \a  no  positiva  evidence  to  prove 
thnt  fTOd  and  water  are  vehicles  for  the  dissemination  of  this  poison,  wf 
are  conipnilod  >iy  analogy  to  admit  \\\v-  extreme  pnihabiliLy  that  Mails 
fever,  like  enteric,  is  chii'i)y  difluaed  hy  means  of  drinking-waler  or  other 
Huid.  or  solid  fooils,  Ut  which  the  ]Xiison  Iijik  gjiinod  access.  In  ihit 
belief  llnice,  who  had  a  coneidenihle  pnictical  knowledge  of  the  diecnii!. 
concurs:  and  .certainly  the  facts  above  mentioned  are  not  inconsistent 
with  this  alt^irnaki  view. 

As  regards  ic«  remoter  uuiues  Malta  fevor  differe  somewhat  froni 
enteric  feve-r.  In  the  hitu-r  dinease  all  oHsorvers  agree  that  the  predtt- 
ptwition  in  gifalfr  in  childhood  and  early  adult  life ;  especially  Wtw«ii 
the  ages  of  twenty  arid  twi^iity-live.  On  the  other  hand,  although  Malta 
fever  is  found  in  the  yoiuig  and  in  adiill^  men  \v^  to  thirty-five  years  of 
age  Ileum  to  Buller  iti  the  wim«  proportion  as  those  whose  ages  art 
Iwtween  twenty  and  twenty-five.  Tomnei'lli  ts  of  opinion  that  the 
greatest  nrimlier  of  cJises  occur  between  six  years  and  thirty  yean  of 
age ;  a  emallor  numhi-r  between  the  ages  of  two  and  six.  ami  thirty  to 
Hfty ;  and  ve-iy  few  above  fifty.  Sex  appears  to  have  little  inftucnoe;, 
but  the  diiM.';iJ»e  i»  perhiips  more  common  among  men  than  women. 

It  would  seem  likely  that  intemperanee,  by  diiniiii*.htng  the  powers 
of  resistance  in  the  inilividmd,  would  increase  the  liability  to  contract 
Malta  fever,  but  there  is  no  proof  that  it  does  so.  Few  pntienla  admilt^'d 
t"j  the  military  hospitals  can  be  chissed  as  iutemperatc,  and  none  ora 
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hrokfin  ilnwn  by  tTiia  cams.  Thnro  is  no  n^-idence  that  grief,  fear,  or 
other  emotion  enters  into  the  causation,  and  tbo  suma  diuv  bo  tiutd  of 
bodily  fulipio  and  uvur(!ri>w<tin^. 

That  Malta  fovor  occurs  in  an  ojiideTnic  form  thrr*  can  \je  no 
■  lueatioii.  Manton  (8)  sIhIcb  that  it  altfni.iLes  with  enteric  fuver;  and 
tliut  when  the  latter  diiujii&e  is  pmviilciit  MulLi  fever  lit  in  nhcynncc. 
fintoc  has  notiewi  the  SAmo  alt<^rii»tion,  nm\  Toniasi'lli  regard:*  the  fevon* 
which  ocourrt'd  in  CataniA  in  1872  and  JH7S  as  different  epidemics. 

Wo  find  othpr  ohanieters  whirh  murk  this  fever  as  rJbtinet  from 
enteric.  In  ontcrio  favi-r  it  is  well  rceo^nisMl  thnt  the  largest  number  of 
Cftswi  do  noJ.  iK-'tnir  at  the  perif^l  of  ^'jilt'Mt  lu-.it,  Imt  UBitiilly  from  six 
weeks  to  twu  ni'ttithis  aflerwanU  ;  and  the  miiiiinum  i»  not  reached  until 
a))Oiit  the  Kini«  lengtli  of  time  lifter  that  of  the  ninst  interna  cold.  On 
the  olhtT  hiLiid,  tliu  iH.>;iMon  of  IIil'  peiitfst  prevjilL-ncti  of  Mi^ltn  fi^vur  is  July 
and  Atj^Mt,  and  the  fewest  numher  of  ulUieka  are  in  December— the  two 
former  being  the  hottest  months,  and  the  latter  having  a  iiu-an  tempera- 
ture eynsiilerably  altive  the  mininiuni. 

ThiH  fever  is  not  conuijitona.  In  the  hoMpituU  at  Maltii  fwilientft  ani 
treated  in  the  genend  wai-ds  and  have  m-vcr  hcvu  known  to  itifuct  others. 
'['uiiKWflli  also  slater  tbal  he  is  of  thix  opinion,  and  relateit  llvit  nienibuiit 
of  a  fjiriiily  were  known  to  iKrcupy,  not  only  the  siimu  nxini.  but  ulm  the 
swmc  lied  with  a  siift'erer,  and  yet  remain  in  the  be«t  of  health ;  and 
further,  he  oIimtvixI  isuhite*!  ca*e»  in  the  coiuitry  ivliich  ithowed  no 
ttmdeiicy  to  spread. 

It  may  also  be  remarktvl  thjit  the  <iisfj]jie  iiiuicka  those  ooeupying 
large  and  weU-ventilaled  houses  aa  well  as  soldlera  i:i  barrack-ix^onus, 
and  pniiiulily  iu  an  eijUid  prii)ynrtiini. 

Morbid  Anatomy. — Of  the  morbid  anatomy  of  Malta  forer  there  ia 
not  very  much  t^)  bo  said.  Th«  principal  appeju-ancea  foiuid  on  posl- 
niorteni  examination  arc  those  duo  to  fevnr,  lu-ooinfianicd  by  a  high  t*>m 
peralure,  and  the  prest-nce  of  some  irritating  poison  in  the  l>I<Hid.  Thr 
serous,  miiscuhir,  mucom  and  Bubmu'^ons  layons  of  IVyer's  ]Hitehc(i,  if 
examini-fl  under  a  low  fiower,  are  fonnil  normal;  and  ihe  epiihetial 
layer  i«  continuous  over  the  whole  etirfaee  of  tliu  gland.  Under  a  higher 
puwur  any  morbid  cliangi>fl  uro  found  rcHti'icti-<l  to  thn  nnieoun  and  sub- 
mucous layers,  and  consist  in  a  flight  prolifemtion  of  the  celluhir 
element'}.  The  small  intestine  is  ii«iiidly  [wdlifl  and  aniemie,  oxccpt  in 
tliu  ilniHleniim  an<l  upfHT  {uirl  of  the  jejniMUii.  wbt;ru  the  mucouH  ninm- 
brano  may  he  more  or  less  eon>:i'st<'d  ;  in  the  more  severe  and  chrome 
eases  this  may  bo  accompanied  by  atrophy  of  the  Icwor  jKirtion  of  the 
ileum.  The  largw  intestine  is  frequently  exlremely  congustnl,  i-speciolly 
the  caecum.  The  mc^entcnc  glands  arc  })nt  elightly  enLirged.  The 
spleen  is  usually  very  much  enlarged,  dark  on  section,  anil  the  pulp 
mytl  and  fiiuble :  it  may  weigh  as  niueh  n^  itixty  ounces  :  Iho  uvurag(> 
weight  is  eighteen  ounces  (Bruce).  An  appearance  of  intcnso  conges- 
tion is  8e«n  on,  section,  the  sinuses  being  enormously  distended  with 
blood. 
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The  liver  in  congpAU^I,  nnd  presents  a  pigmented  appearance  on 
B«ction ;  ami  there  is  iintiUl  rcmixJ  kuW  iiifiltratiuti  twtweou  the  lobulob 

The  )ci<1ncyi4  are  ii<iiiji1ly  cr>n^e!it6<i,  with  slight  signs  of  bmnorrhlgfr' 
into  their  siil)sUnce.     The  capsiiltw  jire  e«aily  »e|Mrat«d. 

Bacteriology.  —  I.ikn  nntnric  fovt^r  am)  ulhur  infertirtus  disfOMs, 
Malta  fovor  is  dnc  r^  tho  iiitroHuntion  into  tho  system  of  a  micro 
organism  first  described  by  Bruc*  ( 1 )  in  I  **8"  ;  and  to  it  he  has  given  the 
MAHie  of  "inicRJOiKTiis  MoJitetwia."  As  it  is  apjtanmtly  aliwnt  frum  tlie 
blood,  it  h:ta  hitherto  Wnn  almost  impi->a»iMc  to  domonstrato  itii  prctencr 
during  life.  Tlio  organ  in  which  tht'se  micro-fjrgnnihnis  occur  in  tie 
greatest  Tiiimhnr'R  is  the  splnen  ;  and  it.  is  only  hy  withdiuwin^  a  enudl 
quantity  of  splt^nic  lilo'xt  tiy  ineanh  of  a  ste nli^itMl  hypodermic  n»«!dl« 
that  wn  prtitieiice  during  life  Xxan  hoen  denioiiHtrat*^!  (Bruce). 

The  micro-organism  gmwa  heflt  in  nutrient  material,  tho  aJkalituty 
t&  which  is  ftllghtly  less  than  hunuLn  blood,  an<l  at  a  temperature  of  from 
37"  C  to  39"  C      It  fiilfiU  Koch's  postubtcs  at  all  jiointa. 

On  a  sloping  surface  of  \\  per  ccTit  of  peptone  agar,  at  a  t«iD- 
peratni'ti  of  ^7"  C,  its  colouit's  become  visible  Lo  the  naked  (lyc  in 
from  120  to  125  hours  after  inwidatlon  from  tho  huinjui  syilecn. 
They  first  appwir  as  minute:,  traniparent,  colourlc«8  drop*  on  tke 
lurfaca  of  the  agar.  In  about  thirly-cix  hours  they  nesume  a  tnuu- 
parent  amber  colour,  and,  increasing  very  slovly  in  nze,  become  opaqu« 
in  frum  four  to  five  days  from  their  tii^t  appearance.  No  liijue- 
faction  takes  place.  The  colonics  retiiin  thuir  vitality  for  over  ihrt* 
months,  although  they  do  not  increase  after  two  months.  They  cfafie  lo 
grow  at  1 8*5"  C,  and  die  if  kept  long  at  a  moiKt  temperature  t>elt>w 
15"5'  C. ;  they  live,  however,  for  a  hwig  time  in  tho  dry  stale.  They 
will  not  gro^v  as  primary  growths  on  agar  ha>'ing  an  alkalinity  in  cxocm 
of  tho  bluoij.  They  can  idso  be  cultivated  on  gelatine  and  in  ImmiiUod  ; 
in  the  former  very  nlowly  at  a  temporalurc  of  22'  C.  without  liquefying; 
in  tile  Jatti'r  they  give  rii^e  to  a  general  and  incre;(Kint;  opu4|u«ne«s, 
commencing  on  the  fifth  or  sixth  day,  and  uftenvards  forming  a  while 
pi-ceipitiLto  coiisiating  of  these  cocci,  without  forming  a  surface  pelliclt. 
Mici-osnipically,  in  tho  hanging  dn»p  they  appear  as  very  minute  co«i 
0"33  y.  ill  diameter,  ovoid  or  nearly  round  in  shape,  in  rapid  molocnbr 
motion,  and  at  time.s  to  bo  seen  in  ehnins  of  two  or  more. 

They  nOdii  rwidily  with  gentian  or  niethyiviulet  and  fiichBine.  but 
lose  their  stixin  i-apitlly  if  treated  with  alcohol,  Mountetl  iit  Imlstra  they 
appear  as  minute  cocci  hero  and  there  arranged  in  shci-t  chains,  Thev 
can  bo  olwerved  in  fresh  splenic  subxtjuice,  and,  during  life,  in  tho  splenic 
blood  of  men  suH'eriiig  from  this  fever.  The  blood  and  splceu  show  no 
ti'Ucu  of  the  malaria  [KLiavttex  (Thin), 

Mortality. — The  inuiietliato  mortality  froui  this  dlaea»o  vf.  small. 
Briico  (1)  states  that  it  is  not  above  two  per  cent,  and  my  own  cxp«ri- 
enc*  confirms  this.  Danger,  however,  is  to  be  Rjiprehemltid  fmm  con- 
tinuously high  tomperaturc,  atid  from  such  complivatiuns  as  pneumonia 
and  endocarditis.      Excessive  aiiointia  may  also  lead  to  fatal  syncope. 
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Treatment — Tlia  imly  principle  on  which  wo  can  trciit  this  fever  is 
tho  TUtioual  one  of  atipporting  etrfngth  aiul  comhaling  symptoms  aa  they 
irise.  It  has  bitliertu  been  foiuid  iniposfiible  by  arty  remedial  meuus 
u>  arrest  the  (Uscsfio.  lii  llio  early  auge,  if  (he  piitieni  miffcr  from 
nostipation,  some  mild  laxative  may  he  given.  Kxci^pt  at  thii  vorv  Ite- 
^Bntng  of  the  fover,  a  hot  bath  is  ecsirefly  to  be  rocomraen'lvd,  as  the 
ifeprcsBioii  ])nK[u«Nl  by  the  iliHeaiiti  in  Hirtmdy  t<iifticient.]y  u>OI  miirki^d. 

To  relieve  the  nausea  and  vomiting  a  draught  of  morphia  mid  hydru- 
cyanic  ai-id  repeated  occaaioually,  or  again  a  few  minims  of  chlorodyne, 
^crally  pmvu  itM-ful. 

For  the  diarrhiL-a,  when  the  ordinary  veget«!>l<n  a-ttriiigents  have 
failed,  and  especially  where  the  hwmorrhajiic  toncU'iicy  has  been  a  Bnur«e 
df  dsngLT,  the  continiKHl  use  of  the  tinctuni  fiirri  pon-hloridi  sermed 
to  bo  miMt  JK-ncficia].  Ergot  and  ergctino  htive  also  bi^t^n  of  service  in 
arrosting  ha^inorrhago  when  profufie. 

Opiate  enemas  are  oapecially  u-itfiil  in  checking  the  miMcr  forma  of 
diarrhna,  and  are  as  a  nUe  extretuely  gi-ateful  to  the  pntient. 

t^uiniiu!  hoR  lieen  given  in  driBW  varying  fnim  three  to  eighty  grainn 
daily,  Imt  without  any  brm-ficitd  effect.  It  neither  arrests  llie  progrx^s 
of  the  fever  nor  limits  the  night  sweatw  or  the  rhuuiiuitic  jKiins. 

Hie  hypxlermic  injectinn  of  morpliiii  ;iiii(  tin;  liniments  of  aconite. 
opium,  and  boihulonna  are  UAeful  in  relieving  the  binibar,  sciatic  and 
articaUr  pains ;  sdieylic  acid  and  the  salicylates  are  quite  ui'(.'lc»!i ;  ami 
the  Bune  may  \w  add  4if  liiist'cm,  which  appniir  only  to  stdi.'^titiitc  temper 
arily  one  pain  for  annlho!-.  Orchitis  is  lirt,t  n-lievcd  by  hut  bjm<>iita- 
lioiis,  to  wbieh  U-lIiMlonna  or  tjjtium  may  ho  ailded,  and  by  the  HUpport 
oi  the  intlameil  Icslicle.  . 

In  cases  in  which  the  temperature  curve  rises  suddenly  the  applica- 
tion of  cold  is  probably  the  l^ost  antipyrctie.  Cold  sponging  anil 
the  wet  pnr;lc  are  nsrfid  in  modoratj?  cases ;  but  when  hyiwrpyrexia 
threaten.-',  immersion  of  the  txHly  in  a  cold  bath  in  ncceiisary  to  save  life. 
The  luith  .thunld  be  al  a  temperature  of  68'  V.,  and  its  dunUion 
should  I»e  alfoul  ten  minutes ;  if,  hovrever,  ihft  patient  show  signs  of 
great  weaknesa  it  should  not  exceed  fivo  minutes.  After  the  bath 
the  pahVnt  should  bo  wrapped  up  in  a  dr>-  sheet  or  a  light  blanket 
and  put  to  b«l -.  ihe  teiii[»cniture  i»himkl  lie  freijuently  taken,  and  the 
batlu  repuateil  as  often  us  the  Uimpomture  nmea  tij  lO^t"  F.  or  uIk>vo  It. 
Should  tht>  pulse  show  signs  of  failing,  or  if  there  should  bo  shivering  or  any 
other  evidence  of  wealine^s,  l>i".iii(ly  or  Kumu  diHitsible  stiinnlant  should 
be  given,  and  bottles  containing  lict  water  applied  to  the  feot.  The  cold 
hath  ahiiuM  not  he  used  except  in  cases  of  hyperpyrexia  of  such  intejiaity 
that  death  (teems  immitient  and  only  t-o  bo  averted  by  energetic  treatment. 

Antipyrin  is  awfid  when  given  in  full  dosei*  st  intervals  of  an  hour,  or 
two  or  three  hours.  It  c  maes  a  fall  nf  teniperatiirp  in  a  short  time,  which 
however  rites  again  as  rapidly.  Iluidaebe  and  miiscid^ir  piina  arc 
largely  be-neiitetl  by  the  use  of  tbts  drug,  and  in  thu  eai-ly  etugcs  it 
removes  sleeplessness. 
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C«tf ful  niirsini;  is  fwrhnps  tlio  most,  imjinnant  iif^i'iit  at  wir 
diflp*isal.  K(Knl  should  Itc  frcfjucnlly  atlmiriUtcrcd,  and  iho  patient 
enjoined  to  inako  an  cH'ort  to  retain  iU  In  nuiny  cswcs  food  of  a  Mint- 
solid  naturi)  will  lie  toicratod  wh<Mi  li<)uid  food  is  i-ejoctcd.  Tbo  di( 
should  tic;  v«ry  li^'lit,  food  of  the  simplest  luid  blandest  de^eriptiiin,  suck^ 
ivn  milk.  lH«f  tea,  niid  cliiokcn  jelly  fluvouinxl  with  a  little  lemon,  Iwiltg 
ttpjnv  (prtJiUx 

Sliiiinlants  in  the  early  ftttigcs  of  this  <Iisi?ade  nrc-  not  to  Ite  rHnm 
inondwi.  When  ro^jiured  they  aro  btwt  iHlct-n  in  llie  fi)mi  of  iced 
MoscUe  and  soda  wut«r  given  as  an  ordinary  drink,  which  tiuc  only  sUka 
tho  burning  thirst  of  tho  fovcr,  but  alito  allnya  to  a  cun^idcraltlc  di^rce 
the  iirit^bility  of  the  »totnach.  ^NTien  tin?  oNject  is  dimply  lo  alakt 
thii'Hl.  leuioiiadt-'  tundo  from  tho  frceh  jiitco  of  tbo  fruit  ought  to  bo  giren, 
as  this  prevenw  the  occurrenco  of  sforbuiic  pyraploms. 

After  ihe  ju-ulo  eUige  of  the  fever  ha«  imwed  thi'  diet  may  l»c  vaned 
08  much  OS  possible,  nco  and  ciisturd  puddings,  fi^h  niid  wliit4i  meat 
being  taken  ;  but  tho  return  to  solid  fond  must  he  gradual.  Until  tk* 
teniptji-ttiiiv  li^iH  rcnutiru'd  nonmtl  for  at  least  a  fortnight  tho  patlcU 
should  not  return  to  his  onlinary  diet. 

Convaleaccnce  enn  rarely  he  cnniplcted  without  a  change  of  eUmate:' 
nio*!   patients  i-apidly  iTgain  health  whuin   tninsferred  lr»  this  counUr. 
U  i-s  however,  etiEenttal  that  tins  tranttpartjition  should   not   talte  plan 
during  the  Hrat  ytagea  of  tho  discatte,  hut  when  convalceconco  is  pu^Allj 
ntitablished. 

J.  Lank  Notter. 
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EPinKMlC   DROPSY 

br  tho  3rear  1877  mn  outbreak  nf  a  cliAmse,  w-hnsc  princijial  fnnturo 
vu  dropay,  occurrefl  in  the  eoiithern  stiWii's  nf  Calciittn.  It  continued  to 
pmiiil  during  the-  rnlr!  Hauum  of  IS77-7S,  clinnpiKvirnl  in  tho  lint  w<<nthor, 
neurrvd  over  a  vrider  atva  in  llio  culd  nxjntlis  of  lf;7S.79,  Kubiiidcd 
«gun  in  the  hut  wejahur.  bruku  cut  a  thini  timy  over  a  more  extensive 
um  of  the  town  aitd  (tiiUtirlM  in  ttit;  t^tild  i;p;t5i}n  nf  1.S70-S0,  nnil  Knaliy 
rani»hrd  in  the  hot  wi/atbi-r  of  IftSO.  The  new  groiitirl  invjwlid  in  i-juih 
rrrnidosccnco  wns  contiguous  to  that  trhifh  liuU  bt'un  previously  oceupiod, 
bat  uulntf-d  nfBthoola  aImi  ot-cunvd  ;  Lho  laixei*  and  mom  (HKtunl.  of  ihi'KO 
want  A  WtfU-dt'fined  outlireak  in  tlie  bill  station  of  Shillong,  in  the  Khasia 
^Bv  Aaaani,  in  th«  winlurof  1S7^  70  ;  and  ii  HoniuM'hat  iH'vvrt-  provalijnce 
HEng  lutjves  inhabiting  tho  city  of  Darra  in  I'lantcni  Ui^n^al,  an<l  among 
'coolius  cmplnyrd  in  tho  tea  gardens  of  Ewiith  Sylhrt  during  ibe  same 
time.  A  idmilur  epidemic  broke  out  in  tht^  inland  of  Maitritiiis  fn 
XovemWr  II47h,  and  eontinued  to  prevail  oxtnnsiicly  nntil  Apiil  1(<79, 
wbca  it  died  out.  Ijiljourers  for  th»  leu  ganloiis  of  Assam  and  Kylhet, 
uwl  fiH-  the  B>ij;ar  plantations  of  Manritiiia,  pass  thnnigb  {'alrutta;  the 
Ult<^r  cml>ark  at  the  ptart'  whrrro  t)L«  diitoiue  fit-sl  made  its  nppeHi-anco. 

f'l'hia  remarkal>lo  cpidciuii;  of  dropsy  was  very  earufiilly  observed  in 
HiA  locmlttj,  and  ita  jihenomena  -clinical  and  epidemiological  —  have 
1»en  iiiinutoly  rcconlcd  by  iJavidsori,  O'ltnen,  C'ronibie,  and  others.  At 
fir*t  it  w.ia  thought  to  be  n  niaiiifrsiatiun  of  Iienhrri,  iti  many  cases  of 
whirh  dr>'>psical  ofTnniunA  into  the  rellnlar  tiSAiio  and  serous  cavities  take 
place  On  cloeur  6tiidy  of  the  diiMjasi?,  however,  it  became  clear  that, 
although  dmpsy  occurs  in  both  a&t'ctiuns.  these  pi-cscnted  Btriking 
ditTcTt-ucM  in  every  other  re*]»cct.  Recent  rexearclies  hnvo  dvmonstnitcd 
that  beriberi  »  cMcntially  a  peripheral  neuritis ;  in  the  Calcutta  and 
Manritiiu  diaouse  neiirotie  Bvmptoma  held  a  very  8nlM)i'diniite  pi>i>itinn, 
mvX  tho  amesthe«i.-ut  and  pidsieit  ulut^rvable  in  cvory  cii»i.-  of  wlU 
devdopnl  beriberi  wero  abeont.  Kpiclemics  of  droptty  hnvp  been 
rcpcAtodly  olieer\"cd  l>oth  on  land  and  at  aea  ;  but  it  is  difticnit,  ciwingtn  the 
ragiio  doMcription  and  inipei-fcct  itltmtiltcation  of  these,  to  di-eiilc  whether 
they  Here  iiislanccs  of  "wet"  bcrtwri,  or  of  a  disease  tamibir  to  that 
obaierveil  in  Indit  and  MauritiuB,  the  facts  of  which  arc  stinimariscd  in 
the  f"ll"wtng  deecriplioD  : — 

Symptoms. —Pyrexia,  gastro- intestinal  disturbaricee,  burning  and 
pricking  of  skin,  and  (lecp-scjiti.-d  {lains  iu  body  and  limbs  uoie  thu  most 
common  initial  symptoms.  Iu  a  coiiBidnmblu  praponion  of  cnses, 
however,  anasarca  was  the  first  indicutioti  of  disturbed  health,  and  tho 
•ymptonas  just  meiitioned  accompanied  or  succpfdrd  the  dropsical 
i»welling.  The  dropsy  was  an  invariable  and  essential  featun?  \A  tliu 
complaint,  and  was  always  either  initial  or  early.     The  lower  lindni  were 
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afTcctod  in  ihc  first  insuinco,  thi;  tnink  and  u]i|)cr  extramitieg  subaeqi 
in  severo  ciwoa,  tho  fiwe  laroly.  Tho  otfiwion  wa«  in  most  casoa  confi 
to  tho  dUin  »tHl  BulicuUiiuous  uruular  tissue ;  asdvmii  of  the  deeper  celluWi 
tissues  took  plopo  in  Bcvoro  cu«ca ;  tho  serous  cavities  of  the  chc« 
— pltturas  and  jK-ricardiara — were  SDmclimCa  K11»m1  with  serum,  iW 
)iorilunt-iim  and  ui-auhiiuid  cavity  wry  sclduin.  Thu  aiiosurva  oE  UiQ  loircr 
limlid  often  pi>nviiiti.Nd  aftiT  every  other  morhiil  condition  hiid  diBappoAnd 
The  pyrvxift  w;w  of  uithl  tyiJO  ;  sulilum  pi-ecedcd  t»y  rij^ra  or  renolvtd  hj 
awctttti;  rumitiL-iit,  with  morning  temperaturca  of  99"  or  100"  F. 
evening  lomporaturcs  of  100°  or  101°  F.  In  aomo  few  case*,  when 
lungs  l>L4paniu  cuiigostcd  or  indumed,  bi{^«r  rc<adiiigs  wer«  tiotvd.  ^' 
ing  and  diarihim  wura  fi-ec|u«nt  promunitory  uvetita,  luiij  diarrhain 
dysentery  somotiinoA  nppoared  dttring  the  coue'sc  of  the  attack,  nml  yrvrt 
apt  tu  lie  ttuubluijomu  and  exhiiu»ting.  Itching,  burning,  and  otWr 
unpluasiint  sotisations  oftf;n  prceediid  and  nc-conijionied  tho  dovdopnunt 
uf  the  an:vuirca,  and  in  a  curtBi<lt;raMe  prcrjHjrtioti  of  casoa  tho  surface 
becaniu  urythumatdiis  ur  aiTLHiled  with  an  urtiearial,  ecarhitiaal  or 
morhillourf  rash.  Phlyetenai  and  petechial  and  purpuric  spota  were  abo 
ohsBiviHl.  'ITii'JiB  raehw  a.p|jejin-d  in  \.\w  carlitT  stages  of  tho  attacli ; 
ouxeniu,  il('.K<|ii:imalii>Ti,  H\c:<)riuijiMi  and  ulevm  wert<  ia-c:isi{>iialiy  nlwrn'ni 
later.  Tho  de<-psealril  piLins  prijljaMy  depended  on  th«  ppcxia,  uid 
occurred  within  ihu  Jirst  fortnight.  Ttiu  cutiditi'un  uf  (hu  urine  varied  ■> 
regards  eolour,  ([iiantiiy,  sfieeilic  gmvlty,  and  fretpienry  nf  ilisirhari^. 
No  tuliL-cisUs  or  alWuniin  were  found.  In  severe  eajcs  respiration  wwi 
circuhiLiun  weru  mueh  disturlwJ.  Tliu  euugh,  dyepnoja,  and  urlht^ara 
ohsorved  in  Bunic  casus  were  evidently  due  ui  u-deinii  ur  i;onp-A(ion  of  the 
lungs,  and  efliifiiun  into  the  cavities  of  the  chest — conditions  which  oocft 
SEUiially  i'an>iitd  nndden  death.  Anmnita  wud  a  pnimiiicnt  and  constant 
feature  of  tlio  difioase,  which  in  Mauritius  received  tho  name  of  "acMe 
aiiiemic  dnijwy,"  Tho  rod  corpuscles  were  diminished  in  number,  thr 
kiiL'Duytcs  incn-JistHJ,  and  an  iniutiuiU  aniourit  of  giunnlar  and  molecular 
material  was  ohscrvnd  in  tho  WoikI,  Thculiseasc  in  severe  casoa  producwl 
coniiidcrahle  pnMtralion  and  emaciation.  Nu  enlargement  of  the  upli-en 
was  noticed,  but  in  Kiinm  citsoa,  in  tvliieh  cardiac  atid  pulnmiiary  complica- 
tionn  exist^l,  tho  liviT  wa.<i  finmd  tii  l>c  tender  and  ita  area  of  <lulnc« 
extoudwL  Neither  ana^thesia  nur  juinily&iti  was  uheurvod,  though  tbeee 
symptonm  weru  cirofnlly  hutkiul  for  iHith  in  India  and  Mauritius.  Th« 
duratioti  ;md  severity  of  the  dLscusc  varied  cunfiiilcrably.  From  thr« 
wcek--^  tu  three  months  may  be  stati'Hi  as  the  Umit  uf  duration.  UehiUty. 
ana^mi;!,  and  pi^rftSHtin^j  o'drma  of  the  legs  were  the  only  seiiuels  ohaerv«J. 
Tho  case  niOTjality  varied  between  2  and  8  per  cent.  Some  Calcutta 
returns  gaivu  higher  fLgiirea,  btit  they  pfnluibly  incbitled  an  ('.Tcrtw  of 
ffttftl  caaea.  DeiLth  was  cjmaetl  mainlv  by  pulnioimry  and  cardiac  compli- 
cations •'ind  in  Home  caara  was  sudden  and  unexpected.  I*oot-mort«m 
examination  n^vcaliKl  cfTusion^t  and  congestions.  The  sitlicutaneous 
effnsion  WiW  in  Romo  case^  hard  and  sanious,  Punctate  cxtrnvasations 
of  fikin.  and  seruus  surfaces  were  observwJ ',  cungestious  of  stomacb 
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int^9tiit(^  of  the  liver  and  mesenteric  glands,  and  cloudy  swilling  of  tho 
haul  rpitbvUum,  went  also  nuU.'d.  Nu  bacl^tiuli^iuU  iiivuiligiiLioiia  waro 
Bide  either  in  India  nr  Mnuntiua. 

Epidemiology, — The  variety  of  (j;eopraphical  and  meteorological  eon- 
dttii>n»  tiii'li-r  wUicli  Ibu  diatiasi.'  pivvaili-d  iiidicat^vl  tlial  ])!»<-»  and  Huiisun 
Wl  no  important  influence  in  tho  caumtion  of  this  mjilady.  Thn  PurinuB 
i'alcutta  en;j>frit'iur«  of  three  outlirrHks,  with  two  intcni'iiinji  pcriwiB  of 
Ittancy,  showed  timt  the  (.-uiiditiuiiK  isxietini;  in  Lhe  ciihl  scuhjii  wvru  moro 
Ikroaralde  to  it*  developnit-nt  and  spread  than  thoio  obtainiu^  during  the 
%M  w<.<ather  and  mine.  It  was  alKO  iii  tho  cold  evueuu  that  Lhv  disease 
H^niled  iu  Sbiltong,  Dacca  and  S4)uth  Sylhet ;  hut  iti  Munriltus  m-ilher 
^l^^arature  nor  humidity,  ruin  nor  drought,  clevntion  nor  miiI,  sccnud  to 
aflrct  the  course  o(  the  epidemic.  The  element  of  uialnria  may  also  bo 
ehinituited.  Nor  did  fouii  or  water,  Bheltor  or  cluihinf",  L-lcanliucan, 
icomfort  or  general  ealubrity  appear  to  j^overii  the  o[*igiii  and  spread  of  the 
dneaso ;  though  unfavounilrlo  personal  and  hy^ieniL' eoiiditiuim  prulmhly 
affoctof]  the  isnuc  in  individuul  ciwca,  nnd  aggravated  the  seVLTity  of 
aeiziires  and  the  general  mortality.  In  tin?  VL'sint  1876  and  \t<7~  Soiithern 
Indtm  was  visitetl  by  a  tt^niblu  famine.',  and  scarcity  and  du-irtic^ii  of  fiHxI 
prerailrd  in  Ilcngal  at  the  lime  when  the  (license  !i])pcare<l  in  (Vlrutta, 
Number)  of  starving  people  Hocked  into  that  city  from  tho  faiuinc  tracts, 
snd  fovi<r,  chotem  and  stnall-pnx  were  more  than  iiRiially  rife  and  deadly; 
but  this  dropaicnl  disease  was  by  no  means  coufincii  to  tho  impoverished 
and  sickly;  and  in  other  localiticfi  wbicb  it  visited  eueh  cimdiliuDB 
went  lUjBcnL  Natives  of  litdia  were  the  chief  or  only  victinm  of  the 
nulMly,  which  appeared  and  spread,  in  tho  first  instance,  nmung  tho 
members  of  a  peirticular  aectign  of  (he  tiative  coinmunily,  and  then 
e-TUndod  lo  other  ftcctions  more  or  lean  asaociatcd  with  tlicni.  In 
('•katta,  Mohamniedan  tailors  and  boatmen  were  first  attacked  ;  and 
Mbs(H|HentIy  native  vilhigers  of  all  raees  ami  cafitea  living  in  tho  Bame 
or  adjoining  hamlets  A  few  F.urasians  and  Armenians  snffrrrd,  but 
no  E^rop«mn.  In  Sbillong,  Bengalis  were  primarily  and  principally 
tlifl  sufTurerB;  later  a  few  hillnien  and  (Iwrkluw  Uiuk  ihe  ili^'eapp.  In 
Dacca  the  disease  prevailed  among  natives  only,  and  in  Sylhet  among  tho 
garden  cnolict)  exclusively.  In  MntiritiuB  it  broke  out  nnmng  Indian 
Ubotirens  and  prevailed  most  among  those  imported  from  Cidcutta.  The 
gptieral  popidation  ttubstetjiiontly  sufferwl,  though  to  a  Rnmller  extent. 
Adults  were  the  moat  numerous  victims,  and  males  were  attacked  in 
liirgcr  pniporiinn  than  females ;  but  children  were  not  Rsempt,  and 
among  these  sex  proportion  was  more  eijual.  The  outbreaks  in  all  places 
presented  the  character  of  an  epidemic  mther  than  an  enilcmic  Neither 
nefnro  DOT  after  the  outbreak  rlid  any  disease  presenting  stmilar 
Kymptouu  exist  endemically  or  appear  sporadically  in  any  of  the  places 
viaitcnL 

There  ia  Aome  ground  for  belief  that  the  disease  was  originally  im|iorted 
from  the  Madras  famine  tracts.  Dr.  Kammay  Bay,  who  had  bi?en  ou  famine 
duty,  bad  treated  500  cases  of  a  dropsical  tli^eose  in  tho  famine  country, 
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which  wa«  oiled  boribcri ;  and  on  his  n*turn  to  CjiIcutU  ho  identified  tbn 
malady  which  he  found  there  |Hevidoiii  wiib  that  which  ho  bad  wen  to 
Mi^idr:L».  GdciitU  wax  undouViUscIty  thcccntro  from  which  ihe  diMsM  vu 
(simeU  to  other  jjlaeca — to  Diicca,  Sylhct,  Shilloiig  ntid  Mauriliua.  Thr 
ftproikl  of  the  disi-oKu  Wfi3  uccoin plishcd  hy  human  agency  and  intcrcciiTH. 
The  niaiirior  in  which  it-^rew  in  lioiischulds  audoomtiintiilir<'«  |trovc<)iUcua»- 
niuiiicjtljiLily.  tiitd  numurous  instaiicot  of  grouping  ntid  imporCsLion  were 
rocordcd.  It*  dilfU'iihility  wus,  however,  hy  no  nioans  kcon  nor  its  irwidfiw 
strong.  lu  Muui'ilius,  where  the  cDudition»  of  prcvAlcuco  seemed  toV 
more  fin'ourahlc,  only  about  onc-tj^nth  of  the  twrsona  exjKwod  to  the  risk  <rf 
coutnvcting  it  Buffered,  and  in  olher  places  the  proportion  of  rictimi  »im 
l««s  iirid  iniir^in  of  ininiuiiity  greaU-T. 

Diagnosis. — The  only  discivse  with  which  epidemic  dropay  U  likely  lo  W 
confouhdud  \a  hcrihcri ;  but  on  comparing  the  cliniciil  and  epidt^miulo^rtl 
ehaniftera  of  UiD  two  discaswi  a  nuiical  distiuclion  Ujlweeii  them  (■ecrjiuf* 
oppitruni ;  there  ought  in  future  lo  ho  no  difficulty  in  diacriminattng 
tho  onii  from  thv  othur.  Boriburi  in  a  pcriphunil  neuritis  of  which  rln>j«y 
is  not  ■M\  invuHiiblu  utu^uuipariiniunt :  cpidcuiic  dropsy  puriuke^  more  ol 
the  nature  of  an  exanthem ;  the  di-opsy  h  a  coiislant  feature,  and  iht 
nervuua  phonoiUfna  cbaractcrislic  of  bcribfri  are  al>sent.  £[>idriiiir 
dro[iBy  Li  a  febrile  ditteusc  ;  in  lH!rilK!ri  fovcr  is  ciUier  moskd  or  ubstuiL 
Tho  congestiim*  and  eruptions  obaorvcd  in  epidemic  dropsy  arc  rare  or 
absent  in  bcribcrL  This  ii>  ulsu  true  of  the  ga»Lro-iute»tiiia)  disorder  »• 
fre'pn^iitly  soon  in  the  furnicr.  Hiiribcri  ia  a  more  severe,  pmiraried  aad 
faljil  disojiBO ;  it  is  also  an  ondi-rnic  nither  than  an  fpidemic,  the 
DpposilD  being  true  of  epidemic  dropsy :  the  fujiner  h^vs  also  dmnv 
definit'j  geo-^rajthicd  limild  thim  tho  latter,  and  ihu  circumstancos  of 
climate  and  scacon  favouring  the  development  and  Apread  of  the  two 
disciisc3  are  tliffercnt,  if  not  oppuRite—  bnrtben  flnurishing  uniler  wnrmtli 
and  ibiiiip,  cpidetnic  dropsy  under  cold  and  dryness,  Bcnl>cri  ncema  to 
be  a  disoase  of  soil  and  hiibitation,  epidemic  dro|)sy  of  fandliea  or  com- 
munities— tho  im^piig.ition  of  the  liitter  Inking  more  nuiiifeally  due  lo 
aS80ci.-itioh  and  intorcourso  than  thiit  nf  the  former,  whii'h  seems  lo  depend 
rather  on  common  exposure  to  morbilic  conditions.  The  ditfusibiliiy  of 
epidemic  dropsy,  though  not  very  active,  exeeeds  that  of  Ijorilwri,  which 
te^uiix"?*  »  greater  de.nrco  uf  conceutratinffc  of  its  poiMiu  under  circiimstanoei 
of  overcrowding,  filth,  and  deHcient  ventilation  to  render  it  active  and 
cfFeclive.  The  absence  of  endemic  prevalence  of  Iwrilatri  in  the  locatiti«fr^ 
wbcru  tho  drop<«icjl  di»e:t»e  prevailed  negatives  the  idea  th;at  the  Iatt«r  ■ 
W&8  an  accidental  epidemic  manifestation  of  u  malady  of  ustiully  endeiuie 
habit. 

Troatmont. — Siidi  measures  of  negregation  and  disinfection  as  are 
ordinarily  cmjdoycd  in  tho  case  of  tho  exanthem»  are  indicated  in  the 
management  of  an  cjiidrmic  »iicli  iix  this.  No  special  system  or  pbm  of 
medicid  treatnumt  or  regimen  was  employed  in  these  outbre.iks,  symptom 
and  complications  being  mot  by  the  ordinary  principles  and  methods  ttf 
rational  medicine. 
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[More  detailed  information  on  the  subject  will  bo  found  in  the  Tran»- 
aetioru  0/  tlie  Epidemioiogicai  Society  of  Loiidun,  N.S.  vol  xii.  p.  55.] 

Kenneth  Macleod. 


KEGRO  LETHARGY,  OR  SLEEPING  SICKNESS 

Synonyms — Mdladiednsommeil;  En/ermedad  del  snetio;  Ndavane  (Wolofs): 
Dadane  (Sereres) ;  Toruahehte  (Mendehs)  ;  Ntolo  (Congo). 

Short  Description. — An  endemic  disease  of  Western  Equatorial  Africa 
characterised  by  drowsiness,  mental  aud  physical  lethargy,  unil  progressive 
tausculnr  debility,  which,  after  a  variable  period  of  months  or  yca.rs, 
generally  if  not  invariably  terminates  fatally. 

History. — It  is  just  a  hundred  years  since  the  first  brief  account  of 
this  disease  wai  published  by  Winterbottom.  A  good  deal  of  in- 
formation has  been  gathered  since  ;  but  there  is  still  much  to  be  learned, 
not  only  about  the  cause  and  nature  of  this  singular  malady,  but  even 
about  its  cliniuid  history,  symptomatology,  and  morbid  anatomy,  -as  well 
as  about  it^  local  prevalence  and  the  limits  of  its  geographical  distribu- 
tion. The  grc;it  difGculties  attending  scientific  investigation  in  the 
countries  in  which  sleeping  sickness  is  endemic,  and  the  extreme  rarity 
in  Europe  of  imported  cases,  have  hitherto  eflectually  retarded  the 
advance  of  knowledge  of  a  disease  which  is  of  gra\  e  importance  as  con- 
cerns the  nativ<>s  of  many  parts  of  Africa,  and  is  also  of  considerable . 
interest  to  the  student  of  neuro-pathology. 

Corrc,  wlio  pcrson.iUy  investigated  sleeping  sickness  in  some  of  its 
worst  haunts  in  Senegambia,  gives  us  by  fur  the  best  aucount  of  llie 
disease  liitbcrto  published;  but,  as  his  investigations  were  carried  out 
■ome  time  belbro  many  of  the  nxiru  recent  and  important  advances 
in  neurology  were  made,  his  account  of  the  symptoms  is  necessarily 
not  so  complete  as  could  be  wished.  Amongst  other  origiuid  writers 
on  the  subject  may  be  mentioned  Clarke  (1840),  \\\\o  describes  the 
disease  as  he  saw  it  at  Sierra  Leone;  Nicolas  and  Guerin,  who  had 
large  experience  among  West  Indian  imported  slaves;  and  Dr.  Stephen 
Mackenzie,  who  records  a  cnse  observed  very  reeently  in  Englaml. 
Corre  and  Ilirsch  give  admirable  summaries  of  all  that  was  known 
on  the  subject  np  to  the  date  of  the  publication  of  their  respective 
works ;  to  these  works  the  reader  is  referred  for  a  fuller  biblioprapliy. 

Geographical  Distribution. — So  far  as  known,  tlie  endemic  area  of 
sleeping  sickness  is  strictly  confined  to  that  part  of  Western  Equatorial 
Africa  which  lies  between  and  includes  the  valleys  nf  the  Senegal  on 
the  north  and  of  the  Congo  on  the  south.  It  lias  never  been  known 
to  affect  any  one  who  has  not  at  one  time  or  another  been  resident 
within  this  area. 


The  scanty  information  fonuerly  nvajlnble  referred  principally  to 
places  near  the  coast,  hnt  lately  wo  have  accounts  of  the  epitlemic 
prevalence  of  sleeping  sicknc^  far  in  the  interior  of  the  coutiucnt 
It  iif  cipcciutly  pnH'alent  in  tlie  districts  of  Haol  nn<l  Sin  on  tbf 
Senegamljiii  cuast.  U  is  aUo  finitid  on  tlie  Hio  Gmndo,  nt  Siern 
[^onc,  nt  Ca[)o  Mesurado  in  LiiK*n;i,  on  ttie  Spice  CoMt,  the  Ivor} 
('oast,  the  Gold  Cougt>  at.  Fomando  Po  nnd  other  islands  in  the  Bight 
of  Biiifra,  in  tlio  Gahooii  region,  ami  along  the  valley  of  the  Ogoour- 
It  is  cxtreniety  |)revalei)t  at  many  places  on  the  Lower  Congo,  jiarticularlr 
on  the  soiirh  side  of  the  river,  nt  Mhanza  Mnnt«ka  ind  Mnkimhungn  for 
example;  and  a!8i»  si^newhat  fartlier  south,  at  Snn  B:dv»d(>r  in  Puriu- 
^ue»o  tiTrilory.  It  seems  to  ho  rare  or  unknown  at  lUe  mouth  of  the 
Congo  and  at  Stnnley  Pool ;  but  at  Luknlnla,  a  place  3U0  niiirs  above 
8taiil«y  V»o\,  it  io  said  to  be  nmch  drea<le«l  by  the  natives.  Glave 
remarks  <jf  this  district  that  the  hittei^est  malediction  one  negro  can  pro- 
nniince  on  anollu-r  in  Oica  mi  ntoto — May  yoii  (lie  of  sleeping  sicknem. 

It  would  eeciu  proliahle,  therefore,  that  as  our  kuowk-dfa-  of  vVfrica 
ext«Tids,  tills  di:scase  will  be  found  endemic  here  and  there  tbroughont 
the  boMiiis  of  the  Hencg:t1,  the  Nii^cr,  the  Congo,  and  tlicir  afllnent«. 
We  hav«  no  iiifurmution  of  its  cxi)Jtetiue  in  the  dieirieU)  drained  by  tlie 
Kilo  nnd  the  Zambezi,  nor  anywhere  on  the  eastern  side  of  the  contlnenL 

ltd  distribution  in  the  endemic  area  is  singularly  capriciuits.  It 
a]ipi!Mr»  to  jiiek  out  a  village  liero  atul  there,  decimating  the  inbubiumts, 
whilst  neighbouring  villages  may  enjoy  an  absolute  or  relative  immunity 
Corre  invntiuns  that  thu  garrisons  of  Joal  and  PorUidul,  in  iSenegawbia, 
are  excuedingly  liable  to  the  disease,  and  lliat  when  it  breaks  out  in  tlie 
iicigbbriiiriiig  di.stricts  the  villagers  abandon  their  homos — so  gnat  are  iti 
r4ivages,  nnd  su  luttch  is  it  dreaded.  The  \i«v.  CliHrIrs  Ingham  told  me 
that  in  tho  courso  of  four  years  there  were  at  loiiit  100  deaths  from 
slet'ping  eickness  among  the  members  of  the  small  native  church  oi 
MbiLu:::!.  Mfiiiti'ka.  The  laLo  Dr.  Wiilfridt-sftn  inftirnn-d  nu-  by  letter, 
datf^tl  from  Miifcimbungii — a  very  small  i.Tll.igQ  in  tbo  Ranio  distrirrt  as 
Mbanisi  Mant«k« — that  "several  deaths  sometimes  occur  in  a  week,  and 
that  few  wee-kH  \Ki3H  wilhoiil  a  death  from  thi^  cauKC."  Vet  in  other 
villagcii,  not  -very  far  away,  the  dineiuwi  is  known  only  by  hearvay. 
There  are  ntso  very  large  districts  within  tho  endemic  limits  where  it 
rarely  tf  over  occurs.  Thus  Dr.  Rittcrsby  tells  me  that  ho  had  seen 
but  two  eii.'*ej*  on  the  Niger;  Dr.  Cro»se,  who  has  hiid  miiob  experieaos 
of  the  same  district,  had  not  seen  one  citse  ;  Dr.  Thompstnne  in  eigbtecn 
months  at  Opobo  had  not  seen  one ;  and  1  have  tmstworthy  informa- 
tion fi-oni  01(1  Calabar  that  there  too,  though  not  absolutely  unkDowo, 
the  disease  is  very  rare. 

In  tht-  d.iys  of  the  stave  Lrady  a  considerable  proportion  of  the  mor- 
tality aanjiig  the  slaves  duiing  the  voyage  across  the  Athuitic  was  due 
to  sleeping  sickness.  Moreover,  we  have  indubitable  evidence  that  the 
liability  to  tho  disease  persisted  after  the  slaves  had  landed  in  America; 
remaining  dormant,  as  it  were,  to  show  itself  later,  perhaps  not  untQ 
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rend  rears  cjf  f^ood  limlth.  A  L-:u(e  in  iDii&tmtioii  of  (his  import' 
ia  iho  natanU  history  of  BlL'i^pin^  sickness  ocrurrpd  not  very 
loDg  ago  in  Britaia  A  negro  totl  from  tho  LVtigM  died  uf  the  di»eaAe  at 
>  tnunii^  sdimil  at  Colwyu  Bay,  South  WuIuk.  Mu  had  lived  foi'  threu 
jroan  in  thU  country  in  gotid  health  Ixifore  the  syraploms  declared 
dwrnwlvBa.  On  th«  other  hjittd,  there  in  no  iceoi-d  of  the  di»<L>ji^  Imving 
oeeurrad  io  negroes  born  in  America,  nor  jji  any  la'^m  uIhj  liiitl  rif>t  been 
at  one  inne  or  another  in  Afrii-a.  Dr.  St»>p}icii  Mnckenr-ics  caso,  already 
alluddd  to^  w:i«  imported  uith  the-  disfiue  fully  di'clur*^!  huforu  tho 
I«tieat  left  Afriai.  T1i«  Afncims  thcn»clru«  state  that  th«  liability  to 
■lecping  aickocss  pcr^ista  for  ut  least  seven  yeurs  iifter  the  (Midemii' 
ittttricta  have  l>e«ii  quitted.  Guvrin,  in  uii  cxjjeiu-iKu  uf  148  cases  at 
llartiniqae,  never  saw  tho  diitcnao  in  a  negro  who  had  tiui  k'ni  int{M>rt4?d 
from  AJrica,  nor  in  one  who  had  been  rc&idcnt  on  the  island  for  more 
tfaan  t«n  ycnni. 

Local  Distribution. — Dr.  Wnlfridcson  writes  of  the  diseaae  as  he 
aiw  it  oil  thv  t'ongrj.  "Several  nuws  have  occunvd  in  the  game  families, 
arid  luiiung  brothers  and  Kisters.  A  father  or  mnUier  miiy  have  died 
from  the  distsute.  irnd  one  or  two  of  tho  uhihlren  havo  gut  it  after  some 
time.  Then  thciie  arc  cases  wh«?r«  one  or  other  child  is  sufforing  with- 
out tho  yurcats  auiforiug,  and  cunvursuly.  The  niiiro  canimim  ca^ii 
aecnu  to  be,  that  the  sufferers  arc  picked  out  singly  in  families  cxpoacii 
tu  the  ftUDd  conditions"  (private  letter).  Cune's  tcstiinuny  is  to  tho 
tune  oflect.  The  |urticuhir  ami  the  gruerat  dimribntion  appeiir  iti  htt 
equally  capricious. 

Age,  sex,  and  occupation  secoi  to  have  little  inllurnro  either  aa 
rqganla  lialiility  or  immunity.  Dr.  Walfridcson  tmys  that  he  hiia  not 
any  haby  »t  the  breast  suflering  from  sleeping  sickness,  but  very 
ehildren  get  iL  Hetw^^en  tho  ages  iif  five  anil  fifu'en  it.  i:;  fairly 
"common  ;  hut  in  his  cjcjieritnce  moat  cuaoa  orciirred  lietwcen  fifteen  and 
thirty-five.  Very  old  |H;o|)le — that  h,  ai/ove  forty  (the  negro  in  Afnc:i  ir 
not  long  lived)— seemed  to  1k>  exnmpt.  Com^  places  the  period  uf  gi*eiileHt 
liability  at  from  the  twelfth  to  the  ninnternth  year. 

Baee. — Siecjjing  sickness  is  eomctimL-a  rcfeired  to  ns  a  diseaae 
pecnluir  to  the  negro  race.  Thnt  the  nrgrn  ia  more  ex{>oRed  to  the  caTise 
<if  alcvping  sickness  is  quite  certain,  and  thtit  hi>  gi'tH  it  more  fro> 
q^Dtly  than  any  other  race  is  also  certain  ;  but  that  he  alone  ia 
flMn*ptible  ia  a  very  different  atuirrtion.  Cone  heard  of  a  case  in  tho 
perMjn  of  a  Ruri>|>can,  and  ho  xtiw  it  in  a  Monr.  (liMstuiniol  reftirs  to  a 
caao  occurring  in  the  jwrsou  of  a  mulatto.  Kuropcaus  in  Western  Africa 
are  Ro  few,  ami  live  so  much  better  from  a  hygienic  point  of  view  than 
the  nativea,  tliat  it  ia  not  a  matter  for  Burimse  that  they  escape  many  of 
the  diaoaaea  alTerting  tb<-  litter. 

Symptoms. — A  study  of  the  very  cmifusing  and  imperfect  literature 
of  the  subject  suggests  a  divi!«iH>n  of  the  disease — Miniewhiit  urbitrary, 
it  13  tme — into  three  RUigfn,  riumely,  pnxlnmial,  ilcc!ari-d,  and  tlnaJ. 
The  first  is  characterised  by  gr.Hlii(dly,  though  tntermiltingly,  increasing 
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dnrwsiiiu&j  and  mtittciilar  feebleneM;  the  second  by  iironoUDced  •oouio- 
Ien(«,  iiitea-*!}  mtwciihr  prostration,  and,  at  linnw,  liy  tremor;  tho  third, 
iu  addiimri  to  tbese.  by  spasmodic  contractions  of  mit.'ictilar  grunp^ 
pamly^is,  Itinl-surea,  wasting,  uftoii  convuldon^,  and  corna.  !^laiiia  maj 
tupcrveiiu  lU  any  «Ugc. 

The  prodix)iual  period  ts  often  greatly  prolonged  ;  it  may  conlinov  (or 
monlha  or  even  for  one  or  iwo  ycura — some  eay  even  longer.     At  ihu 
«uge,    to    the    uninitiated,   diagnosiu   m.ay    not  alwitys    bo   easy.     TV 
natives,  liowovcr.  roidily  recognise  the  oncoming  of  tho  disease^  the  \'jctiin 
boing  often  the  fii-sc  to  foresee  the  terrible  fiir^  in  store  for  himself.     We 
aro    tuU   tbal  at  this  stjtge   there  i«  a   peculiiar  piiliinesH  of   thi;  face,  a 
8Ug^L*ativo  droop  of  tUc  upper  eyeLida,  a  sudness  or  apathy  uf  exprrb- 
sion,  and  a  inoroscncAs  of    disposition.       The  {liLtii^nt  often    fe<'ls   1^ 
languid  to  work,  and  is  apt  to  fall  asleep  at  unusual  timea,  even  while  ai 
vork,  iiiLfl  in  Rpiio  of  strong  etforts  to  keep  awuke.     lie  foeU  cold,  and 
proferit  to  lie  in  \.\w  burning  sun  ;  tow^anU  evening  there  is  occaaiotuDy 
a  riok!   in   ttnuiHiraturi!   itnd  a  f^uickuiiing  of  the  piUse.     tleada^-'be  and 
VArtigo  may   Im  coiiipluinoil  of.     Oi:oa«iunally  he  is  seen  to  atugger  iti 
vralkiug,    like  one    half   asleep.     Crndiudty — ]>vi'hH]M    intciTii|)tcd  with 
K^KiIls  of  deceptive  impro  vein  out,  or  even  of  uppftrent  reoovory,  aouM>- 
timea  of  mouths'  duration — all  these  s^nnptoms  bcvonio  iutonsiBod ;  and 
then  the  fecund  atagf,  in  which  there  c»n  W  no  longer  any  doubt  ubottt 
the  nature  of  this  complaint,    \a  I'^tablinhed.     The   patient  is   now  no 
mora  to  Lo  found  in  his  nsual  haniiti).      He  is  quite  unable  to  \rork  dr 
uccuuiil  of  intvFi»«   luuRcuhtr   wcuknesa.      Hu   takeji    no    int^Tcst   in  hi» 
former  oceupatiouis  or  aniiiaemcniii,  but  lioe  about  in  bis  hut  or  ooiU-d 
up  in  a  corner  of  his  court  asteop,  or  seemingty  a»K-op  with  cyca  «hm  or 
bilf  kUuL,  and  absi^hitcty  iridiflurunt  tu  murylhing  going  on  amund  hiin. 
Whun  spoken  to,  ho  an*wtTfl  briefly  and  to  the  iKJinl ;  but  he  neither 
seeks  imr  enouragco   conversation.      If  fuiKl   lio  bixniyht   lie  will  ©at  it, 
although  at  tiimia  llu)  Boinnoluncu  ih  ho  gnsit  that  lui  may  fall  asliH-jt  in  the 
BOt  of  conveyirj^  food  to  his  mouth,  or  with  a  half  mastitateii  bolua  in  hid 
chwk.      Muscular  tremor  is  now  seen,,  and  it  may  be  Hevere  enough  Xt 
prevent  hint  fmm  fciMling  himself.     In  lliis  uondilimi,  if  h^ft  uniemlod, 
he  wonlil  titjuvo.     Iliihei'to  hu  has  Liktn  his  food  sutlicicnily  w-<'ll  to 
preserve    Uie    body    in  a  fuir  t>1;ita   of    nutrition,    and  tho  bow«U  act 
regularly  ;  bnt  at  tho  fiuiil  Hiage  ututting  uf  thu  liisues  srta  in,  diarrhus 
ra«y  supcrvL'nc,  and,  unK-ss  carried  off  by  some  acute  intcrcurrtriit  alTec- 
liou,   hu  quiL'kly  becouius  reduced  tu  a  ekeluton.      Kuormoiia  bed-sorra 
may   form.     Chun-iform    mnvenienta  or    convulsive   njiaems   may  aiToct 
certain  nuiinuLir  gi-ou]>»,  Iwiving  them  teinf.>orariIy  or  pcnuauentty  pan*- 
lysotL     H[Kbtni  of  the  pliaryngcil  nuim^h^s,  rendering  swallowing  ditticidt 
or  im|KiAsil>le,    has  been   notwl    towards  the  end.     Thoro  may  a1»o  be 
rigidity  of  the  Btenio-nListoids,  or  of  the  extensor  muscles  of  the  ucck. 
Tiiu  p.itiinit  now  can  hardly  be  ruuHtxl,      tla'dly  he  bfH'^umca  insensible, 
and    dins    cithor    from    inanition,  or  in  a  comatose  stato,  or  in  general 
roiivul^ions, 
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Siii'b  i«  the  onliruirj'  course  of  n  cabo  of  KlRi'ping  Klcknc.'i.i,  Jint  it 
inu»l  bo  understood  tlp«t  tliere  is  greiit  vuriety  in  thi  intciibitv,  iis  tliv 
ombiuatioti,  »tid  in  the  rvluttve  pni)H)iidKnuioti  as  well  «r  in  the  ntunt! 
of  iho  various  itTni}>tom4  ;  no  two  cascji  nro  fxjictly  nlikn. 

Miswiimaries  from  the  Congo  inform  me  tb«t  insanity — often  of  the 
noturu  of  ri'lipoiis  mania  witli  ileliisionH — -oi'-cntn  in  :it  liTiiat  It)  \ivr  cunt 
(if  the  cam-^  met  with  ttiom;  Dr.  Wnlfi-idcsoii  saya  tliat  in  .hoiuu  degroc 
it  is  a  common  symptom  towards  the  end. 

Wo  have  no  iiiforrnaiion  ;iI»iJHt  the  condition  of  the  reflfxos  oiccpt 
in  thp  caiao  rnconlexl  liy  M«ek<*nzia  In  this  they  vfcro  pn-sent,  perhapti 
enmowhat  oju^gonUvd.  In  the  pam*^  «is«  t\w  optic  discs  wort!  cx/imim-d 
and  fouixl  nnrmni,  Lhon>hy  ronHnnin^  a  ainiihir  and  Hitlilary  f)l)Hrrva 
tion  by  Si^n**-*  (12).  Th«  piipii  is  fif»iiicntly  d<«cribfd  a^  contniL-trtl. 
U  ia  dithL-uil  to  euy  whether  lh<!  Uroop  o[  tliu  upper  L-yuJidit,  bo  aiii- 
stantly  rcforrod  to  by  writer*,  is  an  cxprejwion  of  mmplp  drowsinew,  or 
wbtitlicr  it  diipcndii  on  a  strictly  paretic  condition  of  the  levator  palp^<bnp 
superioriiL      Wnlfridc^on  diwcrihed  to  nie  one  r.-utf.  in  ivhicth  a  Kl»}^f;erin^ 

iypuL,  irilh  n  tendency  to  fall  forward,  wiik  a  prnniinfmt  symploiii  ;  ;iMd 
then)  Wiw  well-marked  Literal  nvKtagmus  on  lo<iking  to  the  IviL  IJnlling 
uf  the  sense  of  tourh.  complete  or  pHftial.  in  Hmittiil  putches  or  in  hir^er 
sPQu,  in  often  a  nouhio  symptom. 

Vorions  cunous  conditions  of  the  tntex<'ni*-'ntH  have  also  be«n  noted. 
l*»puIo- vesindar  enipiiona,  attendni  with  jrit*!nBe  pniritri!*,  are  usual. 
The  em|>tinit  ii>  spivially  cimrnon  over  the  front  of  tlie  chest,  I'lintid'ir 
■  ijfruptiuni  oD  tlie  facu,  aceonling  to  Corrtr,  are.  also  fit'cjuent.  Wnlfride 
W  ten  mentiona  cutis  nmH^rina  iid  a  common  sympt'im,  and  all  ^Titers 
retiutrk  on  Ch«  sciirtinoitt  and  luck  of  the  iimtal  velvety  lu«tre  of  tlie 
hnUthj  ni^ro  skin.  The  I'ev.  W.  Holnion  B<^>ritley,  long  u  miseionary 
on  the  Congo,  aikI  a  very  il<we  olwerver,  informed  mc  that  h  «iiri  stg^i 
uf  iiui>endiug  sU'epinj;  8ickni^«s  was  a  peculiar  alleiulioti  in  the  hair ; 
it  ticrcimes  lighter  in  the  colour,  And  aeqnin'd  a  feddiKh  tin^c ;  ttome- 
time^  it  turn*  red.     Tho  skin  loo,  he  sjiid,  puts  on  a  similiii-  re^hli^h  linge. 

Enlnrgemeul  of  the  lymphatic  ghuids  of  tho  neck,  appiirenlly  not 
dependent  on  cntancons  irritation,  is  said  to  bo  another  common  condition. 
TTJc  glands  may  be  swollen  greatly,  but  iwially  they  do  not  exeet-d  the 
aim  of  A  enuUI  bean.  In  somu  hnsLlities  ihc  tiatives  regard  t)iid  swelling 
aft  the  Ciiuih?  of  the  <li«"5i.se  and  excise  thf  glands  liolh  liy  way  of  cure  and 
pretention.  Tho  ptirutid  nntl  KiibniaxilUiy  luilivary  gUixU  nUo  become 
swollen  sometimes,  a  condition  associaiod  with  the  dribbling  from  the 
mouth  of  A  thick  gliitinom  anlivA  rcgarrlcd  by  the  rintivcs  an  infectious. 

Ha  particuhtr  symptoms  have  lioeu  noted  on  the  side  of  the  thoracic, 
abdomiriid.  or  pelvic  visccm. 

Pathological  Anatomy. — Pont^mortem  examinations  hn-ve  hitherto 
yiolded  very  eonlradiclory  and  indelinit*  result*.  Sutes  of  nntemla,  or 
of  hypeneraia  of  the  meninges  and  bntin,  m  well  an  softening  of  partjt  of 
tho  Utt«r,  have  all  been  nicorded ;  no  constant  or  characteriatic  lesion  ia 
descrilkcd.      In  Mackenzie's  case  a  cysticcrcu^  ccHuIobje  was  found  on  the 
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iindrr  aurfafO  nf  the  left  ccrchral  lobo  ;  in  other  rnapocts  hrain,  cord,  and 
meninges,  as  well  aa  »ll  oilier  orj;;a[i3,  sevnied  t'»  be  free  frcjin  fliaease. 

Etiology  and  Pathology.— ^i let- pi n^'  aicktiesti  Inta  \ivv\\  attributed  to 
mich  things  as  simstroW,  Iwirilwri,  malaria,  poison,  peculiar  foods — such 
■An  mw  bitter  mniiioc  and  di»«a»e(l  grain,  excesa  in  renory,  palm  wine, 
niiatal'^iii,  and  )i<i  (iirtli ;  it  is  evident,  however,  tliut  nunc  i>£  ihvsu  ihiiige 
explains  all  the  facta. 

'['ht<  nalivus  of  f>onic  p»rta  believe  that  it  la  hereditary*  and  catching; 
but  the  cdnimoii  occurrence  u(  a  buHlMkml  |>ottitig  the  disease,  and  eutwe- 
qucntly  the  wife,  and  converaely,  is  against  the  former  supposition ;  and 
the  (act  that  it  is  never  contracted  away  from  the  endemic  area — in  the 
WosL  Indies,  fur  uxaiiiple,  whither  lileepin^  sickness  was  often  ini]iurtcd 
id  thp  days  of  the  slave  ti-mlc^is  almost  concluaivo  against  the  latter. 

Tile  fart  th;it  the  diaeuse  can  be  actitured  only  in  a  conipamlively 
limited  area  suggc-ats  that  the  ciiiiao  ia  similarly  liniiltMl ;  and  the  fact 
that  the  diacaso  may  develop  ycara  after  the  endemic  area  has  been 
quitted  suggosts  that  the  cause  is  of  such  a  nature  that  it  may  bo  carried 
away  from  the  emlemic  area  and  remain  lati'nt,  aa  n'ganis  it«  d iseaw-pro- 
ducing  iinalitiea,  ftir  a  considerable  prriod  ;  even  for  years,  I  have  ahovrn 
in  tliu  article  w\  "  Worms  "  that  fiiaria  jKr/htne,  m  far  as  is  known,  is 
limited  in  giMigraphiral  distribution  to  Wcslirn  t^iiiatoi iid  Africa — that 
is  to  say,  it  can  bo  actpiireil  there  only — and  that  it  may  continue  in  active 
life  for  many  years  after  it«  human  host  1ms  left  the  country  in  which 
nliino  it  ran  lie  a»(nirud.  Wi;  also  know  that  similar  entozoa  in  their 
wniiderioga  in  the  lisMie^  by  necident  of  location,  or  by  difteaan  or  injury 
uf  their  organs,  not  infrequently  give  rise  to  grave  lesions  in  their  hu&t&. 
T  have  therefore  suggested  that  pnssiMy  FUaria  }>rrsi.inj  may  in  soni«  way 
he  n-a]>ondib!e  for  8]oe|)ing  vickneaa.  Such  an  explanation  is  compatiUft 
with  the  peculiar  endcmicity.  and  also  with  the  peculiar  latency  of  the 
complaint  in  some  cast-a  I  know  that  this  parasite  is  crtremcly  common 
in  certain  i<leej>ing  HickneMt  diatrictH,a]iil,  moreover,  I  h»ve  found  it  in  the 
blood  of  a  considerable  number  of  castas  of  the  disease — in  six  out  of  ten 
— including  that  ilearribcd  by  Markenxie.  There  are  many  difficultiea  in 
the  Way  of  estabbsbing  thit!  hrpolbesis;  of  these  I  am  fully  aware:  but 
there  is  sufGcient  itihereut  probability  about  it  to  make  it  veil  worth 
following  up. 

Some  rcci-nt  investigations  strongly  suggest  that  the  particular 
itituation  of  the  primtiry  lesion  in  sleeping  »ickiie«s  may  be  the  pitnitai^' 
body.  Dr.  Lloyd  Andrit^zen,  writing  on  the  pi-oluible  functions  of  the 
[lituitary  gland,  and  basing  his  arguiuent  u«  the  study  of  the  evolution 
nf  this  iHxIy  in  the  lower  animals,  says:  **Thc  predicable  reeults  of  the 
ablation  or  destruction  of  the  gland  would  therefore  lie  thcMC  due  to  (a) 
a  mduumilation  of  oxygen  by  the  ner%'ous  tisitues,  and  simultaneowly  (A) 
an  insiifRcieiit  <leJttnirtion.  and  therefore  aocuraulatton  of  waste  prodacta, 
thus  bringing  nl>ont  a  rapid  intersriiial  failure  and  death  ol  the  central 
nerrotu  system.  In  general  terms  we  should  then  expect  in  the  animal : 
1 .  Depression  and  a[nthy  (the  commencing  Allure  of  activity  in  the  nenrv 


centres);  and,  3,  Mnscukr  ^renlincRs  Uhe  periplieral  ofTcxTl).  3.  Loss  of 
fino  coordination  nnd  i-qnilihratii^n  (correlated  to  1  and  2);  and,  4,  the 
development  of  iwitchiiigs  and  irregutur  coiUractioiis  (^pOHUis)  of  muscles 
(in  relAlion  to  the  further  progrc»8  of  mttritivo  fikilure  of  iicno  centres). 
5.  A  want  of  siiflicicnt  lio^it  pT^lirtion  and  suKnor-nial  lcin|)emtur«.  6. 
A  muting  of  body  tiiuues  (in  rvlntion  to  the  more  rapid  fitilum  uf  iititri- 
tionnf  thecontnU  ncrvwis  system).  7.  A  pn)I«i,l)lo  eomiMTiftiilorv  p^'lypnoiA 
«r  attAcks  of  dynpriica  {the  i>enphrral  inrliijiiinn  of  the  failure  of  the 
mrvo  ceutreA  to  iibaorh  oxygen).  ^.  A  rapid  progroBs  towards  death." 
U*ith  the  exception  of  tho  livit,  and  of  polypn<ra,  these  are  remarkably  in 
Wiiiony  with  th«  princijKil  «yniptuniH  of  ^leepin^  »irl(ne*R  ;  slow  incidence 
tf  tb^  morbid  cause,  which  no  are  jusiificd  tii  assuming  in  the  nile  in  thiti 
4tMiue,  may  explain  the  very  slight  (liscrcpanries,  I>r.  Andriezen'a  cnnolu- 
Don*  have  li»»n  bnrne  out  \>y  ('Xperimental  destntctirm  (jf  the  pituitary 
body  by  VaMole  and  Saeclii  and  by  a,  ciirefiilly  obsen'ed  nnd  recordorl  case 
of  i»<wimniom«  of  that  organ  by  \\'<)ol]e^>mbe. 

■ortallty.— The  mo«t  accm-ate  and  Iru&tworthy  statistics  bearing  on 
tliM  are  thou  by  Gut^rin.     Of  his  148  cust>«  only  one  recovered. 

IHa^osls. — In  cotiscquL'nce  of  srnne  impei-fect  oliiwrvatifin  and  ill- 
cORsidered  genoralisauon  by  Horton,  sleeping  Ktckncbs  has  been  dv^cnbecL 
bjr  some  as  a  variety  of  bcrilwri.     A  very  Kliglit  acc]iiaintance  with  th<! 
two  diseaws  suffices  U*  discrimiuut*^  between  them.     Sleeping  iticknfisB  in 
a  diMAse  uf  tho  contnil  ncrvoua  syatem  ;  beribeii  of  the  [jcnpheml :  beri- 
licri  is  a  disease  o(  rapid  cle%'clopment,  and  recovery  in  the  rule ;  stwijiing 
ncknea  progresses  vuri,'  Kiuuly,  and  is  pntclicalty  ;dwav»  fatal,     liori- 
liftri  is  attended  with  all  the  ^igns  of  poriphoml  nenritis  and  very  generally' 
with  more  or  less  cedoma  ;  slcefiing  sickness  i.i  not  a  iKripheml  neiiritta, 
and  is  not  usually  associated  with  marked  cedema ;  ultlioiigh  some  piittiiicts 
of  the  face  mn.y  appear  in  the  earlier  stjige^  and  oedema  of  the  feet  in  the 
later.      Sleeping  m-kness  has  a  very  tiinitid  otidemic  distrilititinn,  bpriheri 
a   very  exletisive  one.      Torpor,  tremor,  insanity,  and   itching  papular 
eruption  are  not  found  in  beriberi;  muscular  atrophy  of  nipid  develop- 
ment,  jMlpitations,  aboltshyd  kru'e-jerk,  byiMTiCsthesia  nf  miiHclcH,   and 
many  other  symptoms  bhui-ucteriscie  of  beriberi,  are  not  found  in  sleeping 
sickncAA. 

Treatment. — Tomporarj-  relief  has  followed  free  purging,  large  doses 
of  quinine,  ((uinino  and  inin  tonics,  and  arsenic.  Tho  Congo  nativei^ 
admirii^ier  the  juice  of  Eii/i/iorMa  faiidtlaiinim — a  dra.stic  cathartic^in  the 
incipient  stage*.  It  is  tu  Iw  fwired,  however,  that  these  inejisnros  am  of 
Tcry  little  [>erriuim*nt  service,  and  that,  once  cst^iblrehed,  sleeping  sickness 
must  Ite  regardful  ii4  being  &>*  fiiLil  fis  hydrophobia. 

Mr.  Ikmlley  informed  nm  that  he  believes  he  once  cured  a  case  by 
large  doses  of  liquor  arsenicalis.  The  patient  was  his  native  teacher,  at 
the  time  twenty  year*  of  ivge.  The  jHitimt's  raother  and  others  of  his 
r\'I.'*tivea  hati  died  of  sleeping  sickliesa.  lie  had  sufFeretl  from  occ:isiona! 
baadachc«,butothcr\vi?c,  with  tho  except imi  of  country  fuvcrs,  was  [fcrfecUy 
healtby.      Ho  was  euddi^nly  attacked  with  epileptiform  convulsions  which 
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occurred  eleven  limes  in  the  courac  of  n  iiipht.  Soon  aftflrwards,  or  perfaftpi 
a  litttu  boforu  Khii  occurence,  ho  siitFvrt.'U  from  Buvero  occipital  bwiuliichcs 
tvcrj"  aftormion  ;  thcjwin  was  intenm'.anil  it  seemed  to  shoot  ilnwn  hi*  «pinf. 
Hu  atmi),  fn>in  lH-iiig  a  l>rij;;lit  anil  livi'ly  Ijul,  bf^;iti  to  stifTcr  frum  gmt 
()ru\Ysiiu;ss,  niy  ttiiil  Ktrnii:^  Kuspiuioits  iff  iiic-ipii^nl  sluepini;  KickneM  went 
riiti;niiinwl.  Ho  was  put  r>n  Iii|unr  Brsftiimlis,  (lie  duso  Wing  gradtuSr 
raiseij  to  cijj;ht  minims  thn.-*'  tinu-s  a  day.  After  s  wuck'K  tn'jttnu-nt  ihe 
hLvidachifi  and  i\w  )^lii<piiR-sK  It^'ft  him.  Thn'u  nionthK  Inter  Lhrn^  wac  « 
iilight  roU^m',  which  vriis  aUo  ro1iev»I  by  a  couitw  of  ai'»onic.  I  saw  tbii 
njun  fiA-e  jean*  aftvrwarde  in  Kngland.  Hu  w;i>i  then  in  t-xccdlrnt  hoalth. 
1  had  the  citiiosiiy  t<>  «xaminc  iiis  Mood,  mid  hitd  no  diUiculty  in  finding 
in  iL  m;iny  spfdinens  of  Fihiria  pfistauf.  If  FiUirii  ptr^tans  he  the  caoM 
u{  v\v}\nn'^  oickncKjs,  |MOpbj'taxi»i  would  be  concerned  with  the  drinking* 
wjiiiT  in  the  endumic  area. 

Qnit«  recently,  I  hear,  romnr^blc  residts  have  followed  hy|)odeniuc 
t^ijcvtitMiu  of  Kisiieukr  cxtnicl  in  slooping  sickness ;  uvvn  cures  by  this 
means  arc  reported. 

Patrick  Manson. 
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SvNONTIIS. — OrvnialhoU  ;  FnntnaUus  crientolii  ;  Tropv.iil  vlfrr  ;  DeiM 
hoU  or  ton  ;  Lahon,  MooUan,  Seindt,  or  Katidahar  sorts ;  Prnjdek  Ifil,  vietr, 
or  *wi!;  ^uiVHffzebe ;  Lu/ms  tndtmicns ;  Caneotiai ;  CYcM  d'Atrp,-  Cltm  i$ 
(la/aa;  CUmduyU;  Hiskra  InmUn  ;  t/rieTit  heuie ;  J.ib-Lib  :  Jiouion de  Vntt  ; 
Pttru  (Malay);  Nitham-al-Tamar  (Raghdad) ;  Pashtha  chwrdj  (Tashkond). 

Definition. — A  chronic  local  contagious  difieaso  met  n*ith  and  frc«(uenUT 
endemic  in  certju'n  towns  and  diBtrict*  of  India,  LVntral  Afia,  tlir  l^'vant. 
Aljijcriji  imd  Malay  Pfnntwiila,  fhiinieti'riscid  In"  the  pi-oduction  of  small 
papidc.1  which,  aft-cr  ajwumtiig  tho  character  of  a  Ixiil,  undot;go  slow 
ulceration,  healing  .ifter  some  length  of  time  with  lofls  of  8ub«taDce, 
luuving  a  bluish-white  depressed  scar. 
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HIstOTT'  — Allhmi^Ii  Mvpnil  OricntJil  miv3i« 

•<>m  as  prevul«nt   iu  the  past  in   various  districts  of   iliu  Eiut,  bUII 

ibis  affection  had  uUmcUai  tittle  attciitlrvri  in  Eiiropo  before  the  Indian 

tluliny  in    IKS'-S,  nt  which  tini«  th«  palice  and  city  of  iVlhi   were 

nccupiud  f>v  Eiirupenii  ami  ii.itive  troope.     The  military  caiituiimorit  Imd 

previnurtly  Iwfii  silimtwl  two  mil<^3  mitHid«  iho  dly  wallR.  nnd  lh«  discjiac 

WW  WATtoIy  ktion-n  anionp<it.  tho  rrrinp«  ;  but  occasiniiiilly  v.v*c»  woit  mot 

with  thvrc,  «t  Lahore  nlm,  and  at  Mooltan.       After  1858  the-  distemper 

ourw  pmmincntly  into  notice,  as  the  troops  in  gairison  inside  Delhi  were 

aUacknl  with  siich  aevonty  lh»t  from  4D  to  70  per  cent  were  admitted 

If.  liuspital  BuQ'erinjr  fmm  characteristic  sores,  lniHi<lc8  nmny  who  were 

Wwii«>H  out  of  hospital  fnr  similar  rj»mplaints.      The  disease  w.^.^  very 

I-    (toscri!>«l    as    todioiiH  and    tr*iu!'les'iiiie,    ihottLjh    nirely    fatal. 

h  -I'vore,  or  sitiuite*!  on  or  ncnr  a  joint,  the  sores  rendenfl  ihn  man 

iml(l  (or  duly ;  aiifi   when   occurrin^j  on  thf-  face  were  dij^jiusting  and 

daS^riog.     In  lUGfi  the  Government  of  India  ap|ioiuted  a  CVinimigsion 

U  mnBt^otti  the  diseai^e.      Ten  yojirs  htter  n   fn'.<«h  inquiry  was  coii' 

ivdti  by  Dm.  Lewis  .-uwl  Oiirminnhani  nn  heh.-df  of  the  Indian  Oovern- 

Bwnt     Since  then  n  consideniMe  Hmoiuit  of  iiidcpemlcnt  literature  hiu 

innitntiL-itecl  rnnreminf;  the  nature  (ind  cniise  not  only  of  the  sores  most 

(w»Tili'nt  at  Ih^lhi,  hut  also  of  those  analofiEons  sojc^  known  to  wcur  in 

WMiy  localities  iu  different  pairts  of  the  Enat.     The.  more  recent  experiences 

ol  lii«   French   in  Aljfprift  and  Tunis,  nnd   of  the   ItiiBsians  in   Pentral 

Am,  hftve  a^ain  foni&Hed  scientific  nttentioTL  ti]>oii  tliuso  sore«  ;   and  »t 

fnmxt  hy  a  gcnemi  consensus  of  opi]iian  th^-y  ani  all  rc;;iirdwl  as  nf 

tksune  nature  and  more  or  less  idonticnl  in  origin.     For  this  rojison  it 

it  tery  convenient  to  employ  some  coiiiiiion  ytMicric  dfuijination,  wich  a» 

lint  of  Oriental  sore,  suggested  hy  the  late  Dr.  Tillmry  Vox.     The  local 

umos  nmlcr  which  thi^e  sores  are  known  indicate  the  placet*  of  greatest 

invalenoe;  but,  speaking  generally,  they  are  most  common  in  eertain 

Irapiod  and  subtropical  climates,  from  23"  to  A5'  N.  and  from  IS"  W.  tu 

Symptoms.  —  WithiHit  any  cnnstitiitirmiit  tlisturlianoe,  usuully  the 
earliest  sign  of  one  of  thexe  Kore^s  is  the  occurrence  of  n  small  tntlamed, 
itching  or  oven  hnrning  area  on  the  skin  of  some  exjxiMMl  part.  The 
akin  rapklly  becomes  bni>i;.v  and  kwoIIcm,  while  in  tliu  cnntre  of  Ihc  in- 
fljiinod  patch  a  nnall  sccd-likp  body  can  l»e  felt  in  the  siit)stAiKe  of  the 
«kiii.  This  hard  papule  rapidly  becomes  deep  red  or  purplish  in  colour, 
hv  n  smooth  and  shiny  surface,  and  may  vary  in  diamettir  from  an 
■nghth  to  half  an  inch.  As  the  papule  increases  in  size  the  cpidcmii'* 
covering  it  shows  a  lendenoy  tn  (le(v]namate,  the  dewpiamation  hrginnin}; 
fpnm  flvo  to  eight  days  after  the  first  app^ai-anee  of  the  papule.  The 
epidermic  scales  first  shed  are    fine,   glistening,  and  dry  ;    but  as  the 

^dM^K>r  ports  twcome  involved,  ho  the  scales  become  thicker,  rlarker,  and 
li(mt«ncd  by  a  serous  oozing  from  the  surface  of  the  papule  :  thi* 
may  W  in  such  excess  as  to  form  a  small  cnist.  C»radiially  the 
{mpulc  softens  and,  if  inspected  closely,  U   found   to    he   marked  with 


dtlAtod  lilood-vcaaels  and  ecvcral  vellon-ish  spot*.  ^Vitcr  a  Turuhle 
time  oitbor  thu  scab  becomes  dutaclied,  or  the  thiniu!<l  vpidonnis  gina 
n-ay,  leaving  a  sraiill  perforation  from  which  issuca  a  larger  or  smaltrr 
fimuiint  of  tliiri  jmnik-iit  fItuM.  Jn  snrao  aisefi  Iwforo  tho  dofat-hiwiit 
of  tho  criiHl  ituii  limy  uo  iiicrejuic  in  Hizti  and  thiuknuKs  l>y  c-untuiiul 
accretion  frt«n  WIuw  a^  to  simidato  nipia.  Tho  niowratiuii  prucwdi 
i-apidly  l)y  croiiioii  of  the  odgca,  and  liy  tho  formatiun  uf  frwh 
Eimiliir  piipulut)  arctund  it  which  in  <-ourso  of  time  break  down  in 
the  »inio  way,  i-csidting  in  the  coidosccnco  of  a  n«mf>cr  of  small  mm 
into  u]iu  tiirgu  nicer  with  tliickcni-'d  edges  and  -a  Kisu  of  slonghti^ 
celluliir  Lisanii.  Thu  <'d^(,'s  an^  \thvn  ho  muvh  niiRt-d  aa  In  make  iha  ulcer 
appear  deeper  than  it  really  is.  Tho  sizt;  imd  tsttapu  of  thtiiM''  itle«rs  tvt 
vory  much ;  suiuuUmes  ihcy  may  im  only  half  an  inch  iu  diamtrtcr,  in 
other  caaea  they  may  Im  oho  or  moro  inch<!»  acroBS.  Uwtially  they  are 
ova!  in  shape,  hut  oft*n  present  an  irregular  fiinumu  onlline.  TV 
margin  is  gi-uiLTiLlly  ruggod,  tbirkmiHl,  and  surnmndiH!  by  an  inBam- 
matory  arcula  of  variaMo  extent.  The  floor  of  the  ulcer  may  he 
smooth,  but  is  cmniKnily  uncvon,  piolifyralirig  in  one  part  aiwl  dixinl*- 
grating  in  aiiulher ;  it  secnHe^  a  thin  oH'iimtivu  pus  which,  if  allownl  to 
dry,  forms  thick  adherent  cniata.  In  some  cases  the  discharge  appe&n 
so  to  cling  to  this  sore  surface  as  to  form  a  thick,  slough-like  y«llow 
pollicb  ;  oftuti  yellowish  |iarti<;lus  alnnit.  -,^  ineh  In  size,  can  with  ■ 
lens  ho  seen  distnliutt-d  on  or  through  the  sore ;  thoso  appwir  to  br 
dcgenL-rutud  hair  folliuk's  or  comodonvH  from  the  sobatwiu  duct*.  Tbr 
skin  in  thu  neighUmrlKHxl  of  ibu  uletir  is  generally  tidlllmt-ivl,  and 
marked  by  small  papules  and  yellow  spots^  indicstivo  of  cxtemion  ci 
thu  di«e:uiu. 

At  lime^  thoso  ulonrs  are  nxtromuly  puinful,  irhilo  at  ntliers  pain  is 
■completely  absent.  Jtanking  and  »ume  other  trritera  hare  noticed  a 
marked  tL<ndi.'iu;y  tn  periodidty  in  the  acaeaBioiiii  of  ]iain.  Although  ia 
some  cases  tho  adjacent  glaftd<i  may  bo  enlarged,  and  tho  lyrnphatae* 
dofitiLnl  atnl  coniy,  the  sym[iathy  of  the  lymphatic  sytt-m  is  by  no 
mttatis  a  CDni^UinL  symptom,  Jind,  an  Hieknian  has  [lointed  out,  is  pmli- 
ably  detennitied  hy  tho  cxsKt  locality  of  the  sores  and  the  amount  of 
irritJition  to  wlituh  they  are  expnet'd.  The  iileci-ntive  st;ige  may  last  for 
mnnthii,  th»  indolent  nature  of  ihn  fu»ro  and  its  intrac lability  to  treatment 
being  characUTiBtic.  It  is,  however,  in  its  healing  that  tho  oriental 
sorL'  presents  one  of  its  most  peculiar  fi>aturcs.  This  ])i'ocess  is  greatly 
riitjirded  by  the  form.ition  of  a  Body  scab  which  must  hn  earefuUj 
romoved.  each  day.  Gradually  tho  secretion  lessens,  the  granulations  loee 
thnir  raw  appearance,  ami  healing  commoncos  from  tho  Mntre  and  extends 
outwards ;  its  course,  however,  is  very  slow,  tho  new  tissue  being  very 
liable  to  repeat  the  diwaswi  process  —  to  ulcerate,  and  start  the  sotp 
afi*esh.  Cicatrisritiim  ultimately  takes  place,  the  aair  being  more  or 
less  puckered  towards  thft  centre,  and  pis^ment^d  of  an  uniform  bluish 
brown  colour.  If  the  attack  has  been  on  the  face  or  other  part  where  the 
nellukr  tissue  ia  loose,  the  resulting  disfigurcnurnt  may  bo  severe.     The 
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IMgnwaintioti  of  the  scan  of  these  sores  often  i-t-muitia  for  yram,  hut  m 
n  BO  wity  cimi|tamhle  nr  liaUe  to  bo  confounHcd  with  svphilitic  pig- 
nenlatvm.  Iji  Baghdad  the  scars  from  these  sores  are  known  aa  "ilatB 
marks." 

ThiC  niimWr  siwi  locality  of  the  sores  vary.  SomiO  pativnU  may  have 
but  ">n«  or  Iwu ;  othem  mity  have  .-19  many  as  tweuty  ;  whoii  mulliplp,  the 
iDtlividiial  sures  an;  4ifu<n  nut  ao  Ur^<'  sut  when  single,  and  uro  ^u'd  hv 
fsne  olisfiiTiTs  to  Itc  loM  tntnU-taiilo.  Thci  dijteasc  in  imist  t'oiniinml}' 
MMn  on  <?x|H)»cU  partK,  such  as  tile  liunfU,  arms,  feet,  legs,  nock  or  faco ; 
m  children  the  fac-o  is  the  iiaiial  ititiintion.  It  is  very  liable  to  attack 
ahrulini  jurfac^s,  wounda  and  scratohoa.  Inttr-ct  liitos  are  very  i^ften  the 
rtarting- point*  for  them.  In  my  own  expen'eiici*,  tht-  dor-sjil  tfurfiifM  of 
the  irrist  and  bordcra  of  the  forfiiirma  am  thn  point.'*  mo.tt  frcqiicnily 
•ttwrked.  The  noses  of  doga  havu  lircn  oliscrvcd  Ity  nmny  pi-rxtjns  to  lie 
die  eeat  of  those  anres,  which  thi^y  iLpimrontly  i-ontnict  uliL'ti  drinking. 

The  appoarance  of  this  disease  in  not  always  unifm-in ;  it  nuiy  slop 
«t>  any  plutse,  and  it  may  assume  a  chronic  ch;Lnictor  wbeu  in  ibu  )iapular 
or  iMul-like  kU)^>,  gmdually  sulmiding  and  iliA'tppniring.  In  other  cjikl's, 
eren  after  t\\f<  formation  of  a  fTUst,  ihia  may  not  fall  oil",  Imt  pvrMisl. 
untU  cicatrinatiun  is  cuniplyto  In»ric'Jith  it;  or  sunietinios  the  ulcL-mtivc 
praceas  may  he  so  vif^onius  and  invnlva  fimh  tiHKitrs  ko  nipidly, :lb  closely 
to  rcsemhie  Iujiua  fsfifta.  Si^mo  mintt  mnj*  hecome  oxti'f^mvly  inflamed 
frron  friction  of  clothes  or  other  imtation :  occasionally  complications 
arise  from  inocidatinn  with  the  %-inis  of  crysiprlit^t  or  of  phagodiena ; 
this  is,  however,  rare  ^\*hcn  the  cores  occur  011  th«  |xir!K>n8  of  tht; 
sciofuloiu  or  syphihtic  their  clinical  fcaturi;3  art*  frequently  modified. 
Any  disadvanlaj;a  arising;  frrun  sLinntion,  nverwoi-k,  Timlann,  or  the 
syphilitic  and  scrofulous  cachexies  will  nujiiify  the  typo  of  the  stne  and 
aoocutuate  ita  intractahilily  ;  liut  such  cnnstitutional  or  hereditary  eondi 
tioofl  do  not  ncoAsaarily  dispojiA  to  the  dif(f--K.4e.  In  extreme  and  moHt 
eiecptional  vases,  where  the  patient  is  weakenei:!  by  constitutional  di«eii*>e, 
suree  are  multiple-,  th«  resulting  dischni^fs  and  irritation  may  he 
depressing  and  lw«  accompanied  by  hectic  fever. 

Di&srnoslS. — In  districts  where  the  disease  Js  knoivti  to  l>o  endemic 
this  should  not  be  difficult ;  as  the  appearance  upon  the  face  or  other 
exposed  part  of  an  isolated  papnlo,  developing  into  a  ncxlule,  and  this 
exuding,  crusting,  and  then  disintegmting  into  an  obstinate  ulcer  under 
the  cnt-si,  cimfltitutcs  11  di.'stinrtivo  set  of  symptoms.  In  some  cases  it 
might  be  mistaken  for  a  syphilitic  gumma  or  rupui,  but  the  failure  of 

rific   remedies  and  the  general  clinical  conditions  should  indicate  a 

irential  diagnosis.     Although  it  has  been   confounded  with  oclhynm 

impetigo  this  mistake  should  not  readily  occur.  When  present  in  a 
aoTore  form  u|K]n  the  face  there  may  Im;  more  djflieuhy  in  disassociating  it 
from  rodent  ttlcfir,  lupus,  or  epithelial  cancer. 

From  yaws  it  can  l>o  readily  distinyuished  by  i-ememboring  that  yaws 
is  almost  limited  to  the  coloured  or  negro  mccs,  while  oriental  sore 
attacks  all  race*  alike.     Vaws  i«  preceded  by  some  febrile  symptoms ; 


ihcain  are  mm  In  ttio  Hore.  In  vavH  the  leKiniiH  am  always  multifilp  or 
nunicrcpits,  coming  in  crops ;  the  WJI  or  sore  is  utnially  single,  and  if 
mnlttpio  nnt.  nnmi;roi».  Althiii)t;h  liolh  attAck  thi*  face,  Vft  vaws  prafoi 
thi'  ftoxor  )<urfaees,  ^uch  S3  the  p^Jnis  ami  soles :  irhercas  the  boil  prafcn 
tliH  [lorwil  itspi'cta  ijf  tht?  hands  ami  fpt't.  In  l»oth  affiM-tioiiR  the  Inston  w 
th«t.  of  a  papnio  siM-cf^txl'Ml  I«y  a  nnHiih! ;  hiit  in  y.iw.t  the  epidermis  RpliU 
off  in  a  few  (iiiy»,  arul  tho  tvhole  cmptioii  is  developed  in  a  few  wwks :  no 
lh('  fiiher  hand,  the  mwIulH  i>f  orientiJ  Bt»re  may  remnin  unchanged  (or 
months.  \Vhen  the  cnist  of  the  yaw  papule  in  removed  mily  a  tnoiiit 
tumnnr  is  found  M'hich,  except  in  the  very  cachortic  or  when  irritated. 
MRvep  iikerat^'i ;  whi-n  tho  cniH  of  the  oriental  Hore  13  removed  nn  ulcer 
ia  oxpnAi'tl,      Yawn  h>aves  no  near,  liiit  •nHenlJil  sore  nei^i'**arily  does  sa 

NLiIignant  pustule,  or  nxt<<n)al  anthrax,  can  he  readily  disltiigqislud 
from  oriental  soro  hy  ita  Bizn  and  extent  of  swelling,  by  ite  t^-ndenry  to 
spread,  hy  the  liWd  tint  of  the  skin  and  the  early  formation  Mithin  it  ol 
more  than  one  ajwrtiin",  by  tho  clmracter  of  the  slongh,  by  the  Bpvority 
of  the  piiin,  and  the  mai'kiHl  eons titn tit nial  disttiihance ;  to  this  may  b» 
added  the  di^overv  of  tJie  specifie  ttacilli  of  anthnix. 

Pathology. — *E'h<'  histology  of  these  noi-es  ha«  been  thoroughly  worked 
out ;  iintt,  if  Aoxtions  \vi  m.iilc  of  the  initial  papule  hefom  iii<v;mtiun,  no 
difficulty  is  experienced  in  demonstrHling  that  the  whole  thickness  of  the 
skin  and  fluh]acent  tissun  ia  intiltratefi  with  I>*niphoi(t  and  ftpithelioiil 
(niesnlilastic)  rflls,  acc<>m[ULmed  Ity  ni«iie  ni-  Ii'rs  coingtli'te  di.-iiiitei;i':ttioii  of 
tho  [iiii-mjil  tissue  elements  thereby-  In  the  centre  of  the  pii[iule  the  inlilln- 
tion  liy  yoiui^  niiiiid  cells  In  so  enniplet^-  that  little  om  he  seen  of  ihr 
original  tiutue  elements  but  a  feu*  degenerate>rl  rnmainA  of  hair  follietra  w 
swcJit  glands.  Towards  the  edges  of  the  diseased  area  tho  new  colls  occiu' 
in  isolated  eliiat'ora  or  groups,  chiefly  mnnd  blnod-vejwela  or  lymphatict. 
The  infiUration  does  not  seem  priniai-ily  to  involve  either  the  hair  foltielrc 
or  the  sehnt'pous  glands.  Tho  individual  cells  of  thi*  intiltnition  varj*  fmtn 
7  ft  lo  9  n;  thdr  nuclei  from  .1  fi  to  G  /i :  the  nuclei  aw  large,  genonJly 
single,  but  in  parts  multiple.  Tho  anatomical  structure  of  the  papula 
and  surrounding  skin  indicates  that  oriontal  sore  is  of  the  type  of  a 
granulation  tumour. 

All  authorities  aro  agreed  on  this  general  statement  of  the  btstnlt^riMl 
ehangi-a  ini't  with  in  oriental  sore ;  but  when  we  come  to  Inquire  into  tho 
causjition  uf  this  pecidiar  procww,  wo  find  Bonn;  divergence  hoth  of  ofniuun 
and  of  faets. 

The  fii-st  precise  inquiries  in  this  direction  were  made  by  Fleming 
and  Smith  in  1S&8.  The  fui-mer  found  iu  th«  diseased  tissues  certain 
small,  highly -rffractivo  cells,  which  he  took  to  be  tho  c{!gs  of  a  pntasit«; 
these  were  8ub>tet|uent!y  demonstrated  to  ho  di»inl.egrate<l  hair  follicles: 
lat4ir.  Smith  found  in  tho  puH  fnim  the  finrM  celU  of  varioUK  b\7.p«  uiil 
forms  which  he  thought  were  ova,  or.  at  least,  Ian*iD  of  n  species  of  difr 
toraum.  Bi^th  the«e  obser^-ations  were  obviously  founded  on  error  due  to 
thti  im]ifirfecl  mcaiiti  of  invostigation  availahio  at  that  Lime.  In  1875. 
Vandyke  Carter,  in  examining  spociraens  of  a  "boulfm"  sent  to  him  by 
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AVelior  of  Biskra,  lit'lievcd  he  fmuid  in  th<*  dibini]  lymphatic  vessels  a 
fibimtiutoiu  njoujcl,  with  myccliii]  thiv.-Mld  and  gonidia.  In  these  nlwwtrva- 
tioii^  Velwr  concurre*!,  l>Ql  further  invi^tstijpitions  by  Lsveran  and  Kelscli 
demonstrated  that  the  presence  of  thwic  bodice  vras  oiitin-Iy  neei<U'ntaI  or 
jidvcntitioiis.  In  1^80,  Bordior,  a  Fi-ench  niivnl  gni-^eoii,  desoriWd  very 
Himilar  groMtW.  Leiviit  «nd  Ciiniiin^liain,  in  iht-ir  ivjHirt  upi>n  IK-Ilii  nore, 
datvd  IHTG.  and  Guber  of  Vienna  in  disc-iiHsirig  /Uqipo  evil,  infer  iLo 
identity  of  these  oricntiil  sores  with  hipm.  nnr)  diartniin  uny  nliility  to  find 
hifttningical  features  in  them  at  all  $uggtMtiro  of  tlioir  being  peculiar 
diseases. 

The  rcaoarchca  of  recent  years,  conducted  with,  a  higher  technique, 
liHve  yielded  more  dt-finite  residue.  MM.  Boinet.  mid  I>up<-n-l.  fnini  wime 
Algerian  uucs  of  the  disen-se.  have  obtained  pure  cidtm^es  of  uiierocfwci 
which,  ac-conling  to  the-'^e  observers,  pnjdnce  on  inocidnlion  chiinicterislic 
oriental  Kores.  M.  Diiclaux,  in  Vnvix,  has  .-tlso  reported  the  isuUtion  of  a 
uiicrococctis  from  a  ca«o  of  "clou  do  Bi«kra.''  His  results  ngrea  with 
thoBO  of  Hcydenroioh  of  St.  Petersburg,  who  has  examined  specimens 
from  renjdfh  ;  Imt-  with  some  minor  difforeticea  which  «nfjgf-*t  n  doubt 
whether  this  microciwcus  is  exactly  the  eiainc  as  that  of  Bxinet  and 
Diipi^rct,  Still  later,  Hf.  rtcsftani.  a  French  Burgeon  Tnaj or  at  (ii-.rsa,  haa 
ol>tained  a  niicrocrK-cn.-*  from  i*<inu'  iiIcl'i-s  prevalent  tliei-e  whi<h  Ihiclaiix 
regards  as  identical  with  that  noted  by  him  in  a  soro  imm  Biskra. 
Chantemosao  olitaincd  very  similar  rcsidls  from  n  case  of  "cb-u  du 
Xil."  Poncet,  working  nptm  anulher  ca*o  fwm  CJafwi,  stnte*  that  he 
has  di*core,red  not  ordy  mienicocci.  din[MiHc<l  in  zirngbra  mrwarw  bclwoen 
the  epithelial  cells,  but  a1;!n  Hnme  bncilti.  Kichl,  of  Vti-nnii,  has  also 
di'lveted  micrococci  in  a  jjapidc  fruiii  AlepjK>.  As  dnscnbed  by  him  they 
ail!  somewhat  larger  than  th(»se  found  by  tlnf  FnmOi  (itwcni'cni  Duclaux, 
Boinet,  Dupi^net,  Gossard,  Chantcnicasn  antl  Poncet ;  being  in  ono  cjiso 
frf>m  0'9  jw  to  11/*,  iind  in  the  othL-r^  from  Oiujw  to  0'5^  in  eiztj.  RiKhl 
finds  tbc  micrococci  in  the  larp;  i-|)ithclial  crIU  nnd  at»i>  in  Ihif  largn 
polynuclear  cells ;  thrv  appear  to  bavf  ii,  capsule  and  arc  (tlip^btly  oval : 
Mt  fur  ho  hao  failed  to  cidtivnle  this  organism.  Cunin'nghiim  has 
described  rcfractilo  budiiu  hirgt^r  than  lymph  eorpuseles  in  the  liissues  of 
thw  papular  sUig«  of  thwfe  sures.  They  ap)>ear  to  be  ce!b  from  8  ^  to 
10  fA  in  size,  onchwing  certain  rnnnd  and  <I(irply-etairted  bodies  of  vuriabte 
size  and  grouping,  (.'imningbam  ia  incline*]  to  rugawl  them  as  rcprceent- 
ing  various  Htagi-a  of  «(mit>  monHdiriie  organism.  Fn>ra  an  e.xnnii nation 
of  variouii  jiapuleu  of  ttif  l^iilnnv,  .Mooliati  and  Sciiido  Borcs,  removed 
before  ulceration,  I  can  wmfimi  the  presence  of  thu  cellular  bodies  descrilied 
l»y  Cunningham,  but  am  disjjoBod  nither  to  regard  them  as  reaultji  of  aome 
degenomtivc  pi*occss  iu  the  eclU  than  as  piiiasitic  protozoa.  Although  I 
have  not  been  able  to  isolatu  any  definite  micro-orgauiBm  from  the  tifisues 
of  ihejie  sores  which,  on  inoculation,  will  give  nsw  to  similar  ulcci-s,  still 
there  is  usually  no  difficidty  in  cultivating  large  micrococci  from  tbcm, 
and  in  demomtrating  thai  the  epithclinl  ccHh  cnnRi^tently  contain  peculiar 
bodies  which  are  highly  suggestive  of  such  parasiticism. 
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Tbu  munipulatioiu  which  most  clearly  show  tho  micrcMECOptCml 

nf  thiisii  fi-ilH  may  be  doscrilicjl  us  fftllow^s: — VXwa  t))i)  fresh  tiauie  ia 
satii [-»,t*<cl  solution  of  conosive  KublinmU'  a.w\  th^n  hnnlen  succMrivcIf 
30,  60,  90  [Hir  emit,  and  tinaliy  in  ulisolute  alciiliui.  Afu-r  cmlwddin^ 
paraffin,  pasis  i.bo  snctions  through  tinctiiro  of  indino  in  order  tn  n'mm*i*  tbt 
excess  f>i  siiMimnt'e.  Stain  with  hiematoxylin,  or  with  ciirmino  and  Ik 
griin,  or  willi  tht;  Khrlivh-lJioitdi  riiixtiinf,  or  any  otliur  tiUuning 
Whi!n  so  oxnmined,  the  piLnwite-likc  }>odi<w  in  question  aro  seen  as 
round  ultimi-'iits,  which  sumutimuii  uppi>ar  to  huvu  a  moi-c  darkly 
contri\  ^inondly  lying  in  llin  pnitoplfism  of  an  i-pitln-lial  oi'll.  In  ^i^e  thnr 
iKxlici  aro  atioiit  0-5  /*  to  1  ;* ;  they  stain  easily  lioth  with  protopUsjnie  k\ 
nuoioar  dyos,  but  have  a  slight  preference  for  the  former,  as,  if  lich 
lifl  ii^j^il  a^  a  coiinbir  sudn,  tht<y  nstJtiti  it  nftiT  all  inurt.'s  of  the  stain  ha* 
left  lhi5  nin:[ii  of  th«  cells.  Similarly,  with  Biomli'a  raixtuii;,  thty  suin 
111(1  with  thu  ai'iij  fuchsinn  showing  at  thn  eaim  time  a  ouiitral  grero  pnn. 
Th«sn  cocci  Jirft  trt  Iwi  soon  in  the  birgo  polynuolcar,  as  wrll  as  in  Uw 
epithelial  ctIU  ;  hut  I  have  never  yet  satisfied  myself  that  they  are  ca| 
either  tjf  muv(.imi)nt  or  of  diviwon,  Owing  to  tho  nnmlK^r  of  let. 
and  dogonnmttxl  opithdial  cclU  which  always  oljaciirn  thi>  picture  of  sertii 
of  the«e  papules,  it  is  often  dilhailt  to  rocugniM  theae  IkxIics  with  certain 
Theyconfonn  in  si?,o  and  locality  to  the  micrococci  doacrilx-d  hy  IJi*l 
and  ure  f]uit<?  distinct  fi-om  thu  much  larger  or  polynudcar  cell-liki;  l<ali 
noted  hy  Cumiinjihara.  There  is  niithing  in  the  above-mentioned  (»«diM 
exclndt!  the  p.'tn.'iihility  of  tbeir  Ix^ng  dm;  to  aomn  form  of  cell  dt^norstiun. 
On  the  other  hand,  there  is  much  in  thr>ir  general  appatrancv  and  locat* 
to  suggest  thiit  Ihey  are  intnvccllular  parasttOE.  If  jiarasitic-  it  is  n 
to  inqiiirii  to  what  group  of  organisms  ihoy  may  belong.  The  chief  gnw]ii 
of  unicollular  parasites  which  ■^\f^  part  of  their  existonco  within  the  odii 
of  their  hoHt  an3  the  chytridiarea;,  some  uf  the  snrtonji,  and  the  flporraoi. 
The,  fi'w  features  already  ohscrvcd  do  not  suffice  to  refer  these  hndwto 
any  of  these  clawesi.  Arguing  from  their  close  resom))lance  to  otlwT 
bodiiM  found  in  mnt-er,  sarcuma,  variola  and  vaccinia,  wo  may  tvotatiTdy 
regard  them  »a  spoiiisoa. 

The  want  of  uniformity  in  these  A-arious  results,  as  reported  W 
diirerent  observers,  prcxcnts  our  saying  more  than  that  in  all  cavs  o* 
oriental  soi-e,  and  especially  itL  tlie  epithelial  cells,  certain  coccoid  tmlW» 
are  met  with,  which  are  siiHiciently  dodnito  to  warrant  the  belief 
th«y  stand  in  direct  caua-il  rrlatinn  to  the  morhid  procesa. 

Etiology. — No  age,  sex,  nationality  or  occu;)alion  modifies  tiahili^ 
to  attack  in  those  who  fall  within  the  influence  of  this  disease.  In 
endemic  localities  children  rarely  escape.  Some  aulhoiTs  particidarlr 
those  whose  experience  has  been  in  Persia,  state  tliat  new  arrivals  arr 
cspeci;illy  [irone  to  attack  \  this  feature  has  not  Ijeen  verj-  genefallT 
recognised  by  Anglo- Indians.  The  ptrioA  of  incvhation  ia  Tariabltt,  bol 
usiwlty  some  weeks  elapse  between  exposure  to  the  disease  and  dcrelop 
nietit  of  the  ]inpules.  As  a  nde  new  arrivals  do  not  get  it  until  the? 
have  resided  some  time  in  tho  district,  but  cases  aro  on   rocord  of  a 


IV  days  bein^  sufficieiit.  In  nther  initt«nce«  the  ufTc-c-tion  bus  not 
^Mmrvd  until  the  individuals  liwl  left  tbc>  locality.  In  Honin  ca»cs 
ocuUt«d  by  Weber  the  incubation  period  vefn  m  sliort  :ui  thrcu  days. 
"ht  affectioa  appoara  to  Imi  quite  independent  uf  the  nulurt;  of  the  tiiiil ; 
lit  iLs  peciilinrly  definite,  gcogiiiphiuil  liniilaliuns  indiL^lu  the  inHuonca 
I  tro|Mcal  and  nibtropica]  climates. 

Ai  boariag  upon  tho  posaibility  of  one  attack  of  tbesu  Borve  \mng  a 

ntectjon  ii^inst  a  strund,  Cithnll,  quoted  by  Carter,  states  that  ut  ono 

m»  it  was  the  ctutom  iu  Bit^bdxil  lu  tiiocuUte  childii:ii  with  tbv^e  xoreft 

U  aft  to  eiuuro  tho  diseaiifi  in  ;i  ^ititatioii  ^vb{'^^  the  rcaultiug  ucur  wuulil 

ot  1>«  disB^iHng.     On  the  other  hand,  Mtinuy  and  Fleming  found  tbnt 

le  Borcs  o'uM   l>o  miccos^fully  inocuLited  upon    |>ur-!<ifr)i^  xhouing  scnix 

[   a    previous   attack.     .Simihir    results    are    rccnrdod    by    Itoinet    and 

htp^Trt,  who  have  definitely  pmvod  that  it  is  intwiJahle  both  in  men  and 

notwithstanding  prc\io;i8  attAcks.     They  have  uUo  dumouslratcd 

:e  possibility  of  auto-inoctUiition.     The  occurrence  of  perBoniil  cuntagion 

itm  thes«  Bore*  appcArs  to  be  very  rare;  and  thei-e  is  nn  evidcnc-o  of 

taiy  influence.     More  recently  Heydenieicb  has  proved   tlio  com- 

jcability  of  tho  disease  by  direct  inocnlatinn.      According    to    hiin 

fwtion  i#  without  difficulty  pfodiicerl   by  nibtiitiR  the   powdrred  cnmU 

the  blood  and  lymph  from  non- ulcerated  jiapules  on  abiiided  surfiiccs. 

•osaonal  prevalence  of  these  aores  is  chiefly  in  the  latter  part  of  tho 

aiid  in  the  autumn,  that  is,  in  subtropical  cLimatCft,  in  Au};iL8t, 

iber,  October  and  Kovumber;   and  in  the  tinst  piut  of  the  cold 

on  in  tho  tropics. 

In  atteinptiiit;  to  determine  more  precisely  the  causes  of  these  sores 
Vc  find: — (i.)  that  the  diKca^e   is  limited  to  ct^rtain  places;  (ii.)  that 
thy  as  wl'II  as  vreukly  jH'ople  &rc  uttjicked  ;  (iii.)  that  tbt<  discane  caii 
tonveyod  by  inoculation.     Tho  finst  two  prnpuailious  pwiit  strongly 
>way  from  constittitional  causes,  aiid  ratlicr  to  some  local  conditions  of 
inaanitalion,  or  w;iter  which  favour  the  irudtifili»tUon  uf  tUv  morbific 
i  outside  the  human  body  :  ivbile  the  third  buggists  lliut  this  agent, 
ver  it  may  b<*,  is  an  organism.     The  very  gciieiftl  occurrcncu  of  these 
on  those  parts  of  the  body  which  uro  expoMHl  at  once  euggr-sls  that 
inoculation  or  infection  may  he  etlected  by  insects  such  ilh  mosquitoes 
fllM  ;  or  again  by  dust  or  some  accidental  application  of  the  virus  to  an 
ed  surface.       In  explanation   of   the  uxcesaive   prevail.- nut?  of    these 
on  the  faces  of  young  children,  Lnvei-an  has  )iointe«l  out  that  this  is 
them  the  most  exposed  piit,  and  Thnt  they  are  less  quick  to  bnish 
y  any  insect  which  may  be  liiling  them. 

The  sores  arc  equally  prevalent  upon  wet  soil  or  dry,  on  roch  or  sand, 
hi^h  situations  or  low.  It  ix  difficult  to  Hhow  that  the  cndeniic  areas 
ft  the  disease  arc  areas  of  ovcreniwdt»g,  of  accumukted  refuse  and 
Excreta,  or  even  of  faulty  ulfmetitation ;  or  tbiit  these  sorcJt  are  but  tho 
{(bq^TMsion  u(  a  depraved  nutrition  from  eliiniitic  or  other  ludH^althy 
InfluenoM.  The  great  dimiuutiou  iu  the  number  of  cases  of  this  aiTcction 
irhich  has  followed  ameliorated  sanitary  conditions  of  towns  and  districts 
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wliui'u  funnorly  it  was  very  prevalent  loiiila  soma  support  to  sttcb  an 
opinion  ;  yet  in  tho  exp«rtt:neo  ot  uwny  obsL-rvcr*,  iiicludiuj^  my  own.  th«« 
oasos  occur  id  riimjKi  mid  cunUmitii'tiU  iti  whicli  lh(!ri<  in  neithur  ov(^n.-ruin[] 
ing  nor  diifcctivo  hygium',  ami  nUn  tm  pcrsuns  frou  fn»m  luiy  cEtcbcctic 
eonditioti  of  IhkIv  priKluceii  by  luihcaUhy  cliiimto  or  olhcrwlw. 

N&Hi'ly  all  uljiiurvui's  huvu  uMribuU'il  tbo  origin  of  tha  oricnul  mv 
to  thct  domcdtiu  watcr-siipply,  though  they  have  not  been  equally  iiniinitDngi 
in  imlicitling  tlio  itijurioiw  flutiR-iit.     Smnu  P'rencli  wrilvr*  ha%u  nttacbtd 
im[XMiaticu  Lo  iiii  oxcc.^  of  chloriUu  of  Hoiliuni  ami  of  tha  caithy  Hilb; 
oihei-»  linVL-  bill  8tnM«  upon  the  dUposin^j  itiflutnco  of  Urj*o  qiiuiititiMtif 
sulpluto  ol  liniD  in  thu  xtrcHin^  of  unduiiiii;  att^is.     L';ui<iy  ami  Krater 
poinUid  out  tliu  t'-vct'a^  of  nitmu*i;  in  tlic  witlls  wh^i-c  Mool:aii  and  LUim 
aorett  pvi^vAitid,    while   AJcock   wii^  incliiK^d   to  Mumo   llie   pn^ficnce  nl 
sulphuii;tlud  hydropiii.  rx'^itlting  from  the  decompusittun  of  oi'gunic  nnUcr 
in  ihit  wal^r.      Lnwis  luvi  t^innin^luun  auii^musl  th«t  rxccssivo  hardii» 
in:iy  l«o  Hu  iiidt'x  of  (ho  d^^'Iotcrtoiw  propHtly  of  di-inking-watrni  which  id 
various  [uuek  of  Eiidiu  ato  asst)t.-iat«.-(l  ivjib  the  proinJenc*;  of  llio  sores,     U 
u  tntc  thjit  in  1  >L'lhi  ntid  «lsLiH*h»TL',  ainco  Uu"  diaiuo  of  the  «*at<:'r  from  vtSa 
untbin   tbo  city,  tho  diiwaw)  among  Bntii^ti   troop*  has  aliatod  ;   Ijat  thf 
cxiiittinco  of  similar  chomioal  dvfucis  in  tbu  drinking-watiT  of  many  otbrr 
plai!ui  where  tho  diaooio  is  unknown  make  thin  opinion  impoMiliIr.     Di 
Al^<.>ria  aitd  Cuntral  Af^ia  vnriou«  impurititot  in  food  and  Ui'ink,  anil  llw 
MiH'kiii^  up  <if  the.  BUitoripiirouH  ^^IiimU  wiili  dxM.,  \\n\iy  Iic<in  rx^jifctiiDU 
jiiwigiu'd  as  acti%-K  causes  of  this  allbctiort.     If  w*  admit  that  the  waUf- 
liupph'  u  iho  vubiclo  by  ^vbich  tbu  a^'i'iit,  gaine  ac-ccfis  to  our  botlin,  tlic 
qiKUtlioii  aruit^s  wliiiUKir  it  ia  Uikoii  inu>  tho  systdn  by  swallowing  or 
wbftthor  it  paasoa  into  tho  skin  through  the  gland  ducts  or  by  abnMl*d 
mirf^iccs  when  washing.      Againxt  the  acccjitanoo  of  th«  drinkin^waUr 
bypotliRsis  i:i  tho  fact  that  many  placets  wbtrc  nxcoptionnlly  poo«l  drinking- 
water  i»  in  use  are  cnd^niic  ctMitriw  of  the  sores.     As  Hrrsch  b^fl  point«l" 
out,  if  ihiu  by[H)tItL\!iiB  wcru  irui*,  it  woulit  \w  ditlicull  to  explain  urh^ 
tiioso  »iiro.-i  liavo  curtain  point<t  of  election  in  tho  body,  suob  as  the 
and  e>xpaH«>d  [larts  of  the  itxtreinitii's,  and  occur  very  rarely  on  thv  trunk 
or  why  porBons  arn  continuidly  aircctrd  with  thi-ae  soroa  who  are 
AC(piitint<  d  with  th<?:  invmal  ui^-s  of  water.      If  tho  domestic  water-«ippl; 
bo  concurncd  in  llm  prudiictioii  of  those  soruo  and  ulcere,  it  is^  aa  i>uggcst«a 
by  MuiTuy  and  otfiers,  by  nuunn  of  itM  conUiinin^i  sonic  fipccific  or  pansitie 
body  which  fimN  attachment    to  Un;  skin  when    the  water  in  used  fof 
washing,  iuid  I'ith-^r  epjutanoomly  ])0n<!tnirte&  th(<  cuticle,  or  eLso  ob 
cntramic  by  a<ini«  i^ilution  of  continuity,  auch  aa  a  srratch,  cut  or  abi 
NotwithxUinding  that  the  actual  cause  of  these  sore«  haa  not  been  cal*- 
goriudly  delined,  Biill  the  wt'i^ht  of  uvtilrnce  in  iu  favour  of  its  pamaitie 
nature.     It  ii  to  bo  ret^ivttrd  th.it  morn  cxlcn<led  and  close  intptiricit  ha 
not  Ijoun  niiw!"  into  the  fiuna  and  flora  of  the  houpcc*  of  w.■lt<^r,  particularl 
of  welU,  in  diatriclji  wlmre  thuao  mrim  an!  jirovalent.      In  diwuseing 
subject  rncently  with  various  mwUcal  officers  of  Indian  cxpftrifnco.  m 
attontiun  was  druwn  to  the  more  frotpient  association  of  Ibeso  sores  wUli 
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i  of  n|(]  Aiid  foul  wclU  than  with  cxnvX  supptiu».  ft  Ik  prubaMu  ttuit 
i^ottous  iti  this  diruclioii  xtvxy  Mtppiy  the  missing  liiiUit  of  tho  chain 
evidence  concerning  the  life-history  of  the  micro  -  organism  which 
iptnn  Lq  bv  sssoviitte*]  with  the  c;uiH»tion  of  this  dueaee. 
Treatment. — St>ni<;  aitthoritJiw  huve  advuciitorl  uhut  is  called  th<; 
Iftbortivc  Inatment  of  thi'sp  .4nr6A  when  in  iho  early  or  [j.ij>ular  ata^u. 
i»  n«;«|ii  Home  ctro  and  much  personal  »upen*isioii  to  lie  fiucc(.-s(iful,  ami 
boat  aurini  nut  by  thn  apjiljcatlori  iif  Pa[-i|tuOiii  b  or  the  octUitl  cuulcry. 
le  lue  *A  carhullc  luid  other  »cid»  \»  iii>L  to  he  riK'oiTiiiieiidLHi,  nur  \* 
tacwiun.  Whuii  ulceration  lu-is  been  thoroughly  esttiMiBhwl,  the  iwo  of 
jioUi&h.  nitric  arid,  fuming  arid,  nitmto  of  nn-rciiry  or  carltolic 
ife  vatiLilil*-,  hilt  inferior  to  th^*  ji)di('ii.it]H  w».<&  of  a  Volkiii-innK  ii|H»>n. 
'or  the  r»'mnval  of  cniMa  antiseptic  poultices  may  he  applied  ;  hut  in  idt 
ings  the  grt-atest  rh'anliticsA  nhonhl  l»c  ohiierved  nn<l  all  irritative 
trvaltuent  Avoided.  Oikto  the  diseased  proce^  bus  been  checked  and  tho 
hua  takni  on  hi^dthy  action,  tho  ordiiuuy  treiittnent  for  simple 
i«  sufRcicrtt.  As  ni-iny  of  the  snftl'riTs  fi-.mi  the*e  sores  lK;come 
\\  delnlitaied  in  ^cne^d  health,  care  iihould  bo  taken  to  ^uppleiucul 
trt'iitment  hy  a  gcm^miifl  diet  inclmlint;  iviiic  or  l>ecr.  Any  evidence 
«f  inahirift,  jM-ur^v,  Rcrofida  or  syphilis  should  l.n  met  liy  .•ippT'op]-iate 
lircAlmenU  in  coses  occurring  in  India  1  have  generally  found  it  neceseary 
ko  tvmove  tho  patient  from  the  endemic  arraa ;  preferably  hy  change  to 
H^ulln.  It  in  perhapa  rieedlesi*  to  say  that  in  plactis  where  the  i«ore-A  Are 
IPralent  it  is  of  tho  lin>t  importance  to  avoid  the  use  of  water,  which 
wKf  be  infn'tcd,  either  for  washing  or  ilritikiug,  unless  previously  boiled. 


K.  H.  Firth. 
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JUtn.  ilttt.  Juura.  HUf  IbHO.  -  a.  Boinkt.  "  CIuu  do  OtiX:*  cUez  \fa  fltii^n.i,"  Aftni.  <f 
^^mpU'trmJ.  H-jr.  il.  tc.  toAl.  tit  Lj/vn,  lt^lS5,  l>l.  xxlv.  ]\  lii  :  (tlxi  "  K> L'titrclicA  xur  li* 
tainra-nrgxiiiiiiii-  imtlioifrowilv  I'lilc'ti'  |iiii«){i'il>.'iiK|iiL'*'bM»ri;ii  nil  Tonkin,"  /.i,"<n.  uiMiraU, 
iSSft.  \z.  jip.  Ml,  lit  :  iilhu  "I)d  I'tiic'Ti'  pliii);-^rlt  i)ii|tiu  uWrvu  uii  Txtikiii,"  .t/»rt.  de 
Bfnn.  el  ii\,ffk.  lh»t>,  i.  2IU.~7.  It<>ts-ET  AUii  Uri-Cti^r.  "  1>  i  br>iil"ii  d<t  (ii^lVA  iiu 
iMDp  do  SitliutKV,"  X^cn  natd.  ltiB4,  xlv.  ]>.  ^33  ;  al'U  Atrli.  tfc  ntnl.  luHil.  I'&rjs, 
UM,  iii,  (-p.  a*"!,  as). --3.  li<iKt>iKK.  ^rrA.  dr  -mM.  wnr.  Muy  ISSO.— 0.  BRiw-q. 
** ObterrMCioa  de  boutpa  do  Binkn,"  Ann.  dt  dtrmut.  itniiph.  Pnm,  18&3,  iv.  p.  627. 
•— 10.  Bnow.v.  il,-it.  Jvurit.  «/  iMfm.  I.SM.  — 11.  C.vsi.Y.  .Ufd.  Timcs  and  CFoi. 
dloj;.  Itiro.  — 12.  Caktkii.  laifrl,  Aug,  IS75  ;  nhv  IS'it.  Mid.  Jiii.ni.  IVh,  ISTfi  :  ulho 
'mtu.  Kjnd.  S->r-  LuikI.  1676  bikI  l'*r7  ;  lino  in  Fus  ami  ytm^uliar't.  I«K)k,  Ott  OrtaiH 
tit  SLin'^HiitAtur  I}imitM*ff  indta.     Lonil.  IS7li.  -  \-i-  (;iiATtri;vn>«K.     "Not« 

imitiHl  <lu  Nil,"  ./^MW.  1^  i'/nW.   /'ri*fr«r,  ItW",  ]>.  4Ti .— 1 1.    CliEVElin,       Indian 

g^-f  M-d,  .S'-i.  No>'.  ISOO. — 15,  Coi.Kd.     "N'ltu  uu  A'lin  t'lorx,  Lnniirtlerl  from 
dlSciat  l)ociirafiit"."  Tr.  if,  nnrf  P/rjis.  iVtxi,  Jlomlfnt/,  IWP.— 18.  OaviLL.     TVaw. 
'id,  Snc  i/  Jlo-abay,  1838. — 17.  ConktaS'A.     "  NoUi  raUttve  mi  Inllcnunt  du  doil 
tj,''  ArrA.  d<   mAJ.   inUit.    Tam,  ISM.  Iv.   ii,    1-1.— 18,   CRAWtoKU.      "Notoa 
of  tiloiig^ing   VIcNTR  (M>~urriitg   in  tlin  lAtli  8ilch   Hog.   HLatioiKfl  nt   Ll'llil 
lag  tit4i  ytUi  llii\-i^,"  Ind.  Miii.  <'J'.ii.  C&lc.  18S^I.  xix.  p. 'JI8.— 19.  ClMMNGUAll. 
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TiBtt/lh  Jtq/.  of  S"W(-  CHinnii'as.  vjicfi  Oi/v,  o/ ftuiia,  Mi6  ;  a\in"Oa  tlw  I*iT«rtM«d 
rMDliar  I'.irvitic  OrganUrat  in  lim  Tiaiiua  of  ft  SiM^mion  of  Delhi  lluil,"  ilt%m.  Mtm^ 
vf  Mfii.  Of*,  of  Ihr  Arit'i  I'f  India,  Cdlnutu,  ntrt  I.  Iliii^.— :».  [Iakwiv.  "Sial 
Buil,"  Iiui.  Mrd.  (•»:•  1$92,  xvii.  i>.  'J»S.— 21.  DrcLAix.  "  Utode  d'un  «iicrabi 
rcioucru  ntir  iin  lualade  utteiiit  du  clou  de  Bihkra,"  Bull,  ie  I'Atad,  dt  ML  fmt, 
1S3J,  Nu.  21  ;  al-st)  in  Giiz.  A^M.  de  Mid,  1884.  ixi.  p.  3B7  :  kIm  Artk.  dt  t%p. 
norm,  el  path.  1884,  Nii.  A;  nUit  ill  jinn.de  Derm,  tl  Hgph.  July  25,  ISM;  •!«»  i 
rurthcr  iwto  ill  Jiult.  d'-  la  Soe.  ylnal.  dt  Paris,  Oct.  188T-— 22.  Fatrkk.  "On  IWhi 
Boil,"  Pra-ttitiomr,  Ooiober  1875.-23.  FtNXBLSi'BJM.  "Th«  PeiyJuli  V\ev,"  f^tUk. 
»UM«(.  Kaukiu.  uifd.  Vbxh.  Titlis  1886-86,  xxij.  p.  ;)&1.— 21.  Fi.KUINr.  Arm$  Md. 
Hup.  iaaM9  \  aXt.'  in  /W.  .l/<i/.  Uit^  Yul.  ir.  ]i.  'It^i ;  uid  in  .S't/.  Jlf«/.  Joum.  IKSl, 
],  p.  805.-23.  Fox  uud  FAihiCEAH.  On  Crrtoiw  Ski*  and  ttUitr  UitroMt  <■/  Ind**. 
I«nd.  1«76.— ae.  Grheil     Arth.f.  Oentt-tt.  Ayjni.  1874,  H«rn.--a7.  Hahlet.    Jtfd. 

Tinri  aaii  0,n.  No.-.  1870—38.  llBTOKXHKlril.  CVnir. /.  JllUttfr.  v.  furAttL  Jtk 
a.\  I88fl  ;  -tliyO  iti  drch.  dr.  i'ftyt.  norm,  tt  jmlM.  188*,  No.  I). — 29.  Uli'KMAN,  "  DeIIii 
Boi\,"  J'. aeiU,  Jut.  1S86.— 30.  HiHsgu.  Orog.  and  Biti.  AUA.  vol.  Hi.  NowSTdSot. 
TriHis,  —  J 1 ,  Lavcuax.  Ann.  dt  Dertn.  tt  SjfjdL  1880,— a2.  Lk  DAsmc.  "OrietH 
riikrolttciitii:  di*  riilciiri:  j>litkgi':i]('niqui'  dus  {jayachaadn,"  Arth.  dt  r»M.  nnv.  r«nk,  IS&S, 
.iiliii.  p.  448.— H:J.  I^UKiiK.  "  On  I'lik^  «[ldpIDiqi|«  de  (i»(ws'*  Artk.  dr  mid.  muNI. 
pAriH,  Udl,  xvii.  pp.  .?4,  207.— 34.  Mahmitk.  "Beobocli.  ii.  die  liKyptii'cliv  Btalt,' 
rerlmndt.  J.  XU  lalrrn'it.  Mrd.  tWy.  Bcrl.  1890,  II,  Ii.  'iVA.—l\b.  MoHHIw-M.  "CIm 
de  UtHkrji."  flt^  'ii»4#.  Je  Santtt,  ]8'S5,  jx  CS.— S6.  Hi-RMT.  "Oa  lli«  DrlJu  ul 
Orioatftl  8oro."  Tm}u.  Epidtm.  ISwi.  Lond.  1883,  K.a.  ii.  p.  M.— 37.  Owen.  "Briti 
NotM  on  th«  •ft-flallrd  I'uiHdnh  Sore."  /M<^i<tN  Mtd.  Om.  CftlcntU,  If86.  sxi,  p,  2K 

-:I8.  P.i?*i:Kr.  "  Noll!  »urV  clou  de  Onr«l^"  AKti.  df  I'lrMil-at  fkuUur,  I8S7,  p.  51*, 
witik  a  ^ilste. — 19.  PuiiTitKAR.  "  IVistiila  d«l  ChimA,"  t'mw.  m*d.  Limn,  18M,  iii. 
II.  291.— 10.  Rankixo.  *'A  Koti!  on  Trojtical  XI\e<ft,"  Lane*t,  Aag.  27,  IM*.— II. 
RiFril,,  "  Zur  An/it  u.  A*liotcigi«  e^^^  Orii;nt-yiflule,"  ricrf/itA.  /.  liermaJ.  u,  .^i^ 
Winn,  ISaa,  IK  80;..— 42.  flMtTH.  jfn,.^  JTn/.  jA-«nr(.  fcjwrf,  1868. — 13.  TlW- 
^1*.  ,Vfrf.  Jofim.  Feb.  187fl.— 14.  Tiii>«Afe,  "  L'UlL-^Te  du  IVudje."  Oa:.  »/W.  A 
Jfdrf.  pAris  ]88«,  xxiii.  p.  3S6.  -  46,  Wbueu.  Rojwrt  in  Kox  ftnd  Ftrqnliw'i  Wort; 
ftUo  in  jVcni.  d4  mM.  mUt.     Paria,  1876. 
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VEKKUOA 

Short  Description. — A  chronic  infectious  febrilo  dUease,  prevalent  i» 
certain  narrow  Btct-jh^idctl  nnd  conflricd  valleys  on  tlie  w<>storn  Blopc*  cl 
tho  Andi'j*,  cliarartriisfd  hy  iiii  irregular  prolongwl  nnd  often  inUsr- 
niittuiiL  fcbrilo  conditinn,  with  anaemia,  followed  sooner  or  Ititor  hy  Uie 
appcoranco  of  red  titbercles  of  variable  bIzo  on  the  cnuineoiu  surface  oj 
the  body. 

History.— On  tho  wcsst  const  of  South  vVmcrica  the  disease  ii  kooiri 
under  the  names  of  Peruvinn  Wart,  Vorraga  Pei-untin,  Verrnca  Andioda, 
and  Fiobre  de  Li  Oroya.  It  ap|jear«  to  he  pcculinj  to  Peru,  hvui^  en- 
demic in  certain  Cis- Andean  localities,  more  especially  in  Iliutrochiri  and 
Yaiiyos  y  DdjIji,  jtt  hii  ulovation  of  from  3000  to  BOOO  feet  abovo  the 
soa-k-vcl. 

The  disease  seems  to  have  attmclcd  attention  from  the  earliest  timm, 
having  Iweii  kntiwii  in  the  d.-iys  of  the  Incas.  It  wi«  referred  lo 
OS  early  its  1513  by  Angustin  Ziirate  in  his  History  of  Peru,  in  which 
he  mentions  n  tract  of  country  which  "  is  very  hot  and  luihcahhy,  the 
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inhal'iUrit*  siifffring  [i-irticiihirly  f'wni  very-  malij^'nant  pimples  (verrugaa) 
or  funuicli"^  witli  ilwp  roots,  niore  tliingL-rnua  ihan  small-jKix  and  almost 
m»  mui'h  so  a*  tlio  cju-lmiiclvii  of  plague."  Tht*  atrpctJon  18  also  mentioned 
bj  C'o«ino  lhii>uu  in  his  Iks/Ti^^ionts  (fetMfrajiais,  and  hy  TbcIiihH  in  hia 
vark  on  P«ru.  datod  1813.  llio  firat  scientific  drstfription  of  the  dis«»aM 
WM  pivon  Ky  St»lji«»r  in  a  jirrndtiiitiori  llu-xis  dcIivprcH  at  Liinii  in  ItiSS, 
cntitU-d  Hisiifiit  tU  la  IWnt'it'g,  iii  wliii'h  he  vk'ndy  clriiionslratod  it 
u>  Iw  jui  endemic  disctuoduc  U>  a  poirtonoTis  vims.  Since  then  nnmormw 
aoxitinU  vi  I'aws  huvo  appuaixil,  by  Duuiitm,  FuiuTiior,  J^ntrsu  and 
Tiqiper,  chioHr  based  npon  ihc  outlnx-ak  of  the  diHoaao  in  li^'ii  aiid  fol- 
lowing yoan*  among  thos*  employed  in  corBt™ctinfi  the  railway  fmtn  Lima 
to  C'hida,  on  tlu'  rumi  to  Oroyu.  A  dnjcano  apjiarently  identical  with 
Temigas  tins  l»ceu  iveently  rcfKMted  by  do  HuviUmid  Hall  ae  hoing  pre- 
nleni  at  2anmin  in  Ecuador. 

Symptoms. — There  aj-c  practicjilly  iliren  Btagrs  in  thiw  (IImvlw.  First, 
one  of  inculMition,  liutin^  from  fourtetjn  to  forty  days,  mthout  any 
ddinite  «yinplonis ;  Kocond,  a  period  of  invasion  and  fe't'er,  followed  by  a 
third  stage  of  oruptioii  and  vonvaleKcericu. 

Tho  onset  of  the  disuirfo  is  marltcd  by  maUiRt?.  lanpior,  headache, 
(ever  And  conMiloralile  gajitrif  distiirbiiTice.  'Vh*f  fever  is  iisiiiiJH*  irregu- 
lar. Olid  in  many  cnhca  iiidiiilingiiisliabli)  frorii  a  malarial  ititBiniittent, 
having  daily  cold,  hot  and  sweating  stages.  In  some  eases  tho  fever  ia 
rvmittvut.  A  churacteiulic  and  i-arly  symptom  is  the  prest-nce  of 
dy^hagia  >rith  cnunp-like  pains  in  the  nmu'lea  Thuse  mUH^-ular  paina 
■re  oft4Mi  c-xeruciating  at  nighty  being  a»)toeiat'4'd  nnl  inffi-i^iientlv  with 
inflamniatoiy  8weiting«  of  tiie  juiiils.  The  ostoocopic  ami  myalpt-  pains 
■ra  agouising  at  tinier  and  cimiparahlu  with  iicithing  I'xpx'rii-nccd  in  other 
dilUMS.  Accompanying  theftc  symptoms  (lure  is  often  a  progreesire 
anemia,  with  (udeuia  of  the  extremiciett,  marked  debility,  and  aomo 
(eodemeas  or  enlargement  of  the  splfen  and  liver. 

After  Ihewe  symptoms  have  lasttnt  from  nne  to  nine  months  or  a  year 
they  gnidually  remit  or  vanthh  with  ihe  apiKvimnee  of  a  chnrar- 
teristic  eruption,  which  consists  cither  of  raised  spot."*  Alii-iut  the  nixe  of  a 
pea,  which  develop  into  cylindriwJ.  conical  or  hemispherical  lunioui-j*. 
varj'ing  in  size  from  a  rasplierry  to  that  of  a  pigeon's  egg ;  nr  of  minute. 
harrl,  mo%'ahle  subcutaneous  tumours,  which  may  either  rlisappear  or 
increase  in  size  into  dusky  red,  ehining  and  itehy  tumour*. 

The  first  variety  of  lesionn  are  very  v;iacnlar.  itch,  and,  if  scratehed, 
bl«ed  freely  ;  ultimately  they  cnist  over  and  heal,  If  uninjui'ed  tho 
warty  growths  remain  alationary  some  lime,  darken,  and  alowly  subside, 
Iraring  after  desquamation  a  discoloured  area  which  ovontually  d(»iip£>e«r», 
Uavintj  no  scar  whatever. 

In  tiie  caae  of  the  Hulx-utaneous  tumoui-s  the  skin  over  them  often 
gives  way,  and  the  morbid  gmwthR  apijcar  as  fungating.  fleshy  swellings 
of  a  gniy  or  black  colour  exuding  an  offensive  sanguineous  secretion. 
The  axe  erf  thuee  warty  growths  n»ay  vary  from  that  of  a  pea  U\  that  of 
an  oimnge,  beiog  in  shape  sometimes  pedunculated  liku  a  muebruooi,  or 
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again  8<?»wil«  »iu)  hemiRpharical.  Not  infrcqunntly  almcessMi  mar  font 
before  thfl  siibcuUnroiia  tumours  break  tbruugii  tlie  ekin  ;  or.  after  ntptorF 
of  iho  nkiii,  ulforation  may  cnsiip,  in  ihia  case  tln^y  may  Jx^Mrrao  cncrtuifft 
aiid  rupiivl  in  chai-actcr.  The  essential  feutiire  of  hU  th(>»e  fjinpttow  i» 
ihcir  vascuLirity  ;  thti  wnrts  cither  Wci-iJ  t!]H>nULiioiiUH]y  «r  im  tbf  Bligbtnt 
pmvticatinn,  <lj-aiiiiiig  tUo  alrr-july  anitmie  tvml  ilcliilitattMl  patient. 

Thp  cniption  ifl  UHiully  mrist  aliuwlaiit  on  th«  facu  ati'd  extensor  Rtr- 
iaces  of  th«  pxtrcinilitw,  iia[>eL-ijilly  on  llio  knci-a,  I'llMjWft  and  maOeolL 
Thf  trunk  i»  Iiwn  usually  attackwl,  Tho  numhcr  of  nxcresconcM  mi** 
from  onp  to  ftcvcnil  humlred  of  all  eir-cs  and  shaiies.  Thrso  tunmara  auj 
also  form  on  thfi  cntijniKrtivu-,  in  tho  nitfitrils,  iin  thn  t<mgin<,  the  mnrnns 
nieinlinino  of  tlio  pharynx,  j(]nit\»,  alimctitary  oanul,  and  inlumal  ri»rrra 
In  these  siuiatJdns  the}'  may  gi^■^J  riso  to  symjjtoins  nut  vuiy  anooulun,  j 
hilt  grave  :  such  bm  hn^mnrrhagcn,  siifTocatinn,  dyspha^'a  and  a«cit«ci.  ■ 

Tho  diiMta-iii  generally  lasts  two  or  three  months,  or  even  longer;  li«II  , 
not  infreiiiieiilly  it  is  fatal  narlior  from  hwmorrhaycfl.  In  cases  vhkb 
min-ivo  there  is  nsusilly  pmfonntl  ans-mia,  dropsy,  or  atlixtioris  o(  ll» 
ncrvoms  system,.  The  mortality  among  tho  indigenous  poptilntioui  ft 
endcmio  arww  is  ahout  10  pitr  (.-enl. — in  whiU's  nilhnr  higher;  atMl  is 
cpidemica  may  amount  to  as  much  as  40  per  cent.  (!old  has  an  unfavoitr 
able  effect  upon  the  emption,  eausing  it  to  be  imperfectly  dcvelopml.  with 
an  aggravation  of  thu  eonstitutional  symptoma  ;  while  a  diminished  ban> 
metric  prj'**ui-fl  favours  ha^m<iiThago.  C'onaerjiienlly  venugi*  cons  A 
bettflf  in  warm  places  and  at  suu-Ievel  than  in  cold  aiitl  elevated  ntuatirru. 
This  fact  largely  explains  thi^  grfaler  fatality  p-xperienrod  in  some  out. 
brwiks  as  comjuu-ed  with  others,  the  moriatity  being  apparetiLlv  relatrj 
and  in  proportion  to  the  lowering  of  tho  atmuspherio  tompcrature  and 
presstm>.  Apart  from  hiemorrliagea,  considerable  danger  exists  tunoi 
the  vary  poor  and  indigent  from  aeptic  absorption  in  cotiuuvtioii  witk 
their  iniheaithy  and  ofUin  very  pxtensive  mires. 

Pathology. — If  sf-etirms  he  ma<le  of  the  tumonra,  ihoy.arc  found  l" 
coiieii.'it  piimaiily  of  a  delicate;  fibrous  stroma,  the  meshca  of  which  art 
filled  with  round  ec^lls,  the  wIhiIh  being  (■iii-InstMl  in  n  sort  o(  fibroiu 
cft]).«il»'.  The  smaller  growths  appcjir  to  spring  from  the  pnpiUaiy  Uj'flr 
of  the  skin ;  the  larger  onus  arise  from  the  subcutaneous  tiitsuee.  Al 
tho  tumours  arc  extremely  vascular,  the  larger  ones  presenting  in  their 
turitre  cavernous  spaces  lillt'd  with  blood.  In  some  severe  cases  tbes« 
vascular  and  warty  growths  are  fouml  after  death  not  only  on  the  skin 
but  upon  the  raucous  liiiinga  of  the  stomach  and  bbtddor,  or  even  on  th« 
upper  surface  ot  the  Hv«r.  Both  this  latter  organ  and  the  spleen  «r« 
generally  also  much  enlarged ;  but  beyond  theee  lesions  on  tho  viwen 
and  sidn,  there  are  no  evidences  of  great  pathological  changes. 

Isquierdo  has  described  a  bacteriuin  which  ho  found  in  tho  morbid 
growths  in  aorae  profusion.  From  his  account  thia  micro -organinB 
appear*  to  be  from  1  /lixt^Q  ji  long,  headod,  and  somewhat  larger  tfaim  th« 
haciUua  of  tubercle.  The  capillaries  are  often  distended  or  varieoee, 
being  filled  with  microbes  which  are  also  occasionally  met  with  in  the 
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■}»  of  the  adjacent  and  Apparently  hculthy  Kkin.  Imjuiortlo'fi  accounl« 
of  thuie  organisms  ar«  not  very  prri;i»e  :  tior  does  he  appear  to  biivn  made 
■Kwfactory  cultara  experimcntA  to  tndicnte  their  specific  relation  to  tbis 
disewe. 

BtSf^Ogy. — Itnpcrfeclly  ui  thu  pathcilogy  of  tbis  affection  is  worktd 
out,  it  is  not  surprising  t-n  fim)  it^  ntioln^  still  Ahrr>ml<>c(  in  iKime 
olncurity.  Frutn  «  soroeirhat  extensive  Icnnwlerigo  of  the  countries  on  t  ht; 
wtsieni  eooBt  of  South  Amurira,  I  am  (iiii)i(mii<I  lo  heliove  that  tht.^  dis- 
trihaUon  of  this  affection  is  hy  no  mt>attK  cnntiiied  to  eitlwr  iVni  or 
Ecuador,  but  that  it  is  enUumic  also  in  IMIvis  and  the  northern  piirta  of 
Chili. 

Neither  age,  sex,  nor  race  has  any  influence  tipon  vemiga.  That 
Uw  disiswo  is  inocitlatile  vrax  dumunstntt'Cil  )>y  the  fatal  experiment  of 
Butiel  Carrion,  a  yoiuii;  stndoiit  in  Limn,  who,  in  oi-dcr  w  e-hindntp.  the 
disease,  inoculat«d  himw-U  with  the  bU>oil  of  one  of  the  wnrty  ^i-owthti ; 
fais  death  may  |>OHKtli]y,  howuver,  liave  been  due  to  soptiu  inflation. 
The  dtMoso  ennnot  bo  regarded  as  contaxiotiM,  as  patients  fiiiffering 
frmn  verruga,  oven  when  treated  in  }(:enfra]  wards,  do  nrvt  cnmmiuii- 
cuti  the  affection  to  othere.  A  poptdur  opinion  pi-uviiiU  in  Pern  that  onu 
UUick  can  confer  immunity  as'""*^  suJraequent  attaeks.  It  is  extrpTnply 
doubtful  whether  the  facta  justify  this  view ;  certainly,  so  far  aa  my 
Rxperionce  goos  they  dn  not.  I  mut  with  sfVL-nd  <-a»es,  iKtth  at  Snrco 
and  Matucana  in  Peni,  in  persons  who  assured  mo  that  they  hn<l  had  the 
disease  some  yean  bufgre,  and  had  in  thu  meanwhile  remained  (|uitu  free 
fnnti  all  s^inptoms. 

Thr  disease  is  undeubte^lly  endemic  in  certain  wcll-dofincd  areas,  and 
the  uatire  Iwlief  is  that  the  affectiuii  is  euntnteted  Ijy  dnuking  Mater 
from  particular  springs  and  streams.  Prolonged  residnnec  in  the  endemic 
districtit  is  certainly  not  necessary  to  contract  the  disease ;  but,  on  the 
other  hand,  notwithstanding  Doiiiiihi'h  nbitimiunts  to  theeontrury,  a  Tnoru 
[MWinDT  ihi-ough  rhft  cnunttx,  withniit  either  eating  or  drinking  on  the 
BHtamey,  or  \>e\ng  thrown  in  intimate  contact  with  the  inhabitj^mts,  is  not 
^^■fficient  to  nnxlnce  it.  It  is  difTicult  to  eliminate  the  water-supply  an  a 
r  poadMe  etiologicAl  ftictor  in  a  country  where  aanitarj'  arninpemetits  are, 
at  tho  best,  very  unsatisf acton,' ;  but  a  close  imjuiry  into  the  cirL-nm- 
stances  and  octnipntinns  of  a  large  numlmr  of  vemipi  |Hitii'nt«  i^in- 
»inee<l  me  that  the  disease  occurs  only  in  those  brought  into  intimalo 
oontoct  with  the  soil.  not«bly  those  engaged  in  work  which  neeessitJiteB 
thfl  handling  of  mud  or  earth  ;  such  as  mining,  tunnelling,  and  agricultural 
employrnents,  particularly  upon  ricu  fields  and  tea  or  coH'en  plantations. 
This  point  has  hitherto  Inien  overliHiked  by  previouH  oliservem,  anfl 
I  remetnbcnng  the  fact  that  large  numbers  of  the  inhabitants  of  these 
f  vemigu  districts  are  the  subjects  not  only  of  filariiieis,  but  of  helminthiasis 
LSMierally,  it  is  not  impro(>al>Le  that  the  true  soliilion  of  the  puthology 
rVkd  etiology  of  this  affection  will  he  found  in  the  association  of  the  disease 
T  urith  some  form  of  parasitic  worm,  whyse  free  stage  is  iKisaed  either  in 
I    water  or  mud,  most  likely  in  mud.     1  would  strongly  m-go  that  future 
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investigiitifmB  into  the  clit'Ioyy  »i(  vurruga  shciiilil  !»  tlirectAd  « 
lilies — imiri?  tfH)M?dalIy  w  llio  dclerminatiun  of  the  prcsenco  orftlueoniit 
ar>nie  form  of  hivmatozcMit)  uHWr  in  the  ivarty  growths  or  in  the  tnn» 
gorieniHy  uf  llit-  airoi:U.'J  ]HTaoii. 

That  vormjfii  haw  Hiiytlu'iig  in  common  with  mjilaria  doe*  not  man 
flerioiu  flisctuwiun  ;  it  i^  tnic  the  fcwr  of  vt-rntgii  may  occtt:«)on:il)y  \m 
vtiry  liki;  nutluriul  fuvvr  in  form,  hut  thie  is  eiinply  ihio  to  ihu  fiici  thiit  ik 
majority  of  tho«se  Buffering  from  vcrnign  oiv  also  the  suhjecla  of  chronic 
nialiria  ;  uiid  the  fvvor  ihiix  coinpliciitiid  m;iy  ussum^'  an  iiilvnuituiulor 
ov«n  a  rfimittinit  tyiM!.  MiiUm  is  cxee«lingly  common  in  \\w  Aoderu 
vallrj's,  l>nt  it  ia  in  a  few  of  these  vatloya  only  that  verruga  i*  found- 
Treatment. — The  fii*8t  eiiStiatiitl  in  the  eutxeiwEut  tr«atni«nt  of  thu 
aifurliim  ix  to  remove  the  patient  out  of  the  onclemic  anio,  and  ui  ttanafir  j 
him,  if  pos^iltte.  to  n  VAnn  region  at  or  near  the  sca-lcveL  There  ii  Ml 
known  epuciliu  for  the  dixeaso.  All  tluil  van  hv  done  ik  lo  maintain  tlw 
atrp?igth  i)f  the  jHitirat  on  geiiorul  prineipk«  by  a  rtait^hlo  ami  (•rncmnui 
diet,  cumhiiiL'd  with  titt^ution  to  the  clejinlineits  und  oKCfMniic  nf  tho  akiitJ 
Slmighing  wni-td  should  bo  removed  and  ulcers  titutied  hy  onlimur 
methodd.  As  hiemorrhugps  are  the  most  dangerous  complication  in  ihi- 
dis(-ast',  Btyptic*  and  comprejwes  shoidd  always  be  k«pt  ttvailalile  for 
Rudtli'H  innvi'genvieti.  Many  of  the  ftiUil  ut«es  amori^  tho  c(K>liu«  and 
othurs  suffering;  from  vemi^  in  oiU-ofthe-wfty  valleys  arise  fmm  iin- 
pei-fLict  mcjllimls  and  fjLcilitien  for  piaixliiig  against  profnso  loss  of  W<wl 
TnuHftuion  or  Buline  injections  ai-c  by  no  means  uncalled  fur.  I>uringa 
the  eruptive  and  convalescent  stages  Imth  iron  and  arsenic,  vrilh  ather  ■ 
tonics,  are  iiiitnndly  of  the  grcutvst  value ;  but  at  Iwat  the  treatment  t/i 
thia  diBi-iLse  v^  ein|jirieal  ami  unsatisfactory,  and  so  must  remain  until 
it«  eliolog)'  and  p:ttho)ogy  are  bettor  understood. 

IJ.  H.  Firth. 
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FRAMUtKSIA 

Stkontus.— Tbe  name  Fnunlxesia  wns  originally  given  to  this  diaeaee 
hy  Sonx'ages  in  1730,  fnim  llm  Ftv-inh  wiiH  frnmlxAsf,  n  nisphorry, 
hicaujtai  of  the  resemhtanco  <if  tliu  ('haracti'rislic  growthH  oit  the  skin  lo 
ibsl  fruit.  In  tha  West  Imlit's  tho  <;ol]<><tuiHl  naine  fur  il  is  tjawf^  ])0»- 
oUy  from  the  iiative  \t(*vi\  nioanJn/;  a  fltrawlx>pnr'.*  Simihirly,  in  the 
IVmKh  Antilles  it  is  called  pinn ;  in  th«  Braidls,  />f6n ,  on  the  West 
AfricMi  coast,  g(dlu,  ifnU,  ami  InTujum  ,-  in  the  Molucciis,  himltm  ifintifM/ine  ; 
bi  Fiji,  eoh) ,-  in  New  C'jLledonia  And  tho  Samoaii  Tiilantl-s  lojii/a  or  totio  ; 
uil  ia  Cvylon,  parang. 

ShMt  Description. — A  chronic,  spi-ctfie  and  eontasioiiJi  di»cfl«e,  ehur- 
BcUriMHl  by  itn  vmption  uf  ni«pWrrv'-liku  LuWrdw,  usually  nccuiupanicd 
by  mnre  or  Icgb  confititutioiuU  di»tiirlMinri',  and  ti-nding  »luM'Iy  to  iynm- 
LUiAiiid  cure. 

Distribution. — ^Frambd-siu  is  c-stwrittidly  a  disease  of  Irupicul  cliiuutuK, 
Ud;;  fnitnd  chictly  in  iJiuninica  and  .ianiuim  in  thu  W(»it  Iiidieii ;  on  tho 
ff«t  CWiiit  of  Africii  fi>r  about  10*  on  wuli  s\Av.  df  the  Eqiiiitiir ;  in 
UiNU;,'a»ciir  and  Mnxambiiiue  ;  in  Octuniit,  chi(>tly  in  Fiji,  New  l*id(.ilonia, 
«nl  Samoa ;  in  tropical  South  Ami^ric« ;  in  CVylnn,  Java,  and  Sumntra ; 
uA  lesA  commonly  in  Assam  and  sfjiiK  p:irt4  of  Indi.i. 

History. — Althmigh  Ali  AbluiH,  an  Anihian  phyj'ician  writing  in  977, 

Bicotiiitis  a  di.!icu^«!  under  th«  niimn  of  "safat"'  which  niny  pos^ilily  have 

been  frunlKiMua,  our  first  n.'li;djlc  ;u.vountji  of  tlif  affcLtion  am  by  Oviudo, 

«lui  mot  with  it  in  Su  IXjmin^o,  and  writer  of  it  ujider  thf  niinit^  "  Iiuhas." 

Jwba»(uently,  in  the  sovcnta^nth  century,  wc  find  variou:*  modical  accounts 

flf  it  from  tho  Brazils  and  the  Wost  huliea,  hy  I'iso,  Bontiut,  and  ]«il>al ; 

a  hundred  yearn  later,  Sanva^iui  iix-aIIchI  at.t4.-ntion  ti>  it  in  hi»  cla^^icol 

wurk    So*>l'»jm    iiieilvulii'i.      It    is,    however,   chii-fly    to    <;ft\'iii    Milroy, 

Murray,   B4>werlMuik.  Macgrcgor,  Charloiiis,  KynM.-y.  and  oUicr  ijlis^'inen* 

nl  llin  la*t  tw^-nty  years,  that  wfl  owp  most  of  our  prrsont   knowiivlgo  of 

ik     A*  in  tha  case  of  most  other  diseases,  we  have  no  vpry  pn-ciiw  know- 

how  this  peculiar  affectifin  onginnt«l ;  hut  enttlcicnt  a  known  to 

jtutifv   our  Wlief  that,  so  far  as  iti  prpvalcncc  in  iho  Weal  Indies  18 

conocmud,    the  originid  habitat  of   fminlxtflia   »;i»  tho    West  Coa«t  of 

*  Kii'-holb  I1--U  RUirgvattd  tti&t  tli«  Cvhl^  word  iaf.  |friii<>iiiit^<.''l  >/i'.>  sml  inoimiiig  lictxl, 
tntttag  or  bubUuig  up,  b  Ltio  triti;  >oukc  or  ibo  Kiiyti>li  litriruLiati  ol  tliu  iiucui!  j'awK. 
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Africa,  vhcn{!C  it  spread  br  the  i>Y|y>rtJi,n(m  of  ii<^ro  ^re*  to  the  Spuri 
Indies.     On   the  uOier  Iiaml,  t^iei-e  U  evidenco  to  show    th*t,  tiul«i 
standing  an  oxt«i8ive  negro  inimigration,  many  region*  of  the  trofis 
hiivc   liccn  fn-c  fmrn  yiivrn  ,  nt\A   tliat   it   luis  ntgud   in  the  p<ut^  or  foiit* 
tiow  in  otltoi'  ]iui'i«  uf  the  wurlU.  sucb  ns  Polvncsiii,  whither  no  iui|K>n« 
tiun  of  iic^ucs  hits  tJikcn  ptitcc. 

Dining  ih*  jwHod  of  sUvery  the  diaoaM  appears  to  bare  prvrai! 
with  Bouie  viiiileiice  iu  the  Wegt  ludioa,  wbcro  sptcial  uhmuw  hJuI  Ut 
iul(vpt4.'d  for  thi!  isolation  and  ireatmoiit  of  those  &fr>H-t4?d.  In  aom 
isUikIk,  iiot.-ilfl y  in  I)<iniinii'^H,  after  tht*  abolition  of  eUvurv  ihv  di^nw 
tiir^ely  incrcit-siHl ;  owing  aji])uri>nLly  to  the  Ittasvnerl  HU|>crviti4m  whirli  iIk 
uuthuntiL'R  uvi-u  ;t1>lo  to  exercise  over  the  homing  and  gcncnJ  conditimi 
of  the  iR-gixH'ti.  Ill  .Itinuuca,  on  the  othi^r  bam),  Ui>tv«r)i.-tnk  rvlaUM  Um!  ■ 
diminntion  took  placi?  after  the  umnncipation  ;  this  he  aitiibuted  to  thu 
cossntion  of  thp  pnwtice  of  inonilation  which  prerioualy  had  bcpn  prfvulm; 
among  nogroex.  lu  recent  yeai-s  several  recrude«ccnci%  of  thu  diHw 
hjvve  Ukki'n  |>bK'v,  while  Antigiui  and  Bitrbndoe^  arv  now  pnictically  Iw 
from  thr.  Hflfeclion.  It  is  mill  met  with  on  the  We^t  African  cuacl,  and 
lost  yofir  wjw  obsorvetl  in  A««am. 

Symptoms.  —  There  arc  practically  four  stages  in  this  disonsc :  Firs, 
one  of  inenbnlion,  lasting  from  twn  to  seven  weeks  without  any  tot 
Hpccinl  syinptomsi ;  Eiecond,  a  |>eriofl  marked  by  a  febrile  condition  vhxl 
laata  from  two  to  eight  djiys.  terminating  iwually  with  the  apjiearw 
of  an  eniptiiiri  ,  thiiii,  a  pen<^l  marked  liy  Mlcceiwive  cro[«  of  the  cmiiti-xt. 
which  may  last  from  a  few  months  to  two  yenra  ;  and.  fourth,  a  lejigtbceai 
period  of  sequels,  often  extending  over  five  nr  seven  years. 

The  inctihfitum  /oriml  in  diflicult  to  determine,  and  ha*  been  v»rioiul_r 
stat&d  by  iHfferem.  otwerverR,      I'ltidot,  who  inoeulate^l  luvdthy  negnw 
with  yawji  fluid,  piilJt  it  down  from  ten  tfi  Iw.-nty  dityi* ;  but  cxt«ininv''  M 
clinical  experience  indicates  tluit  it  varicf  fram  a  fortnight  to  (wo  moulhi  " 

Pif.mi'i»il'irtj  Stiujf. — During  this  peri<M!  there  maybe  no  disturbaDcrui 
health  ;  but  not  iiifr(H|iif.ntiy  there  are  vagiu-  fxiitis  tn  the  IiiuIm,  palpif 
tion,  indigestiim,  and  even  fever.     These  couktitutional  diiitiirlwicce  v* 
iiiiiially  more  marked  in  ehildren  than  in  adidt*.       In  negroo*  the  sJon 
coinnionly  InseM  its.  lii*lrv,  liivimiitig  scaly  and  often  lighter   in  eol«i4J 
Thoj*o  sympt'iins  often  remit  before  the  appearance  of  the  eniption.  whitfc 
occurs  in  imm  seven  to  ten  days,  and  is  jircceded  by  enlargement  and 
tflnderneiot  of  the  lymphatic  glands.     At   this  time,  if  a  cmo  be  closdv 
examined,  the  aeut  of  inucidation  may  perhaps  be  discovered  ua  a  minolc 
papule  exuding  a  iwilo  yellow  fintd.  or  even  a»  a  very  slight  growth  of 
graiinliilion  tissue.      Hut  more  commonly,  in  spit*  of   careful  search,  dp 
leftion  indlcUive  nf  the  point  of  entrance  of  the  poison  is  lo  bo  fomid. 
If  by  chnnce  fninibrcflii  virus  happen.^  lo  have  gsiiiieil  arcc!!is  to   the  bodv 
through  an  existing  tdccr,  this  will  be  noticed  to  liave  roCrograded  aol 
liecome  iinhealthyhmUing. 

Eniptiiv  fifnf!/: — Thft  eruption  miikes  \ta  appearance  as  a  small  papnlc 
usually,  but  not  necessarily,  on  the  scar  ol  an  eld  woiuid  or  «ore,  ^ring  * 
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elu*  to  the  «*»l  of  iinKnJatiyn,  More  nfteei  it  cuiiaUU  of  sliglitly  elevated 
]»|mlo«  ulmtit  the  8iz(!  of  a  pin's  btutd,  Biii!|;]c  ur  gLiiiiL-rofl  uvitr  ihi>  \Ku\y, 
and  tmviiig  a  hroiitl  liiutu ;  if  xittutU'd  on  tK«  li]w  it  loiiku  like  u  com- 
iDCOciii^  btiTpcA.  lu  a  few  duvs  the  papules  eiiUrgi>,  furmitig  tiiheirlBS 
Tiuying  from  a  qimrtor  of  nii  inch  to  two  iiichen  in  ditinu-tcr.  As  iha 
|«fiu1e  incTtuuoa  the  epiderintft  i^plit*  or  rmiks,  exjMJuirifj  a  niw  {utpillary 
curfooo  fr«nu  which  ofizcjt  a.  yelluwifch  wiiite  sem-puruletit  Huid.  t-tilp-BS 
irritatwl  iht^se  tiilwrele^  do  riitt  ro-semlile  the  niapln-rry.  The  y^ws  aro 
ufU&Uy  circiilnr  in  form,  :iiid  tii.ty  lie  met  with  ui  idl  size«  on  the  snme 
{■ticot,  varying  from  a  pin's  head  to  that  of  a  golf  bjUl  or  evert  hirgcr, 
end  in  every  sbigc  of  progresa.  Generally  thoy  are  discrete  ;  hut  sume- 
timm  01I4  aee*  them  in  gniiipD,  or  arnin^etl  in  «.  circle  eneloniii^  healthy 
fJdu.     This  variety  is  somelintes  spoken  of  an  "  ringwonn  yawn." 

Immy  has  deiurrihed  two  iiniisiul  fonns  of  the  eniption.  In  one  the 
Cubercloc  are  reploeod  by  circular  scurfy  arcoa  of  diSorent  ni'/Mn.  Tliutui 
an  known,  among  the  nt^rocs,  as  dartres,  and  aro  very  persistent  and 
rrhvlliou.')  to  treatment.  The  other  variety  uppe^trs  tu  sniiill,  Dlij^hdy 
immitient  vesicles  dl&triltiited  over  the  hody,  culled  yian  ^iteile ,-  they 
(n>i|Ut3iitly  follou'  iui  ordinary  eruption  of  fiiimlja'siu,  aiid  are  also  very 
difBciilt  u>  cure. 

When  the  disease  attacks  the  aolc«  of  the  feet  or  the  [Minis  of  the 
kindj  it  ia  called  tHUio;  or  "crab  yiiws."  The  epideimis  Wing  u^uaUy 
tor)*  chick  in  these  sitmitioiis  the  yaws  are  iiiiaMu  tu  expand,  and  thuK 
giro  rise  to  much  pain.  When  ihey  do  hrwik  through,  ihn  resulting 
jCirowth  is  often  iinudi,  but  secretes  an  abundant  .seroui^  tluid.  Sometimes 
th«M  C4wea  present  a  huiieycumbed  ajjijwiniiice  from  the  excout  of  e.vuda- 
Uon  and  the  thickening  of  the  cuticle  uround  the  openitLga. 

In  some  nine  institncos  one  of  the  fi-cimlKi*j«ia  tulirfclcs  may  amume 
icrj*  Urge  proportions — one  ur  two  iiiclicji  in  diameter^pmieL'liiig  from  the 
flkin  like  the  other  yaws,  and  covered  with  yellow  ecabs.  Such  u  tubercle 
receives  the  name,  among  the  Kiiglish,  of  "muther  yaw";  and  in  the 
French  [lutois  of  some  West  Inditin  isliuidi^  is  called  u  "  muinun  pimt." 
While  all  the  smaller  yaws  may  entirely  distippe^r  this  Urge  out  may 
ramain,  and,  if  neglected,  uloentte,  eating  its  way  into  the  ti«t!ue«,  causing 
evt«uunvo  and  often  irreiuriiblc  destruction  of  the  soft  pai-bs  aud  setting 
up  extreme  constitutional  irritation  and  cmnciation, 

The  simplest  and  most  ordinary  tulMircIvs  of  framWsia  do  not  usually 
uk«r«io;  but,  attjiining  a  cerUiiii  size,  form  a  yellow  scab,  shrink,  and 
flaally,  on  the  cruit  falling  oil",  leave  purplish -blue  spots.  In  some 
iiistAncv4  the  scabs  form  to  such  an  extent  »>*  Ui  pixtduce  criit*t»  closely 
rcAcmbting  rupiii ;  if  the  scab  lie  rMnm-ct!  the  sui-face  left  is  commonly 
bright  reil  in  colour,  and  not  at  all  unlike  a  raspberry  ;  bill  in  old  ami 
Mthentc  ciUHw  the  sucnjting  BUrface  is  a  dull  yellowish  while.  When  the 
raws  are  in  moist  situsLtifins,  as  numd  the  mouth,  nostrils,  or  anus,  on  the 
lierineum,  or  in  the  folds  of  the  tliii;h«  and  nates,  cni*U  do  not  form  ;  the 
Iniixi  then  closely  reaeinblcs  a  syphililie  inueous  tubeivle.  Unless  ou  si>ruo 
lod  parti  or  when  ulcerated,  the  tumours  are  not  very  sensitive; 


I 


they  often  itch  and  emil  a  curious  musty  and  offc-nsi^-u  iiiu«IL     The  yii 
tuburcke  arc  rclativt-ly  nire  un  thu  lic-ulp  atid  Inuik,  but  arc  movt  fr«qu< 
on  thi^  face  at  tho  coi-nrrs  of  tho  moutli  and  nostrilK,  on  the  neck, 
axJllw,  K>j;r,  thighs,  'buU'Tcks  and  vulva. 

'I'lic  cimstitiitinnal  distiirlraiicc  (hinii^  thia  onipiive  stage  is  vnriaUr; 
freqiiniitly  tho  ptitit'iit  has  a  gcxnl  appptitc,  is  ablo  to  move  about, 
oxcepting  Iho  pit-sem-s  of  the  yaws,  h  apparently  in  good  health  :  in 
ca»ea  ihuru  aro  diHiirict  fwvcr,  muscular  pains,  occswitiruiUj'  n-ani|xs  Uwe 
appetite,  debility  ami  anemia.     Thfl  eniplion  may  bwt  from  a  conpic 
tnontli.s  to  a  couple  uf  ywirs,  successivo  crops  nf  tubercles  i:«>tning  out 
intervals;  but  the  diimtion  largely  (h']K>ndti  ii[H)n  tri'jilnient,  fncx) 
hygienic  coiiclilimis.      Occasionally  i>nc  nr  two  lubficlcn  nuiy  appt-ju-  mi 
length  of  time  after  every  symptom  of  llie  ilisoaiit'  has  disapjiuarcd.     Hi 
far  thoso  are  recriukwcpiiow  of  the  ori^niial  discAao,  or  the  cflcct  of 
reinfection,  ia  at  prpoeiit  uncertain  ;  pmliably  tlio  latter  is  the  caae. 

The    most    chatw.ttirintic  featurcH  of  yaws  are  that,  nnleaa 
firmly,  thoy  arc   not  t^^ndor  ;  and  they  do  not  dogi-neratc  ami  ulct-TH! 
except  (Uider  irrit;»tiou,   Iwl   tPcalmu-nt,   and   eiifceMod  gcnerrd   brjU 
Their  geni^nvl   liMnlK-m-y  in  U*  cure-,  p-iidually  Hhi-ivcllin^'   up  and   falU 
off,  and  leaving  a  pigmented    npnt   which  eventually  <li»nppi^ar». 
lymphatic  enlargement,  which  in  vonie  cases  may  Iw  extrcmts  invuia 
subsides  as  involution  begins.       With  thp  diit«pp«viraiico  of  the  cniptioa' 
the  generd   lieallh   iwouverH;   and   in  urdinury   castw  no  aflcr-pfftxtn  nrv 
exjrerieiicciJ.     Ail    coacs,  hwwever,  do  not  tenninutu  in  this  faxnuraltlc 
manm^^;  particularly  ia  thin  the  cnMt  if  thr^  ]tiiti<'nt  Iw  uiinblu  to  get  go> 
food.  In)  NcrofuloUH  and  debilitated,  or  \if  ]i\m-»fl  in  iinfavouralite  coiuliti 
In    these    casc^.  instead    of    the  tuberclej    gradually  difiappcaring,  ihi 
ulcomte  frt!ely,  involvu  dorp  purta,  and,  if  ilisith  do  not  in  the  mrunti 
occur  from  exhiiustion,  pya-iuia  or  ifepticwmia,  they  b«d  slowly,  leading 
in-egtihu-  and  exteiihivo  cicatrices.       It  is  not  nricDinmon    in    the  Wwn 
Indiiis  to  ai'c  men  and  womm  helpless  crippli-a,  as  the  rewdt  of  rnntnc- 
tioiis  and  ^uH'encd  joints  foH'nvjng  the  healing  of  these  ulcers.       In 
more  severe  laiaen  gangrene   of  the  tops  ami  feet  has  been    known 
f[>Iluw;  while  in  rarer  inHtanecfi  tilnenit.ion  of  the  ntutal  boncsi  h:iR  1 
KOen.     These  sevci'o  cjuics  were  much  more  prevalent  in  the  past  than  now, 
and  wore  pifiliably  due  to  imiK^rferL  melhiHia  of  tn-atment — more  espectal^H 
to  the  ai>u.*e  of  mercury,     Kxcept  in  thcue  extnnne  cin-umt lances,  tl^H 
internal  orguiis  uro  unaffi-cted  ;  few  CJises  am  fatal  if  properly  trt^atcil. 

Diagnosis.  — The  prei^.'ncr  of  initial  papules,  whieh  eiilai-gc  to  tubercle* 
over  which  the  epidermis  »plitA,  heaving  baro  a  raxpberr)' 'lik«  tunumr 
which  remains  stjitionary  for  months  with  a  yellowish  diecharge,  not 
painful,  imd  ti  nding  to  «ponlaneou.s  cmv  without  warring  unless  ulccrattil 
from  irritatio]]  or  defective  health,  should  fiUbi'd  sullicicutly  charactcristi 
f«»tniT3  to  dirttinguifth  frnmlKi-sia  or  yaws  from  other  diseases, 
principal  atfcrr.ii»n  with  which  it  may  be.  confnundrd  is  syphilis.  Fi 
almost  the  earliest  times  iu  which  we  have  any  wi-itten  account  of  yaW 
until    the  present  day,  the  disease  has  been  cunfuunilcd  with  syphilis. 
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lint  tif  the  older  authanties  doscribe  it  iis  the  venerea]  diKciuc  ;  am\  a 
tfviiMtUaU  iD«n  of  the  present  time  still  U'liovo  in  im  eyjitiiliiiu  tuiture: 
but  Hut   majurily   of  thorn  ulxiervi-m   who  liave  hod'  opportuniticji  of 
riag  both  diseases  aro  of  optninti    ttuit   fmnikuwia    i»  a    pevuliar 
The    identity    of    Byphiiis    uml   fratoUum  has  ivcoiiLly    been 
by  Mr.  Hutvhinson,  in  liiw  pn'fiUH  In  Dr.  Niimit  Rata  cesa.y  on 
l4iw>M\  in  winch  it  must  \>r.  ncimitti-^l  tho  accoiirit«  given  of  Hi>«ailcd 

Smt  «ro  indistinguishable  from  syphili-,  and  largely  support  Mr. 
tUJuBOon'e  opininn  thut  if  "ynwA  be  not  syphilis,  it  is  clear  tluit  it 
dbn  a  rery  exact  pArallel  to  it."  If  yaws  really  pre^etitu  the  tniiii  vi 
ipbptoroa  deecriWd  in  some  of  the  ca^^cs  quoted  by  Dr.  Nimiu  IvaU  and 
Bpon  which  Mr.  Htitchin.v>n'8  opinions  hiive  been  Viw^l,  the  disease  is 
:  -  I'lwily  syj»hili«,  Krimi  a  mere  descriptiori  alone  it  i4  difficult  fur 
I  i..t)iir  to  dclrrmino  whuther  in  some  of  Or.  I^t's  enses  »yphili«  ur 
tuliOTulcMia  were  n*«i»oiwiI>Ie  fur  the  itymptonu  described;  on  ttio  other 
had,  from  my  own  porftoual  kitowledjju  of  the  disease,  I  discover  no 
vnnat  for  awriUin^  them  to  yaws  [rvie  p.  25S,  note]. 

Tbo  prcMRt  position  of  (|jo  ci>ntmvei-i»y  nj>f.ii  the  specific  iwlur«  nf 
tnmhiBaui  u  maiuly  one  of  diugnueiJi.      While  i)r.  Numa  Iv;it  recogiiisea 
in  jrawa  a  pcrultnr  disease,  unconii<HTtf>d  with   sviihilis,    he  appeal's,    in 
Jii  cases  qiKitc-d  in  his  cMSJiy,  to  huve  mi^tAkt-n  syphilitic  and  other 
BpticAtiont)  for  atcrilniti's  of  yaws,  iiiid  ha:*  elapsed  tlieni  in  tlio  tertiary 
inf  that  dineaae.     Mr.  Hiitohinfton,  on  the  other  hand,  nccoptin;;  FV, 
dMcriptions  of  these  oompli€:«tioiui  as  sycuplumH  uf  yawn,  rij^htly 
Soi  ihom  with  syphilis ;  thus  he  is  disposed  to  explain  framtHexia 
pnipor  a>  syphilis  modified   hy   the  long  operation  of  the  peoulianties 
of  ncv  atid  cliiitatc.     X^eiw  i>itth<>rs  niuy  be  siiid,  therefore,  lo  be  both 
'^ht  and  liotli  wrong.      My  own  viuw  of  the  matter  is  in  aroord  not 
^fiy  with  that  of  the  majority  of  ubst-n'erK  who  have  studied  frumbaiiiii 
'^  ita  uali%'e  haunte,  but  also  with  tlm  •>piuioii  uxprxaued  by  iJr.  Alfonl 
^icholLa,    whoBO    extensive  expct-iencu    and   iiKjtdriL-s  inUi   this    tsubjert 
*^re  bren  fonnidAled  in  a  reoi-nt  rc|xjrt  to  the  Colonial  Oflice.      In  (li»- 
^Uasiug  this  m»it«r  >(iehi)lU  lliiis  M'riu>»:  "An  imgioriaiit  puiiit  in  rt-gurd 
^  the  ipk'stion  as  to  whether  yaws  und  Kyphilfs  are  distinct  disi'a!ii'«,  is 
lb«  fact  that  the  granidomnta,  whieli  could  only  bo  tiecundary  or  toiliuiT' 
*ymptanw  of  syphilis  if  they  wi-n  [wirt  of  that  ilis<-ii»e,  an>  eauentially 
the  primary  manifoittations  of  yaw&,  und  more  often  llinu  not  the  onlv 
ttian  if  •'Stations  of  that  dieiase.     Ui^idi-s  which  yaws,  -which  is  pnjjjajpilcd 
i«dc1y  by  cuutagioii,  attavka  youn^  cliildn'u  most  friKini^nlly ;  anti,  even 
ui  jubdts,  Ie«ioas  seldom  occnr  on  the  gL-nitjil  or^'iins.     There  is  no  varia- 
tion iti  yaws,  1)0  imitation  of  ovury  other  form  of  skin  diecusu  as  in 
fiyphilia.     The  typical  yaws  granittonia  is  tho  samo  in  the  child  as  in  the 
ftdult,  in  the  nejjte*ted  di»wa»«  a»  in  the  c;ise  tuuk-r  projwr  nitrdical  care. 
It  ie  the  mmc  when  it  firat  appeuiti  as  when  ii  unnius  uti  in  sucCL's&ive 
crop*  wiih  Ion*  intervals  of  complete  <juicac<^noo  iK-twecn." 

ThtT  hjciditution  of  tho  sympt^tims  to  the  skin  and  niuouiis  mcmlirancH, 
wbeu  framkusia  is  not  iujudiciomtly  Creatml,  and  the  fact  thut  the  enip- 


lion  i«  totally  unlike  any  Kypliilkle  (except  in  the  renembUnce  oS  the 
crustii  to  those  of  mpin),  hIiouUI  n>adily  diMmgiiish  it  frntn  nyphitU 
MoroovLT,  i-iii>i».  tit^ifiri^  with  k  luillii,  f i-Htntx esia  with  a  xoliii  tubercle. 
Syphillii  iievtir  itcbe4,  yav/n  iit.->arly  always  does.  Syphilis  is  hoTKlitarT 
and  known  to  nffocl  tht^  fa-lus  in  uloro,  yawa  is  proliadly  not  bemlitvy 
Hnd  iievi^r  alT«cu  the  iiniioni  child.  Syphilis  is  (miukI  in  all  dinuttf, 
fmnibuisiiL  ia  practiciUly  contin«d  to  the  tropics.  Syphilis  i^  uiuUTected  hj 
tonfun-eiit  ejjanthema,  tho  eniption  of  yaws  is  rptanlwl.  The  iliSenncei 
tMtweon  yaws  and  oriental  sure  ai-e  g{v«n  under  the  latter  diaewe 
(tiitte  p.  489). 

Etiology. — FrainlHtrsia  is,  as  [  havo  said,  OBwntiAlly  a  diMaae  of  tlw 
tropifs ;  thuugli  pusniMy  thy  "  niunjti "  ur  Kntton-sciirvy  of  Ir(-lju»d  (mw 
extinct,  but  described  by  Wiillacc,  Corrigaii,  iind  otUer  writers,  iixno  18231* 
ISi^l,  as  a  contagious  disense  prevalent  in  the  south  and  interior  of  thil 
island)  whs  cluscly  allied  to  if  not  id<?ntical  with  it.  Neither  sex  tiora^u 
exempt  from  yaws,  but  it  is  most  common  in  children  from  ono  to  Rhtn 
yvM*  of  iig>.-.  liiu-e  has  a  <li4|j(Mitig  infhiorico,  as  ni^ro<^'s  are  pMuUaflj 
liable  to  it ;  oiuUtLoes,  ci'l-oIl's  mid  pure  whites  are  less  8ttscc|)tiUt 
There  is  nnich  rciason  to  think  that  iho  comjvirative  immunity  uf  lit 
lutter  is  due  to  the  fiu.'t  Ihnt  tln-y  ar^  kuts  lAu^n  expoAcd  to  contaf[ian. 
There  is  little  or  no  evidence  to  show  that  either  xny  pniticulu-  form  ti 
ditt  or  heredity  has  any  special  effoct  on  the  c«us)ktion  of  the  disMU- 
What  i>ai-t  heixvlity  plays  in  the  exterwion  of  fntinUi^Ma  is  «lifficnU  h 
appmisL-,  but  it  is  beyond  dispute  that  ehjldren  am  never  Itom  sutTeniii: 
from  yAwa.  It  is  common  enough  in  young  children,  but  only  when  ihei* 
have  been  upporlnnities  for  (;<intacl.  For  some  stattstical  facts  on  thu 
puint  Dr.  Htit's  work  should  be  consulted. 

The  nL'groos  of  the  West  Intlies  universally  believe  that  one  axwk 
protectx  aj;aiiutt  another,  artd  iw  doubt,  as  a  rule,  fnunWsia  is  not  coi- 
tructivl  twice;  but  nises  are  not  nii'e  where  a  second  infection  Im 
f<jl](j«-ed  a  fii>t  att^tck.  TIijk,  howevtr,  is  not  opixiscd  to  our  expericuet 
in  Dltier  sjieeitJe  disease^,  such  as  scarlet  fever  and  small-pojt.  Macgragar 
says  that,  in  Fiji,  the  idea  prevails  tliat  unless  a  ehild  nulTer  fnnn  ooh 
he  will  not  ynnv  up  Ui  l«c  m  healthy  adult ;  to  itttain  lhi»  on<l,  chiMrea 
lire  either  itmculatctj  wiih  the  disease  or  seat  to  live  in  the  same  bnl 
with  persons  already  suttering  from  it. 

Conitideirable  iiiip-jrlaiice  has  ix-eu  attiifhoil  in  the  past  to  tnsanilai7 
conditions  of  life  amon;;  lurgmes  and  other  native  popiilauons  ;  but.  tbew 
have  only  an  indirect  influence,  certainly  aggravating  the  typo  of  the 
disease,  but  not  proiiucinj;  it.  On  tlie  other  hand,  one  special  fact 
prevalence  is  noticeable,  [niniely,  ibat  the  local  distribution  of  tho  di 
in  iwrts  where  it  prL-vaits,  coincide*  with  deficient  water-snjiply  and 
use  of  artificial  tanka  for  the  sun-age  of  water.  This  is  probably  no  mert 
coincidence,  and  may  puinl  to  the  water  a-t  being  in  fault  and  prohabljr 
the  vehicle  of  the  dinua^e. 

That  framlHeuiiL  io  cuntagiouH  ib  undoubted.  Every  oue  who  has  W 
any  experience    of    the  disenae  In  its  endemic  centres  knows  that   thB 
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atftvtion  Bprfads  by  contact,  arKl  iliut  it  i«  rare  to  meet  with  ;i  ciuie  where 
«  jinhexistVQt  case  couJd  nut  be  Li-uciiil  in  the  immodiato  Nirrouiulings  of 
ihe  puuent.  It  is  inocululilo  thmugh  an  AhraHinn  ornoTV,  but  not  through 
the  unbroken  aiticle.  Ulceni  on  the  ioot  or  leg  iiflbrd  cooiDiuii  points  of 
untrmnco  (or  the  vinis  in  nL-j;ruu«.  It  altJickH  only  thiKte  living  in  contact 
trith  iht'  (luemcd.  The  miolcdnly  sitv  more  liable  to  attJirk  thun  the 
<  !•  aiil y  ;  but  healthy  and  ck-anly  ^liku  takt;  the  disoiwe  if  they  are  bi-ought 
iutu  direct  contact  with  the  iufuctcd.  ThiiH  it  nijiy  be  tmiumittcd  by 
MXual  intercourse,  or  from  a  L-hihl  to  ita  suckling  nicther,  and  conversely. 
The  «xjiiiiuuii  boU8e-tly  is  believed  frequently  to  l>e  the  vehicle  of  eonbigiou  ; 
nimUarly,  tnuMinission  of  thu  diiH'tuti;  mny  folluu-  wn.in'ng  l,hf>  clothes  or 
dMping  on  the  mat  of  un  JilTeol*:^  pciiiun.  Thu  ditimuir  tlms  not  seem 
Ui  !»«•  often  contracted  uthfrvvisu  than  ^)y  p«witive  contact  of  the  healthy 
with  the  dtsoiLsod  ;  imd  aeriul  infi-riinri  in  pnu'ticully  in)n-uxistimt.  Thin 
Utter  fact  ia  shown  by  the  experiences  of  those  attending  the  nick  in  the 
y«wR  hoepimls,  when;,  tw  loiig  u£  the?  nurses  Hre  cleiinly  and  are  careful 
not  to  abnulo  the  skin,  they  rlo  not  contract  tlic  atfcctinn.  Kfcl.in'9 
■xperieuOes  in  Dominiai  «ugj;e»i  that  vauci natron  mitigates  or  jnx'vonta 
ftMnboasia.  He  found  that  of  thu  gr(.-att!r  nuniber  of  hihcb  of  tlie  ilidiuuH 
irliicb  came  under  his  imtieL'.  vt-ry  few  were  vuct-inutcd  :  and  tlmt  the 
few  who  had  lH!«n  VHCcinuled  iivcre  attacked  mildly.  Ttiis  apparently 
Uviiiirable  connevtion  (nFtwiMin  fmitilHi'^iii  and  vaccituilion  hut;  not  hcim 
corrol*onit«d  by  other  physicians. 

Of  interest  in  rulution  tu  the  etiology  of  this  dieuuse  id  the  faet  that 
fowU  suffer  from  lulwrch*,  on  tlin  head  and  pari.-*  not  wrll  jiroteetcd  hy 
feathers,  which  closely  n-temblc  those  seeti  in  niun  ufflictt-d  with  framtiu--sia. 
Hitherto,  in  spite  of  several  attempts  to  tmI^!^tI]it  iho  human  dissvasu  tu 
(owla  and  animals,  no  truatworihy  evidence  hiia  be™  bmn^'ht  forwnnl  to 
4iow  that  this  affection  of  foulii  is  either  inrK'ulabli^,  or  that  it  is  i<lenticid 
with  yaws  in  man. 

Pathology  —  Kmrabci'Miu  tuln-rtlfi  pn'sent  no  very  characteristic 
hist'iliipLMil  f«\ttuiV8.  When  ex;ujiiru;d  they  appear  to  be  c<inipo«od 
usriittally  of  graniUation  tisKue.  ^vhieh  n-presunU  a  dennatitix  euritined 
mainly  to  the  papillary  layer,  extending  more  or  less  into  the  coriimi  and . 
mvolviiig  the  skin  glands  and  Imlr  follielu6.  The  epidermis  is  uMiuiUy 
detiiched,  and  the  n-te  intiltral^4l  with  leiicoeyten.  The  exciting  euuae  of 
these  inttamnutory  chaiig<»  is  nndoubteilly  u  s|>ccitic  infective  vinw. 
P)«rez  doacriboB  a  micrococeus,  which  he  oiitained  from  luliercles  of 
fnmhiixia,  which  he  iw  di^jxisml  to  r.'i;anl  Jia  ihc  e\eiliiig  urgnttism; 
hut  he  has  not  ahovrn  that  a  disease,  identieal  with  framlm-sia,  results  in 
an  animal  iiioculatiMt  with  a  pure  culture  of  this  micniciK'eiis.  Appiirently 
the  sjune  micrococcus  has  been  consuntly  found  by  Xicholls  in  the  accre- 
tions from  the  granulomas  characteristic  of  yaws,  and  al«o  in  abundance 
in  thfl  tiMuex  of  persons  suflering  from  the  disease  ;  no  other  jmibogenetic 
niicrohe  being  found  in  association  with  it.  In  no  instjinec  was  this 
miem-organism  discovered  in  ihu  blo<ii],  although  il  bHw  bo<?n  9ucci'*»fnlly 
cultivated  in  seriun.     Pure  cultiu-L's  of  this  luicrocucL-ua  of  yaws  show 
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thuC  its  microwopical  characters  ure  constant,  and  that  iU  tDucroMopidil 
ruactiuiis  ililVer  fi-um  Lbosu  uf  ull  otliL't*  micrococci.  The  luwcr  aninab 
am  prnbalilr  iramuiiL-,  inrKMiIiitions  giving  nc^tivo  results,  as  doM 
wtsu  iiiiK-ulatiuii  with  sucrcliimi^  fi-iim  tlit^  gniinilnnia.  In  ihu  aliMi 
thu  cunclustvu  iiniofu  uf  tliu  [Hithi>^uitt'iii»%  i>f  thia  iiiicruim — iiiiinc'ly.  the  ]in>> 
daction  of  the  diacasn  in  healthy  ftiiinmlH,  nn<l  tha  aftcr-<li«cavcrt*  of  thr 
micro-urgunivm  in  the  tlitiiU  ur  tissues — it  ciiniKit  l^e  pnoitively  drrlanil 
tliuL  tliu  iiiicn>hi)  IB  th«  coiiLitgium  of  [.h<!  ilit^^mo,  honxviT  prolabte  tlni 
nuiy  he.  lb  soenia  to  invaiUf  the  By«U-m  tlinni^h  the  1yiuph:itic&.  U 
is  imporlaut,  in  contieciiun  with  thu  niiHit;  uf  ]»n>jKigaliiHi  of  this  maladj. 
tr>  (ihm-rvo  tliat  thu  micro -nrganii^m  hit.t  \\^vx\  fitund  hy  Nichoib  in 
the  dust  on  the  floor  of  ronnw  in  which  ynwii  patients  have  lnvn  living, 
ami  thiit,  Its  a  matter  cif  cxporlnient,  it  is  capiihla  of  retaining  its  pnwrn 
of  ^riiwt-h  anil  nniltiptiration  for  a  nmHidemhlc  time.  The  rhtij^nf; 
of  tlio  conlii;;iou  to  corUiin  huts  and  localities,  ami  tho  occurrcnw  of 
a  Buddi-n  ontlir&ik  of  the  dUfiise  wlien  the  hmvy  niitia  of  a  tnipiial 
«:liin.it<>  nioi»t>>n  ihn  cArtht^n  llnors,  seem  thns  t<>  Iw  exiilained. 

Treatment. — Itccogniiiing    ttnit    framlKeKin    is   a    highly    contagioui 
diaeasc,  the  firat  duty  is  lo  sociirc  adc([iiate.  ii>nhitlim  of  tho  sick  pemm 
In  Dominica,  flrpiiada,  and  St-  liiirin  thia  Hrst  piiiiciple  of  prophylaxi*  ii 
»o  well  realised  that  iiiftjcted  [wr^oiis  are  conipelied  to  go  into  a  ya» 
hospital  undor  penalty  of  impTiwfnnicTit.     CompiilFiorj'  w^ejpitinn  of  the 
infi'uti'd  >ticV  liy  th«rin»*!lves  i»,  hnm'evci',  insufficient ;  nn  Rj'steni  of  dealitq! 
with  tlioilisivisc  cull  NeconsideriKl  efficient  that  dws  notfni-lhcr  provide  fnr 
(ii)  the  i.*i>Iation,  aa  fur  iw  |>nsflihle,  of  itifwt^d  honsea;  (/>)  tho  thonmj^ 
dUinfi'Ltiiiti  iifterwarils  of  theise  houbeK,  and   the  ch^tnietion  or  dinnfec- 
tion  of  the  elolliott  and  heddinj:  used  by  the  Mck  ;  (')  the  dc^molitiun  of 
thij  wretched    hnvela.  bo  common  in  endemir  ccnlrt's  cif  thi.'<  ^dfectioa, 
which,  hy  roiuion  of  the  clinging  of  contagion  to  theni,  are  so  constai^^H 
danger  to  tho  jaihlic  health  ;  {<t)  a  ri^'id  enfnrcemont  of  ordinary  eaniMPH 
prccantion^i  (<')  the  compulsory  notilicAtion  of  all  cascit  of  yawa  to  ths 
local  sanitary  authority. 

Tha  Krst  osAendal  in  the  actual  treatment  of  the  atcnclc  is  tbv 
clearuiiig  of  the  patient  hy  nieaiw  of  wami  hathi*  and  soap.  Rlpocial 
cam  muHt  h»  Lii,ke,ii  to  avoid  chills;  as  exposiu'e  to  cold  often  causes 
a  di^app  aranetf  of  the  cniption,  accompujiicd  hy  much  constitutional 
disturbance.  Tho  food  miwt  b«  nwurishing,  consisting  of  fresh  inciil, 
fish,  rict\  yams  and  dihient  drinks,  combined  with  raedicinul  tonic*. 
Locally,  disinfi-cULrtt  lotions  of  boric  or  carbolic  actda,  or  of  corrosive 
siiblinifit^',  arc  (jf  tho  first  iiuportaiice.  Sulphate  of  eojip^T  is  ctlicaeiomt  as 
a  topind  application  ;  bo  likewise  arc  iodoform  and  wesik  nitrate  of  niercurr 
ointment.  Tho  usb  of  mercury  in  thi:«  disease  need*  the  ntmoHt  care 
and  enpei'visiun,  iia  ita  aliuso  has  been  ki-gely  r^'a|H>ii8ibIe  iu  the  past  for  the 
(leTerity  and  fatality  of  many  cases:  it  cannot  he  regartled  aa  a  specific 
remedy  for  the  rliBwifio,  aa  it  is  for  syphilis,  bnl,  given  in  minute  dooes  for 
a  Bhoi-t  lime,  jnercury  seemB  to  act  as  a  beneficial  alterative.  Of  other 
intomal  remedies  iodide  of  ijotiwsiura  with  arsenic  is  very  valuable,  while 
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ID  wtno  cases  iron  and  su!|»hi>Hrar!toUto  of  calrinm  are  of  lh«  grwilest 
briMlii.  Araenic  ia  v.-ry  successful  in  the  casea  in  wliich  the  eruption  is 
Wliy  <leiTloiN><l  or  soJy,  as  in  tJio  piitn  iartff  variety.  Whon  the  f»et 
KDci  liAuiJs  uru  atTecte<J,  prolonged  Bonkiiig  in  hot  wiit«r  is  often  rL>'[uirecl 
in  tinier  to  fioft*'n  ami  rfinmve  the  thick  epidennia ;  the  exposoil  yaw 
frmrih  can  ihrn  W  sncocsAfiilly  trratfid  on  the  lines  inflif.ntexl  ahovo. 

During  oonvalcKcnce  iron  anil  arsenic  arc  both  to  Ijij  A^lministcred 
orer  long  periods ;  while  in  all  Btiiges  of  thn  iiflection  perfect  cloanliness 
lod  the  l>e»t  hygienic  contiitions  are  nmrdi'il,  Wtli  for  thu  aake  of  the 
ndi  (ui(i  of  those  brought  into  contact  with  them, 
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INFECTIVE    DISEASES    COMMUNICABLE    FROM 
ANIMALS   TO   MAN 

(a)   OF  CERTAIN  BACTERIOLOGY 
:JT.  GLANDERS    38.  ANTHRAX 


GLANDERS  (FARCY) 

Sywontms. — Gk.  MaA«?,  or  M^Ait;    I^t.  .Ifallras,  Ktpiinui; 
Ft.  Lt  lajfiY,  Lffiran;  (_!prm.  liatzh-anl-fieU. 

iBOrr  tbo  end  of  the  fourtopnth  century  (1370-90),  Vegothis  gave  the 
Ant  (jrgtematic  dcscnption  of  «.  malndy  which  he  namocl  "  i'aix'iniuQi " 
— tlw  farcy  o(  more  modern  writers.  The  gliindei's  or  lualletis  of  lo-day 
hu  long  been  reoognwe^l  ar  u  rllstiiK't  dincaite ;  though  in  thu  earlier 
MigM  of  in  evolution  it  n-i**-!!!!'!*-!*  in  »ome  respect*  siiii^t4!  witiirrhal 
biftaomatioQ  of  the  ro«c,  ami  afterwards  either  pyiemia  or  tubertiJo^is , 
M  that  whfle  on  the  one  hnnd  it  vrns  oft-en  miatAken  for  tlie^e  malndios, 
tfaotea^iii  were  often  tliagiiose*!  jw  glunden*.  Tims  th«  wholu  snlijecl 
I>J  Jong  ill  confusion. 

(■laiKJers,  which  an  a  primary  lesion  has  Iweii  moat  fully  deacrilied 
■n  the  h(»rxe,  derives  it«*  tiiinio  frmii  \\w  j>re«ciii-e,  in  advancod  i-.i8e8,  o( 
^iilvged  glands  in  the  suhmiixillnry  and  piirotid  rcgioiii; ;  tho  enlargement 
"f  tbMC  gland»  being  apparently  diu^  to  iho  action  of  a  specific  iiritant^ 
"■hich  make*  its  way  iuwurds  from  the  surface  of  the  mucous  nicmhrano  ol 
^e  nasal  respiratory  passages,  initiating  well  marked  and  characteristic 
l*Bioii8  in  the  mitcou9  roemUrane  and  in  the  suiimncuuni.  tii^xm'K  uf  thc«o 
)A««age«. 

Symptoms, — In  many  caaoa  of  glanders  there  are  absoluicly  no 
■ytnpt^niH  on  which  a  tritslworthy  diagnosis  nmy  \w  fotiniled  :  und  it  is 
only  •iiiai  the  use  of  malleiii  baa  Iieeome  pmperly  »nderstuf>d  (hat  any 
■Msctirate  ostimate  of  the  number  of  glandered  horses  in  the  stables  of  oiir 
hu'ge  towns  liM«  become  possible.  The  varlifr  descriptions  of  the  xymp- 
toms  have  almost  invariably  been  taken  fj-om  ordinary  cases  of  iKlvunccd 
^andcra,  and  are  now  therefore  of  comiwratively  little  value  except  from 
Bn  hiMloricul  pt.iint  of  viviv.  The  eailiedt  «y]Jiptom  in  X\w  \nynv  is  usually 
<ui  unaeconniahle  Iws  uf  anuUtioTu.  The  patient  apjiciirs  to  be  under 
GXActly  the  sanio  manaj;i7munt  fui  regards  food  and  appc'tiU',  general 
hy^nc,  uxcrcise  and  work  ;  bnt  he  falle  ufl'  in  genund  condition.  This 
'•  o(ien  aeicoDipaniod  hy  more  or  loss  polyuria,  ami  is  gt-nerally  followed 
"y  Mwdting  of  ini«  or  other  of  tlm  Jimlw,  usually  of  the  hind  k-g,  in  which 
'oon;  i«  found  a  kind  of  intlaijiiiuiliun  o!  the  lymphatic  syelem — 
9t<tninaHs  ItfmphttH^itis ;  *'iaTQy  buds"  and  "swoUcq  leg"  often  being 
"^A^ed  fosturcs  of  the  diseueo  at  this  stage. 
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Folloiring  or  nccompanying  thefl<'  symptoms.  i^uhnuLriUarti  rsiJiwjfani 
aiul  iiiiiuyiiliiiu  ittTord  Htill  mot's  positive  evidcnco  o(  the  preiteiice  ol  ti« 
glanderous  condition  :  and  u  short  dry  cough,  indicatiag  tlie  prescnoroi 
aomc  lesion  in  the  lungs,  is  oft«n  met  with,  aomotimeft  before  any  Mha 
sji-niptotu  has  hml  time  to  niiuiifcst  itself.     The  frequent  ucciurenretJ 
thia  cough  ia  readily  umierntoiHl  when  it  is  Iwme  in  mind  that  iti  bo»k 
farcy  a.i\d  gUnders  the  InngH  ar«  bo  fre<niont]y  involvwl  that  it  is  held  that 
in  every  case  a  lung  lesion  may  be  found  if  u  careful  enough  ■earch  W 
nndc.       It   LR  soiiKaimufl  st^itod   tlut  a  thin,    n-abiry  discharge,   whick 
gniduftlly  Imcomois  thick,  riiicid  and  gluo-likc,  scm-ptirulcut,  Idoody,  mi 
often  extremely  offensive,  is  pathognomunic  of  this  diB«afie,  and  that  it 
shoulrl  nlwtiyfl  he  lookeil  f'lr.     When  present,  auth  disrharge  may  hnlpw 
lo  foi'm  ;i  con-ect  diagiinitia ;  but  it  has  been  abunilantly  pn>vi»l  that  no  gretl 
reliance  can   be  plated  on  this  feature,  as  it  is  only  found  iti  those  csiot 
in  M'tiicli  iiaHiil  ulcKratJon  h,i»  miule  its  iippKirancc,- — an  ulceration  whifh 
occurs  iiL  a  vnry  hitiaW  propiirtiiHi  of  the  ca»aB  that  coma  up  for  exumiia- 
bion,  anil  in  the^  in  the  lat«r  stages  uf  the  disease  only.     On  examinin); 
the   mitcoiiii  membrane  of  the  nose   in   an   fldvancod  cam  of  glandeti; 
especially  that  on  the  srptftm  n-w,  it  is  found  gix;atly  congevted  in  cvnm 
areas ;  in  some  casoss  however,  it  pifsents  a  dull  Itviden  colour.     (>n  th* 
septum  MiL^ii,  which    should  ulwa}'!*  ho   eyamint^l,  small  .nhotty  immIuIn^ 
iLsiuilly  surrounded  by  a  congcstetl  zone,  may  be  seen  in  the  early  stagM 
of  thit  di.iejiHe:  aftiT  a  time  these  nwlukta  iK-conio  pale  in  the  miitre, 
8oft«ti  an<l   ulcerate,  tliA  softeneil  central  portion  escaping  and  loaving 
'ii  »mal],  deep,  cirvuhu-  ulcer  with  a  sharply-<lcfinciJ  edge,  as  though  lb« 
ulcer  bfwl  bwn   punchiy!  out.      As  thi^so  ulcers  increase  in  number  tb»y 
gradually   run  togntber,  and   foim  sfiiHgiiKina  nlcdrs,  which    once   reojjf- 
nised  L'annot  eiisily  be  niiutJiken  for  aiiyt-hing  eW.     The  whole  at  U10 
ulceration  on  the  septum  is  n'»t.  however,  of  this  character.     In  kmo^ 
specimeiis  preserved  at  the  Koyal  ^'eceriun^y  College  in  Camden  Town. 
there    is,   as    poinl-ed    out    by    Prof.    M'Fjulyean,   a  kind   of    supcrfiruJ 
em«ion  ;  beneath  these  ero«b'd  surf/ices  there  appeiirs  to  be  very  little? 
inlillration,  and  it  iimy  be  that  this  superficiul  ulceration  or  ero&iou  is  due 
tij  the  aiitiou  of  the  irritant  or  ciuistic  discharge  from  some  of  llm  punchnl- 
uiit  ulcers  oil  the  surface  of  the  mucous  membrane  over  which  it  dow».     _ 
The  two  Qonditioiis  are  perfectly  distinct,  though  the  second  form  is  not  I 
usually  noted.     With  the  ulceration  there  is  often  swelling  of  tho  iiaul 
iiiucoiLs    ntfiiiliraiie,    with    coiMe<^)iient    olistntction    of    tbt;    r^Kpiiutory 
pasHitgi^s  and  a   peculiiir   "choking"  breathing.     At    this  stage  Dutrknl 
submfixillary  lymphadenitis  is  often  present.     The  glands,  uruaIIv  swoUeti 
and  indurated,  feuni  little  disposed  Ut  undergo  suppurative  changes.     Tbe 
disease  may  spread    to    the  frontal    sinuses ;  the  skin  on  tho  forebaad 
becomes  tliicktMR-d  and  tender ;  the  sul>cutaneuus  lympluttics  in  tKe  face 
and  neck  usually  enlarge,  and  when  opened  ai-o  frequently  found  to  cod- 
taiii  i!oft,  greftsy,  pyoid  material.     The  swollen  lymphatics  are  the  so- 
(.'alled  Ji'mi'pijii-K     Along  their  cnurse  niHlular  dilattitions  may  usuatl)<  be 
seen,  which  are  sidd  lo  occupy  the  sites  behind  the  valvus  of  tiie  lyu' 


phntics.  In  *' bMon-farrii,"  niopcover.  snwll  tuWrciiIar  rocliilrs  iirc  m«t 
"ilh  in  ihi"  skin.  Tht*  limlis  (dsjK'i.niilly  ill*'  thighs  of  Imtli  liind  limlns), 
UHiially  Hlfi>eu-<il  at  an  early  stagu,  ai'ii  KtitV,  hut,  anil  u^ntti-r ;  aliecessm 
form,  somntimoa  stihcutanwitwly,  at  other  times  appanniUy  in  the  siib- 
dtiiiico  of  th«  muBL-loB.  The  lualtvr  from  a  newly-opened  farcy  Imil  h;w, 
as  a  ruin,  rury  (lislijii-tivo  uliuractors  j  it  is  gUiry  nr  f>ily,  luid  cittiUitns 
>.iit  a  small  numluT  of  leucocvtws,  90  that  it  i.t  Lwuitlly  ilistiriguishiiMn 
from  stiiphylocoLxrus  piw,  ami  HlrangU>»  piix.  A  niont  iniporUnt  fuel  i»  that 
glatulors  Imcilli  nrti  eehl'im,  if  ever,  wry  aWmJunL  iii  fiucy  piH ;  Init,  oti 
the  other  hand,  other  organisnu,  «iich  m  staphylfwooci  and  strcptoKocci,  arc 
Heli^im  if  over  prt'seiit.  It  fi^ili'ws,  therefore — and  this  ix  iht-  rexiilt  of 
gcnerul  »x[H:ricnri- — thai  if,  un  niicroscopHcal  exumintitioii,  no  liacterin  can 
hn  fniirul  in  tho  miitt*r  fi^Jin  a  coiupftrativcly  auiwrtieiul  le»ifnt,  Buch 
lesion  u  glanderous  in  its  nature  :  and  cultivation  or  inotulatioii  cx]H*ri- 
menla  usually  dcnioufitniU'!  the  prustinco  of  lh«  iMU-illm  mallei  in  suuh 
matter,  cvon  when  preacnl  in  %'cry  aniall  nnmliors.  The  appetite,  at  first 
good,  grwlually  becomes  inipnired  ;  tbv  nuiimil  luiws  it«  8tn.iiij;lh  and 
lli-«h  ;  lh«  iHjuf^h  ff'XA  woi-Kt' ;  the  abflonwn  is  nrtractecl ;  th»i  cout.  slanng 
aI  tirxt,  jimdually  falls  ofl'.  and  th<>  animal  die;*  of  exhaustion. 

Patholog'y. — II  is  almost  iavariaMy  fonr»t  that  tin-  lungs  arc  involvwl. 
The  i«'.st  di-MTiptiim  of  lln>  typical  hisions  of  glandci-*  i«  ihai  given 
liy  M'Fady«un,  on  whose  dcjteriplioii  of  the  pulmonary  lesion  the  following 
account  its  bused  : ' — On  pai^in^  tho  haiid  over  the  Kiirfaco  of  a  lung  aflectwl 
with  glanders,  firm,  hant  nodnles  nwiy  Iw  felt  jiot  only  immediat^'ly  under 
thw  pleura,  Imt  alao,  on  dwfx>r  [uLliuttion,  at  sonic  <iistJUice  from  tho  siirfjtce. 
On  H6<;titin,  [MJiirly  gray  nuduhfs,  sonic  with  a  iHHuIiar  yellowish- white  centre 
and  ftnminnfh"d  liy  ailark,  hifmoiThayivliko  zone,  may  Ih^  si-ciri :  tlican  vary 
in  sijte  from  jtoints  ju»t  visililc  to  the  naked  eye  to  niM-lidcn  the  size  of  & 
[wa,  a  ha2<>l  nut,  or  even  a  walnut — the  iKii-siwd  ULMlnlcs  Wm^  the  most 
ahinnlant.  I  h)iv»  siwn  a  glandeitMl  lung  in  which  oidy  a  eonjile  of 
th«M'  niMlnles  could  li«  niiwie  out ;  whilut  in  olhei-s  ihe  luimtier  haa  varied 
from  a  dozen  np  to  kl-vcitJ  bundn-dnj  in  cweh  lung.  'J'hi*Ke  nodultn, 
however,  ran  luiver  he  spoken  of  a«  inniunemblo  ;  ko  that  in  this  nv- 
spett  they  differ  frrim  tnie  pnlmonnry  lulirrtles,  which,  in  the  hoi-sc,  if  not 
innnineralile,  can  Ui!  cotititod  hy  thoiiHiinibi.  S«mietimi>s{tark  hiemnrrhagio 
areas  raay  ho  noticed  in  tho  hing,  in  which,  scatterod  at  intcn'al.s,  are 
gray  nodides  similar  to  those  .-ilmve  deecribwi.  Within  a  gtavHsh 
tspHule  IB  a  whitn  centre  whir-h  may  be  somewhat  Hort4<ned :  though 
it  seldom  nndergoca  pnnilfnt  df^enemtion.  When  the  centre  ia 
firm  it  tn^y  often  bo  "easily  lihelh'd  out  with  the  point  of  a  sodpel 
from  the  j^myish  periplicnd  i»irlion " ;  in  scmin  caww  thin  central 
portion  umhTgocs  calcareous  degeneration.  On  cxamiitiiig  the  haemor- 
rhage-like  areas  under  the  microscope,  it  is  found  that  the  centrsd  zon« 
ci>n&ist»  of  liin^  tissue  (huiscly  paolic<l  with  polyuucliyir  Imicorrytea  or 
pus  corpnscle.'i,  which  ocaipy  the  alveoli  and  compress  the  septa ;  in  thta 

'  Throuith  llii'  klti-lnrtu"  o(  ITotpmor  WFailyrwi  I  havt  bero  «n»b]«(]  to  iiieikit  ta%  cJ- 
amionUOM  of  IIicm  l«*ioiui  of  tbc  liiiig,  »ml  nlivn  of  otlicr  Iimmm, 


Tvgiori  ihcro  U  litilo  or  no  prulifeniLioii  of  diu  opitliulJal  colU  lining  Uie 
ulvAoli.     ImmodiaColy  around  this  area  U  a  zono  in  vbich  may  b«  wn 
iiiitiiomuH   L-pitliclioid    w\U,  cauli    of    which    contains  n  iiin^lo  vestcnlv 
nnck'iw,  which  doos  not  auun  rniarly  bo  deeply  iis  tjors  iha  pcAynneUu 
Sorm  ;   Ucm  hIku  ii  fvw  ginriL  coHh   niuy  Iw   found   amnng   lh>.<   t>j>itfa«lia>d 
iHiits.      Kxuopt  ut  lliu  miu'ijin  of  thiB  zunu,  il  is  ditlicult  l<>  uutki-  uul  ik 
ivmaiua  of  th«  wiills  of  thii  Ji.ir  veaicloa  ;  but  immediately  oulaidi-'  ihii  i»« 
Ihinl  zone  in  which,  owiiiy  to  thickuning  of  tht-  walU.  thw  air  Tf^tJa 
aro    coiisidemhiy    sniallur    than    tionual.      Th»    thickviiud    srpui  an 
composed    of   fil»rv)us    tissue   with   elongated   unelei ;    whilm  ihc  tarily 
or  vesiuiu  contains  a   lining  uf    moru  or  less  c-uhical  vpithvlial  celts,  ■ 
number  of  itm  t-pitht'lioid  ecIU,  n  U:w  Icueocyi*^  ami  largo  uiiinudMr 
cnlls  containing  particles  of  carbon.      liurt^  too  may  he  swn  a  few  ktaab 
of    c«agidat«l   tiWimiuK   lymph.      Sunounding    this  area    is  a  lonp  in 
which  iho  changes  aro  indi^tinguitihnl>)o  frum  thiiee  found  in  cruupow 
pnentnwiia  ;    t\w   ititoralvitular  {-jipillarlcM  arc  (listtindetl   with   lilood,  in) 
thn    alvt-olj    cotituin    ilclicatu    niagtdu    in    whiirh     hMii-(Hryt4.*&,    dvUicliinl 
f^pith«liaI  Cf.IU.  and  tu  few  red  lilood  corpusdps  arc  cntangtcJ  in  a  IMI 
work   (if  c>»iguUI>lu  (iliniio)ut    lymph.      It  np}H!.irs  that  this  pueunonc 
condi Linn  is  ihc  tirst  indiu^itiun  to  thu   nakud  eya  uf  the  proaoooa  of  » 
glanders  mMliilc  ;  although   by  careful  microscopic  examination  vn  letm 
that  thu  smalt  area  of  irdiltcutctl  luucocytos  io  the  primary  focufi  of  chan^ 
This    small    iiit»i    bneornuri  Huniiundod    by  a  pnt^tiiminie  xtinn,  in  whid 
thickiining  of  the  alveolar  walls  ami  pocking  of  tho  alvooli  with  vari(«t 
kinds  of  colls  may  he  obwrvi-.d ;    thu   piwctiss  spi'eads  from  the  wntw 
iiucwanl^,  the  jtncninoiiic  zone  irKlicatitig  the  iHirl  most  rvcontly  nflbetei 
When  tho  process  is  mure  chronic  this  so  called  hiemorrhagie  appcanoee 
is  absent,  and  thu  wntro  uf    Ihe  nodidt.',  a«  it  softvns,  is  foumji  to  Im 
com]insed  of  leucocytes  and  granular  detrilua;    imtaido  this  is  n  aw 
in  which  larga  epithidiuid  cell*  an*  almndatit,  and  amongst  them  a  io« 
giant    vu'tLs    wliich    aro    ijidi^tinguislmhlo    from    thosu    mot    with   in  * 
ti]ltereuljir  nndulc.      Tho   pi^jirl-gniy   capsule,   as    in    tnKcrclo,    is  mtAt 
up  of  connc'ctivo   tissue   in   vxriniis  HCJtgi>s  of  dc\.olopmpnt,  whilst  t« 
niiHlL'iCoty    <iutsiitit    this    is    a    zonu    which    consists    of    cirrhotic    lung 
tismiR,   in    which  tho  walls   of    th«  alveoli  aro  enormously    thicki>n»i; 
th^;  air  vutjich>s  aro  corrvspomlingly  diminished   in  uriv,  and  ar«  lined 
by  distini'^.ly  eiibiml   epithelium  :   this   part  of  tin*    lung  tiiufnt*  cloedT 
resembles  thu  white  pnounionia  deserihod  hy  Viix-how  in    the  tungs  ot 
syphilitic  cbildrtsn,   a  cimdition  wliicb    is  also  found  in  other  forms  of 
intdrstitial    pneninoiiia  ^iccitrring  in  the  adntu      As  in  lln^so  mnditionk 
tboi-ti   is  in  gbuKlcrs  also  c<')nsidoridilL>  injection  of  tho  vosm^Is  in  tlui 
iiMW  Litu<in< ;  and  there  may  )••<  fibrinnns  exudation  into  thu  air  rcndca 
jnat  hcynnd  the  area  of  the  healthy  lung.     As  in  tuhcrelrr,  a  central  aw* 
may  shrink  and  becnnje  ealcitied  ;  and  this  an.>a,  Iteing  oft^n  .lurrouiidt*! 
hy  u  clistinet  fibnins  cjipsute,  regut-setLts  itie  nran^t  approiurh  to  healing 
and    isolation    that    ever    occurs    in    thu    case    of    a   glanders    tub«r^ 
M'Fadyvan  believes  that    in  tho  bnrse  tho  tubercles  origioate  in    con- 


ii'Oction  with  iho  air  vcsioloe,  but  whether  in  ponaoquOTiiCC  of  tho 
^■rmt  of  gUnder«  bftcilli  in  an  «lvc<>l«r  capillnry,  ur  of  (be  jienelni 
m  of  tho  bftciUi  ieito  a  vcsiclo  with  tbo  rcKpiix'd  uir.  In-  docs  not  say  ;  hv 
inc\iii\^s,  however,  to  the  Iwliof  thai,  its  iho  iiwhilc^t  iirc  coiiipinttiv4.'ly  few 
in  ihituIk-t,  and  aiis  ufl*r»  cfintiiK-d  to  one  lung,  llioy  are  nut  upri'wtl 
by  the  WihmI  ;  moreover,  tho  in-egiilar  distriljiition  and  tljc  dilTiTeiiiM.'  <if 
Bge  of  the  tubercles  point  rather  to  a  ilisscniiruLtion  of  tho  bacilli  by  tho 
air-fUMK^igcu.  If  tho  8tArtltig-poiiit  of  the  tuhoix-lo  bo  tho  niultiplicatiupn 
of  Imcilli  that  have  couio  to  rest  in  iho  cavity  of  an  air  vesicle,  infective 
tnatt«r  may  find  it«  way  from  this  point  nUmg  (he  bronchi  to  other 
portioiiK  of  the  luu^,  to  fonii  irvnh  f<"ici  of  discisc.  In  support  of  this 
view  wo  have  the  fact  that  the  biiiuU  bronchi  often  conLiin  luimerous 
loucocytos,  some  in  various  etiigcs  of  degeneration ;  w  hilflt  evidenn'  nf 
proliferation  in  tho  pi'i-ivjttcular  lyTDph;itics  ia  coniparativdy  Tsirf.  Iii 
oerUiiii  uutiis,  iTKlec<l,  the  lymphatic  tiysteni  sccniB  to  Ihi  more  dirtM:1.ly 
)iivade«i  ;  but  such  invasion  appcfli-s  to  go  on  much  ntorp  slowly  and  in  a 
much  moro  localised  fjwhion  tliau  in  the  cjiw  of  tulwrcle ;  tho  lynipkitic 
^landd  are  soldoni  enlarged,  and,  in  marked  coiili'adititijiction  to  the 
glands  in  tilltcrcio,  ihoy  present  remai-kably  few  changes  of  Kiiy  kind. 
especially  when  exumiiieil  merely  with  the  naked  eye.  In  consequence, 
faowevor.  uf  such  a  lymphntic  infection  large  areas  of  the  lung  tissue 
may  be  more  or  less  consoltdated ;  tho  interlobular  septa  arc  thickened 
and  (ibrinwlookitig,  whilst  W-tween  these  thci-o  18  evidently  a  pneuniuuie 
exudation  from  which  a  little  cloar  ftiiiil  may  ewape.  Thin  niiuw  of 
lun^  tissue  U  usually  moist  and  of  a  pinkish  colour,  and  hcTa  and  there 
in  it  smidl  whtt«  points  may  be  distitignishud.  Thc»o  poliitu,  when 
examined  under  tho  micn)Bcope.  are  found  tti  consist  of  ii  grtnip  of  air 
cells,  crowded  with  Ioucoo\te»  surrounded  by  a  numl)er  of  epithelioid 
cells ;  whilst  the  pinJ<,  c<jnsolidiited,  moint  mans  coiiMnts  simply  of 
lung  tissue  in  a  slate  of  croiijHiiis  pneumonia,  in  M'hich  the  lymphatics 
of  tho  thickeuwl  ititorloKular  septa  are  found  t«  contain  an  exudation  ._ 
similar  to  that  present  in  the  air  vexlcle*.  In  ceiUiti  cases  tbo  solidtlivd 
portion  of  tho  lung,  usually  the  lower  odge,  is 'more  like  the  white 
pneumonia  of  Virchnw  aln>ady  mentioned.  In  this  cniisoliduted  mass  we 
finil  a  eondition  nf  uhninie  bruiifhitie  und  peribitincliilis,  the  wlmle 
bmnehiid  wall  being  apjiiironlly  rt'plaeed  by  a  grannliiticm  tissue  crm- 
sisting  of  ryiind  celU  and  young  connective  tissue;  whilst  iii  the  lung 
about  it  wc  liavo  a  condition  of  chronic  interstitial  pnciimuniB.  This 
is  usually  nssociatod  with  the  presence  of  nodules  of  glamlers  in  other 
p^irt-^  of  the  limgH.  When  tho  n'lilules  are  close  to  the  surface  of  the 
lung  iho  overlying  pleura  is  always  thieketifd,  especially  in  its  doc'iwr 
layer,  where  the  thickening  is  often  the  result  of  irribition  of  the  lymphatiea, 
resulting  in  the  formation  of  nbruiis  connective  trxsue ;  it  is  sometimes 
aaaociated  also  with  tho  dovelopmoiit  of  villous  fibrous  granulations  on 
the  pleural  surface. 

It  is  evident  that  glanders  must  Iw  looked  npun  as  the  local  and  ont- 
WArd  maiuEestation,  or  as  tbo  group  of  primary  phoaoiiieria  of  a  peculiar 


■ 


pv^niic  coDcIitioti  which  may  W  npokon  of  as  fairy  .  indeed,  ono  writrt 
(Ltendall)  says  tHat  as  tlio  nmlipijiiit  pcistiilc  of  fhorltoii  in  num  w  lo  tlw 
vnrLstUulioiiit!  ViIooil-potMiiiing  of  nnthi'nx,  m>  the  lociil  gUndrmiu  afi<?ction 
uf  the  iii>sc  is  to  llu'  gwiieni]  pyii'iiitii  of  fiircy. 

Farcy  ia  seldom  »  |ii-iiii.'iry  iIie«>aH(>  in  the  horse,  btit  it  appciuv  tu  belhr 
iLsiial  fomi  of  the-.  diDpaw-  in  the  human  fiiiliject,  in  whom  it  luisuincA  ft  iano 
aiDiilar  to  glanders  exp<-nmi;nt.il1y  |irtHluced.  In  experimental  glnmlcrs  tbr 
malady  ii8U.-Lily  appiuu-H  a»  an  Kriite  or  gpnendJHEul  pya-tnir  Htalf,  and  ihr 
di^chiirgK  Frnm  tht>  ntisn  aiul  ocIkt  naiml  HynipUiniH  niakf  thrir  apptw 
mice  in  the  later  iuid  mort'  chrnnit:  BCageR  of  Iho  (lift^'afp.  Tlit*s«  Utri 
stAgBt)  .11*13  iisnally  chnract)>ri»i>i]  liy  iho  piicariHv*  of  ininiiti*  notlnlj^  nf« 
(irowthii  vnry  aimilar  in  atinictiire  to  thow  (IcMcnlM-<l  in  the  Iting  of  tbr 
horeo  ;  nnd  are  made  up  of  small  round  cells,  which  are  very  apt  to  iindcrgD 
tlialntegrntion,  oHpiHniilly  in  the  ci-ntir,  an<i  thnA  to  give  Hh*!  to  niinuf 
alMcv-sse-s  ami  ulcii-s.  TUpm)  no(]uks  ai-c  found  moat  frwjui,' fitly  in  the 
8kih  itnd  Kiihciitaneon»  ti^Kiie,  in  the  mucous  memhrane^  of  the  orpuwiijf 
reaptrfttioii,  and.  thftUfih  l(\»ft  frtA(|Utviitly.  in  th«  intirnal  orgau».  In  *cme 
VU3VS  the  ulcers,  which  as  a  rul^.-  aru  exceedingly  foul,  bcModi  heal ;  Int 
in  COKOS  of  chronic  glanders,  healing,  partial  or  con^plctc.  oHim  ocean 
FaTCy  in  man  has  h(vn  wnll  defl(•l■llK^(l  as  talking  the  form  of  an  acute  or, 
more  nircly,  a  chronie  specific  pywmia,  chaificterised  hy  eruptions  on  ihf 
*kin,  on  tho  nasal  miieons  mpmhran<%  or  on  liotli,  frequently  aoi-ompanJrtl 
l>y  th«  forrnMlion  uf  ititnimuscoUr  altmvjmei*.  In  the  human  mihjwt 
the  gknds  arc  mrely  spt'cially  aH'ected  ;  there  is  UHially  inflomnistcfj'  _ 
'cedema  and  swelling  of  thu  limh^,  with  tntrnmuKciilar  ahAceMcc  $owf- 
limes  of  emitrniouei  Rize.  Infection  usually  taltf«  place  hy  inocultUin* 
of  a  cut  or  ahraded  surfnco  "ith  the  iliscliarge  from  a  glanden^d  animnl; 
or  a  similar  inoouliition  niiiy  oeciir  during  an  o|>enition  or  a  di#ie<.-tion  of 
such  an  aiiimnl.  Fiircy  vi$  found,  thert-foiv,  in  stablemen,  knackers,  Skd 
others  who  arc  hrought  into  diriH't  contact  with  glnndcrod  hoi-ses,  Babn 
performed  a  series  of  experiment*  to  fleniiinsti.rat<i  that  glanders  I^Acilli  cui 
set  up  iufection  when  nibbed  with  lanolin  and  lard  into  the  healthy  ckin 
i»f  guii)efl-pig».  Nocard  (tnived  at  a  similar  conrUiftion,  aiiil  found  thit 
tho  liacilli  were,  rearlily  alMicirlied,  ejipwially  frrtm  llir-  mucous  nu-mhninM 
i)[  tht-t  eyt'lids,  nostrils,  and  larynx.  It  is  supposed  that  the  borilli  niahf 
their  way  into  the  van'nus  follicles,  cflpccially  into  those  of  the  hair^  thm 
they  iiuiltijily  thei-e,  ami  gnidnally  nmke  their  way  thenw  through  th* 
epithelium  into  the.  deeper  tissues,  whence  they  ])ns»  hy  the  lymphatio 
and  eren  hy  the  hlood-vesitels  to  various  part-i  of  the  body. 

The  period  of  incubation  idler  inoinhUioH  U  very  shoi-t.  The  fini 
signs  and  symptoms  of  the  unset  of  the  disease  are  local  swelling,  pains 
in  the  joints  and  liniM,  nnd  then  niHrkcd  irifliimmutioii  of  thi*  lympbatjtf 
aeconip.iuied  by  high  fever.  All  these  fcyni|)tonis  ap]wiar  within  twenty  four 
hours.  Suppimition  comes  on  within  forty -eight  hour*,  and  the  absceis 
mpidly  point«.  At  this  pcri<Kl  the  s^^'niptoms  urt^  thuiie  of  pyrmu- 
iShuuid  the  imticTit  Bun-ive.  the  wound  m:iy  ht-ul.  This  ii  mnn  likely 
to  occur   wht!n   the   disease   is   conti-actod   ihrongh    an    old    wound,   or 
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wticii  ibere  is  no  apparent  iround.  In  such  a  case  the  period  of  incubu- 
tioTi  may  bo  prolonged  to  one  or  two  woclw,  or  even  mom.  Under 
ita-wt  Punditioii*  the  firat  Bymptoins  nro  malaifw,  hcadjicho,  iiauitc*  ntid 
vomiting,  piiins  and  teudenie-HH  in  thv  epigastritiiu  and  hypochondriiun. 
and,  less  frequently,  in  the  Iwck.  joitil«  and  limhs.  Then  eome  rigors, 
followed  l\v  fnll  j)uls<>,  (iirrin^  of  the  tongiici,  great  thirat  and  iwanty 
socrctioii«,  accompanied  by  severe  rheumatic  piiin  in  the  muscles  and 
joints.  During  this  stage  the  disoaHe  mny  nsidily  he  miBtAken  for  an 
attAck  of  acute  rlieuraatisni.  ITard  tumours  in  the  miisclisi  of  the  limha 
mair  the  joints  on  Iwxh  sides  of  the  UxW  may  then  make  their  iippoar 
mice.  Thewj  wjften,  |«>i"t,  nmi  tmnst,  IcMving  huge  foul  ii1<-itb,  mid  ulti- 
mately, sinuses.  Ah-weswe^  the  only  ennstiint  pathological  fratiire  of  the 
disease,  become  more  numerous,  and  are  umudly  Rymraeti-ic»lly  dicpoited 
in  the  HdiIul  An  HHthenic  fnlnile  coiidit.itm  Hiipei'veneH,  often  followed 
hy  a  "typhoid"  ntato ;  whieh  iiiilt^ed  may  set  in  rarly,  Hi-coinpHnied  by 
deafneiis,  stupor,  delirium,  coma,  or  compltjie  uiiconRciitiU'm'Hs.  Hie  <lisefttie 
when  met  with  in  this  fonn  is  fntijuently  diiigtidsiM!  as  chronic  pyji'min, 
Tlipjw  general  roiMlitioris  are,  however,  usually  Hocnm] mnied  Uy  oUht  si'tJi 
of  eymptomis  soitiq  of  whie)]  iire  fairly  chanictcrit-tic  ;  bucI]  .ui  ]uiinful 
Rwelling  of  the  niis(<,  in  Avhieli  dricnl  cniRtit  of  muiruFi  mixivl  with 
pU!i  anil  bloo«i  may  acciimuhtte  and  give  nso  lo  mjirked  olj»trm;ti<m  ;  or 
scmus  fluid  may  l*«  ilitichargL'd,  which  later  Iwcomes  mucu- purulent, 
or  Btreakml  with  F>]imkI.  and  very  oiriiiisive.  Dvfipno'a  is  »  marked 
Hymptom.  In  some  cases  there  i»  ftn  cxcctvtingly  fo'tid  diarrh<ca ; 
ill  others,  as  in  many  other  spfcitic  infective  fevers,  the  urine  mjiy 
he  heavily  loaded  with  alhiimln.  The  appearance  of  early  fcetid 
»erou0  or  purulent  diu;hiirgt!  from  the  narch  with  coikMcqiii'ut  stuffing 
of  the  nostrils  hy  inspissated  pus  and  mucus,  ecchymosjs  of  the  eonjunc 
tivnp,  and  febrile  symptninfi  nwy,  wlicu  iiciitf.  lie  rnl]e<l  jiathognomonic 
signs  of  fiircy. 

Ftiretf  may  further  lie  tlistingiiished  from  ordinary  pvfemia  hy  the 
prtsBoncc  of  various  skin  eruptions.  The  more  common  of  theflc  are  small 
circtimscribed  eri-sipelatous  pfitchej*,  wliirh  very  closely  simulate  erythema 
nodosum.  These  (mtehes  often  become  the  seat  of  pustule?  or  of  phlyclenu-. 
whil»t.  in  (ionieca*Mgaiigrftne  of  the  skin  supervcnoji.  Bullwof  variiHitf  kizcm, 
cunuitiing  u  gero-pumleiit  fluid,  are  alito  often  met  \i  ith  :  wIil'ii  they  )iur«t  u 
raw  surface  is  left,  or  if  they  dry  up  a  hard  cnist,  riften  mixed  with  WckkI, 
remain)*  to  nuuk  thereat  of  the  hulhi,  A  pui«tnl»r  n\»\i  wumnvhat  like  that 
of  sniall-[)ux,  but  without  iimliilicated  pustules,  i^  also  oft^'u  met  with.  Thv 
piL^tule?  arc  soniewhut  irregular  in  shape  and  si»u  ;  (lu>y  lu-e  plaeed  on  an 
iiilla.mtKl  Iki«.',  and  they  may  Vje  KurniutKled  by  a  white  wheal-like  ring.  In 
sumu  vases  marketl  avlematons  swellitig,  simikr  to  that  ubKiM'ted  iiruiitid 
the  abscess  in  other  pjirts  of  the  liody.  snrroimds  the  funmeles,  especially 
ihoHC  situatwl  on  the  face.  This  pustular  rn^^h  in  of  very  graA-y  fiignifi- 
cance,  as  when  it  once  makes  its  uppoamiice  rut'overy  svldoui  if  ev<*r 
t&kes  place  The  muscular  abscesses,  which,  as  already  mention^],  arc 
often  nudtiple  and  symmetrica!  in  the  limbs,  and  which  appear  to  be  the 
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result  of  infarctions,  often  |K»iit  bmieath  biillotie  ptutular  patchM,  or  art 
oovorfMJ  by  intoiisuty  infltLincrl  skiti.       These  intramuscular  abanoMW  art 
oft«ii  ha^marrhagic,  thu  pus  is  <)ir(y  »nil  imli<-»lthv-)<tukiri^,  luul  njituini 
sloughd  and  (l(.^brl&,  bluixl  mid  pus  cvlk  and,  iLi:coi'ding    to   Bt^iKlftU,  a 
considuniblc   quantity  of  frou  oil.     Tbiity  form  rapidly,  tuiuilly  in  llw 
neighboui  hor>it  of  joirjt« ;  th«  titisues  nmund  ihoni  nro  soft,  sodden,  and 
bnXLk  do«7i  retvdily,  no  pyogen&tic  membrane  being  found ;  so  tbut  tbe  put 
oftfln  inHltnites  the  intormu^ulAr  tissiice,  and  sometimes  maliL's  its  vajriHo 
joints.      Win  lA  <Aim\  fuuurl  ujso  in  tbu  internal  organs ;  in  the  kii}M]r, 
betwottn  ihe  stomaeh  and  s|>]eL-n,  in  the  pusterior  lulw  of  tbe  Itrain.  in  ilir 
shafts  of  ihe  hones,  and  separatitig  cartilage  from  hone.      In  ncntf'  caau 
eiuuU  iil»scu6»e^  KimiUr  to  tho«e  in  the  lun^^  are  aliw  fotind  in  the  aluii 
ami   mucous   menihrane.       In   the   human  subject  a  raelaatatic  lobuhir 
pneumiMiio,  almost  identical  with  that  met  vfixh.  in  the  horse,  is  ofl«a 
ob(i(!rvt*d :    it   is,    however,    mora  acutu,   there  is  often    intense  coii^ 
tion  amuiid    the   pneumonic  iirca,  atid   the   centre  of  this  area  undpr 
goes  marked  sitftt^nirig.      In   or  antund  Ibis  [Micumonic  area  the  arteriolw 
Hnd  ui]iillari(is  may  amtuiri  fut  ur  oily  enilHili  (llvndall) ; 'a  conditm 
supiwMpd   to  be  duo  to  the  al>8r»rption   of  fut  from   the    rapidly  dt 
generatiiig    or    fatty    noorutic    tissue    of    the    nudiih's.       As    might  k 
expectod,  extra vumtions  <j(  bh»u<l  fnrni  the  ulfstnivtcd  capillarios  oFko 
take  pUec  int«  tlie  surrounding  tissues.     In  chi-onic  farcy    these  In;; 
ccmplicatiuns  are  cuni]xtru Lively  rare.      In  acutu  glanders  in  man  abecMKi 
in  the  bona  marrow  have  been  ileserilHiil.      Hrcmehitis  is  comjnnititclT 
common  in  acute  eases,  especially  when  the  lung  is  affected :  ther*  ii 
marked  catarrh  of  the  epithelial  colls  eovoring  the  mucous  mcmbnn'. 
whilst  the  epithelial  ei-lls  of  the  nmeiparous  glands  may  disappear  alio 
gcther.     The  pUKtoles  nnd  nodules,  l>oth  in  the  n&sa]  mucous  ro«mhnnc 
and  in  tim  skin,  iippirai-  to  liave  a  Kimiliar  Ktructure  and  oinirsa  to  tluw 
nodule>i  met  ^ii-ith  in  the  intenml  organs;  these  huvo  been  summed  ii]> 
thus  :  {}.)  An  accumulation  of  celU,  which  (ii.)  rapidly  undergo  degenen- 
tive  ehangrn  ;  (iii.)  congcstioti  of  the  surrounding  vcescbi ;  (iv.)  ulcenticn 
of  the  di'goncmted  tisane,  which  is  usually  procedcd  by  (v.)  prolifotmtiDD 
of    the    epithelial    cuvering    of    the    |uipilla;.       The    ulcers,   as    alreailf 
montionei),    nmially    (x-eur    in    groups   and,    gnulnally    coalescing,  fona 
a   sorpiginouH    nlircr    often     of    enoHiderabtc    size       The    cxtravjutatkiM 
of    blood,    HO    frecjuently   met    \vith   in    this  condition,  come    from   the 
distended  vesacla.     Similar   puatulea  and   ulronitinno,  with    cxaetJy  tlw 
same  atnicttire,    have   been   doacribeil   on   the   hard   palyt^   and    in  tbr 
larynx.       I.ympbangitia   when    present    is    ueually   the    result  of  dirarl 
infcetion  throngb  a  wound.      Acute  fan-y  is  an  exceedingly  fatal  diseaac; 
only  some    1  to  }j  per  cent  of  the  patients  recover.     I>ejith  takos  plact 
in  from  one  to  three  weeks.      In  chronic  farcy  the  feitality  is   not    neaHy 
flo  great.     According  to  some  ob-servew  over  60  percent  recover;  this 
disoaso  nmning  its  course  in  about  four  months. 

Babes  (tesenlH?s  a  condition  in  man,  which  corresponds  to  tbe  muktA 
or  latent  ghindcra  iu  the  horse,  in  which  cncapsuled  nodules  «n  Unai, 
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(Mpocijilly  in  iho  lungs ;  such  cams  can  only  he  diagnosed  during  life 
by  the  iu*o  of  iiiallcni.  In  one  caw,  in  a.  gmuiu  who  diwi  from  cliix>mc 
nephrititt,  mxluJeB  wera  found  in  viLrit>UK  jmrtii  uf  tbu  bixly ;  (txiin  thiwn 
noduJee  cultures  of  the  hatillue  malloi  were  obtitino^l.  Another  son'oA 
of  cnscfl  18  mentioEiod,  nMuiltv'  in  coiK-hrtion,  ^ruonu  or  nii<n  whose 
work  ia  umottgst  hm-sos,  in  whom  tie-iuh  wiut  iipjKiieiitly  duo  t«  inters 
current  disc^ises  ;  in  them,  after  dcjttli,  htive  hei'ii  fotnid  nodulM  identical 
with  tliimo  found  in  1iLlr>iit  gUndors  of  the  erjuine  jt|M>cio« :  thcM  cmses  are 
fuppoecd  to  lie  cured  or  in  a  fair  way  to  recover.  Tho  legion  invariably 
connist-^  of  a  nodule  or  mass  of  hjird  sckrotic  tissue  with  ii  culcifietl  ct*ntro  : 
these  nixlulcii  are  found  )<1iid<liHg  thei  lungs,  and  are  ttsimlly  awom- 
p«iied  h\  pluiu-iU  iidliesioua  of  old  stJiiidiiig.  They  uiiiy  idso  be 
found  in  (iio  niedi.-utcinjil  and  hronchitkl  ghtnds,  »nd  in  the  spleen 
and  livfir.  The  lesions  in  one  of  lh<?«e  atses  of  niixnd  glimders 
took  the  form  of  chrouie  ulcenition  of  tho  leg,  which  lintt  heiilod, 
then  broke  out  ngnitt,  and  after  a  time  was  followed  by  high  fever,  local 
^ngrene,  and  lli«  furnifition  of  itii  iibsro^x  in  llie  celluhir  tissues  of  the 
leig.  In  this  casa  the  orgunisms  present  were  found  to  Ik<  i^tji|)hylococcus 
pyogenefl  Riireus  and  tho  bacillus  mallei ;  from  which  KiIjcs  ronctndee 
that  the  atteriuat*^!  ghuidei's  Uicilli  may  give  riw;  to  tba  formation  of 
chronic  nodules,  which  do  not  become  acute  until  certain  pus  organisms 
gnin  access  to  them.  These  mixed  infections,  however,  aro  of  com- 
parntively  rare  occurrence,  and  few  obser^'ers  have  liceti  able  to  corrolmr- 
ate  Cabefr  on  this  pnint. 

Bacteriology.-  If  the  pus  or  bmkcn-dowii  tissue  from  an  actively 
glowing  glii?nifrs  nudu)c  bo  mixed  with  a  little  sterile  sulinu  solution, 
und  a  smaU  |mrtioii  of  this  lni  hIIowM  t«  tinckle  over  tho  cut  surfueo  of 
a  sterile  potato,  and  then  kppt  at  tho  tt;nipentturc  of  the  lx»dy,  bright 
yellow  or  honuy-colourMl  culutiies  eoou  make  their  iipfK-aranco,  aiid  grow  iw 
luxuriantly  timt  in  t^ighl  or  tiin  days  c  hi'  i-»iU>nie«  of  other  orgimismK,  if  any, 
are  overgrown  ;  the  growth  going  on  nmre  mpidly  as  the  colonies  become 
largrjr  ;ind  run  logvtbcr.  In  tlitisu  later  stages  lh<.'  »hintng  or  glistening 
Kirfaco  asanima  a  pwuliar  fuwn-brnwn,  and  ullimately  may  assume 
a  ebocolale  or  eaf^-aii4ait  colour.  The  ImitHus  when  exHmine'l  under  tho 
microscope  in  aliotit  bm  long  att  the  tulierctu  Uu-ilUu).  l>uC  conetdembly 
thicker;  no  spores  arc  formed  in  its  substaneu,  but  »«nuetinies  its  proto- 
pliwm  iit  fntgtnented.  It  ia  snid  t«i  Ik^  non-ni<>Lih> ;  but  iMjmu  olwervcrs 
niainluin  tbut,  uiKlur  <?ortuin  conditions,  Lh(»u  Ixialli  have  the  pcmxT  of 
motion.  It  will  grow  in  or  on  almost  any  of  tha  onliniu-y  cultivation 
modiK.  especially  when  they  are  made  ^tightly  acid  and  uio  l<ept  at  the 
Uimpcnaum  of  the  iHKly.  In  gelatine  it  forms  a  wliiliuh  gi-owth  niudu  up  of 
dlaJns  and  thrcjids  coiled  irrngnlarly  and  penetrating  the  gelatine  in  various 
diroctions.  On  ag;ir-agHr  it  has  a  graWsh-yeltow  tinge.  On  glycerine 
ng7ir-agiir  it  gniwa  luxumntly  (iiviui  at  ihii  ti-niptTature  <if  ihe  r(«im),  as 
a  broad,  wliite,  transparent  line,  which  follows  tho  tnick  of  the  needle. 
On  a  put/e  of  potato,  or  in  potato  gelatine,  it  forms  pn>minvnt  translucent 
plates,  with  a  grayish  periphery  and  a  shining,  fuwn-cuIoureU  central  part. 


It  is  mmt  (Hflirult  to  At.iin  the  nrganiam  iliffnr(!nli:L)l,v  when  ii 
timui^ ;  Bfi,  althou^fh  it  iAkes  the  aiiilinu  dyea  very  greedily,  it  jpvus  Uieu 
up  with  ahtuist  «<|iia]  riNiiliness.  Xoniewit-z's  method  (10)  fur  sUioiHg 
the  Iwcilhia  i^  to  stain  for  two  ti>  tivp  mimiti<H  in  fjoffler's  m<«thylone  Mm 
(TOiiceiitratfld  alcoholic  solution  of  iiu'thylcno  blue  30  c.c. ;  canstic  pntiiA 
O'OI  [Mir  «-iit  eohition  100  c.c-),  U^  yfnah  in  tlistjllnfl  ivatiT,  und  th« 
dftcolorififl  for  from  one  to  five  soconrls,  arcoitling  to  the  thitrkiicfls  of  Uw 
MJCtiun,  in  a  mixture  of  75  part*  of  a  O'o  per  cent  onlntiyn  of  ucetic  »c«d 
AnrI  25  \}arta  nf  0*5  per  tent  watery  Boliiiinii  iif  tnip»^iliii ;  to  vnA 
itgain  in  dUtillt^l  u'lit^r,  aiiri,  after  ttpresriiiig  tho  section  on  a  alidr,  lu 
firy  it  tii-Bt  with  Mottin^  p!t|»i.'r,  ami  then  in  iho  air  or  over  a.  spirit  flame. 
('l[>ai-  liy  ilri)p|»ir)g  \\-\o\  upon  it  (nil  of  clovw,  origaniim,  ami  Hnilinr'  oiU 
must  he  uvoitli'il),  ari(i[  inoiiiit  in  Canada  halwun.  llie  )>a(-illi  an-  st^]«d 
dark  bluo  or  nearly  black,  and  the  ti«*ue  light  hltie. 

As  it  is  wimmimna  oxi-aidingly  dilliciilt  lo  ol.Uiiii  culturus  from  nndalu 
of  glanders  it  h,-is  heeii  found  advi«i)j]e,  for  diugiioetic  ptirpoeea,  to  in 
iK-nlatn  a  glJinf^a-pig  or  a  finld  mouse  M-ith  portions  of  the  Mii?pwt«i 
matt^n'al.  In  a  guinnapig,  nftcr  wilirntam-mis  iiioonlattoii — say  in  ibf 
Ijiwk- — with  the  glanderous  material  from  which  the  diagnosis  is  (o  1* 
maflo,  tumefaction  a[ipcars  at  the  mat  of  inoculaliun,  the  8ki»  uk-entat. 
luid  a  mass  nf  ftott,  almost  ptinilont  material  in  dJAcharged,  a  chronic  ilkcr 
being  left,  with  irn^giilar  indnrnt«il  margins,  from  which  is.'nicfl  a  ten 
piimJont  diflchftrgc.  In  Rome  caaea  this  ulcer  may  hral ;  the  lymphatic gltniW 
ill  ihc'  iitii>tlil«iinliofMl,  however,  l>p>come  enlargeil,  jtnd  may  al."*!!  nlwrntr, 
and  at  the  end  of  four  or  five  weeks  the  animal  becomes  generally  infected. 
]?i  (lie  malt!  the  teatieKw  are  swollen ;  and  later  an  ncnu-  iiiffammatim 
Ciiuses  consirloralilo  enlargement  of  the  joint*.  Field  mice  simiUrir 
inoculated  die  in  three  or  four  days.  Intraperitoneal  injectioa  af 
an  emnlsifiii  of  tlio  »u.spect«d  materia!,  or  of  »  discluLrge  from  an 
ulcerated  mucous  membrane  or  gland,  s«te  up  a  much  earlier  inflani- 
niation  uf  the  te^ticlis :  this  often  cceiirs  as  «krly  as  the  third  or  fourth 
day,  and  in  the  fluid  between  the  two  layen*  of  the  tunica  TJigini*li»  lestit 
glanders  Imcilli  may  be  eaeiLy  demoiutrated,  either  by  microscopii: 
examination  or  hy  the  culture  (est.  Pure  cidtures  of  the  haeilliis  tnallpi 
inject«*d  into  hui-sex,  i'nl)l>it«i,  and  the  animals  already  mentioned,  prijihifv 
Is'pic'il  glandf'rs  of  the  constitutional  type.  Oniinnry  hottsc  mice  an 
more  refractory,  but  they  also  may  be  infect^'d  by  very  vindent  bacilli. 
Lions  and  ti^ei-x  are  mid  to  cf^nLrnct  llio  dise^we.  Vn  theao  experintcjital 
cilices  thoi'c  is  iiiflnmmiiition  of  the  Iji'mphutiea  and  orchitis ;  the  nunl 
mucous  membrane  is  not  afTccted  until  the  lat«r  6tag<^  of  the  diaeue. 
Oue  eaae  nf  direct  infection  in  the  human  subject  was  traced  to  tbe  useol 
an  irapL'rfoctly  Ktcriliscd  hypodermic  syringe  vrilh  which  cultures  of  tlw 
|[tHndcr«  UtcilluH  had  been  injected.  The  specific  bacillus  may  rarely 
be  UHSoc'iated  with  istreptucocci  and  staphylococcus  pyogenes  aureus ;  &nd 
it  is  probably  this  latter  orgnnism  that  gives  rise  to  the  pecnliai' 
phlegmonous  lesions  which  arc  sometimes  inct  with  during  the 
of  un  attack  of  glanders. 
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The  glanders  l»«cilli  if  hcpt  moist  may  n^main  ulive  for  a  month  ;  but 
Hoobttti!  says  Uiat  wiieri  itriMl  thity  ilit*  within  about  ten  days.  In 
&uUed  wat«r  thoy  succumb  in  nbout  five  days.  They  nrn  Icilleri  &t  a 
turo  of  55*  C  Tbey  nmy  remain  alive  n-faeii  grown  un  culture 
fur  aMitt  a  moiilli. 
The  (Useue  is  KprcAd  principally  by  thfl  disfhfirgf.i,  anrl  by  aiich 
ncTPtiiins  or  i'icen'tion»  as  «rin«  anil  milk  ;  thougb  iiis('«Koil  org-inB  and 
lisM  nuiy  alao  senro  as  fuc-i  fitnii  wliicli  thit  dt)M-aKti  miiy  RjnTad. 
Sharringtoo  and  Boiiome  both  tind  that  this  Ijacillus  lan  paan 
ifcmagh  tb«  kidnej's,  evaii  vrhen  thL<re  is  no  liwiou  to  tie  made  uut> 
oUier  with  the  iuJ((hI  eye  or  iindtir  th«  inion>Hii)|Mi,  ItiHirimc  jdxo  mnin- 
ttins  tliat  the  glanders  hacillus  paflftox  fmm  the  parcrit  to  thi*  fu-tiijs,  not 
«Ijr  at  tbove  points  at  which  plac-untiil  h:vinurrh.ige«  occur,  but  in  soiut- 
ntOBirbere  the  stniclui'o  of  tliu  phtcunta  tippciirit  to  be  perfectly  noriniil. 
Vbm  the  bacillus  mttllvi  vt  found  in  th©  circulalitig  bluod  ihc  diflv-iw 
mia  MI  excL>cdingly  t«im]  uuui>>u,  and  the  patient  suueumbii  vviih  most 
leote  symptom  a. 

It  hjw  lioen  foiiml  that  tho  gUndort  luicilliiB  when  ridtiv.-ilFit  lut  a 
Mfffopfayte  loaes  it«  virulonco  wry  rapidly;  and,  under  rtirtain  loiidi- 
tioiM,  it  BO  far  loacs  ita  activity  us  to  set  up  nn  cxi'eodinnly  nuKlitiod 
'urm  uf  the  disease  in  the  hor»e :  for,  although  it  ia  stated  that  an 
UDoecupied  Btalile  has  retnaitiod  infeet«id  for  a  pCT-ioit  of  a  yrar  and  a 
Utmoat  olieorvera  remind  iia  that  if  the  orgiiniBm  exist  outside  the 
tMMM  for  any  such  jwriod  it  1k!couk'b  greatly  ailunualed.  Although 
lliii  ot^aniaiu  grows  best  in  tho  projieneo  of  oxygim,  it  is  aijudite  of 
gniting  anaerobically :  indeed  when  «o  grown  it  apprant  to  have  a 
gro»t«r  porter  of  fonuing  toxins  than  whfn  it  hiia  access  to  a  free 
wipply  of  oxygen.  It  haa  been  stated  that  the  vinm  may  he  at- 
I'titutinl  by  pusHJng  it  through  a  seriea  of  cnta,  under  which  conilitions 
il iiltinmtely  becumcB  loss  \inilciit  for  the  horw- ;  llims  a  horse,  iniHTrdatfil 
witl  riro»  BO  attenuated,  piiases  ihroi];;]!  a  Tno«lifit'il  ntlaek  iif  \\w  •Xxscnso, 
■nd  in  then  pnH>f  against  allackH  nf  more  virulent  culture*  of  the 
WgwiiBiu.     Thij  oh&ervMlion  n-quires  cornilmration. 

k'alleln.— Babes,  Kalning,  and  llellniaiui  prepared  from  thf^  Kaoillua 

I     'Mllei  .1  sutwtaiico  similar  to   that   prepirLii   by   Kueh   fmrn  the   bacillus 

"I'wcula&ia.     An  active  Uixin  fanning  ^'lamlers  bai-illuH  (wliii-li  may  be 

•"taiiiwl  by  smearing  the  pu«  from  a  freshly -opened  Nrcy  lesion  in  a 

•Wrv  uVvr  the  cut  sufTiico  of  a  sterilised   puUto,   the  discj-eto  colonies 

""iig  acloclod  oa  seed  muieiial)  is  cultivated  in   ]H'ploniaed   houilhin  to 

"■ftich  a  small  proportion  of  glyeoriue   has   Ix'eii   added.       The  culture 

'*  itieubated  at  a  tcm|wnituru  of  37 '  ('.  fur  n  ninnth  or  eix  wueka ;  it  is 

"•^n  leateil  in  order  to  see  that  the  grnwlh  is  pure — that  is,  cow-sta  of 

»«e    Itacillus    mallei   only — by    inoculating    i>otatoc» ;    after   thin    testing 

"*    i*  placed  in  the  autoclave  and  heated  to  120"  ('.  for  twrmty  minuten 

■*■     half   nn   hour  on   each  of  three  Rneceasive  days  in   order  that  all 

j^e    bacilli    may  bo  destniyed.     To  prevent  putrefaction,  carlwiic  acid 

"*      the    proportion    of    O'G    per    cent    in    addinl,  after  whicli    the    fluid 
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U  filtered  through  n  porcelain  itltcr  in  order  to  remove  the  bofa  o( 
the  hMiIIi.  This  fluid  conuins  the  active  toxic  miitorial,  aecTCted  Irjr 
the  glanders  bacillus,  in  such  quantities  that  when  injected  in  doaet  of 
I  c.c.  it  ^VP8  risfl  to  a  very  dcliiuta  rouctinn  in  an  avcnif^-ud 
glnndorniil  hrtritc- :  whilst  iti  horsfis  unaff'ected  with  f;landcn  no  reaetiaii 
is  provoked  liy  n  do»e  of  even  6  ex.  Aa  tliore  ib  mme  misconception  u  to 
thi3  nature  of  this  nvictlon,  it  m.tv  lie  stated  gtmemlLy  that  nnlues  tbv  tuai- 
pt^n(Uirr>  riito  two  to  four  degreci,  n,nd  a  swelling,  nf  three  or  four  inf^^H 
in  diameter  and  ona  to  one  and  a  hjilf  inch  in  height,  appear  ^^^ 
continiio  to  inci-easo  for  a  niimlxT  of  honra,  after  the  dixieciilk  or 
eighteenth  hour  the  reaction  i!*  not  charaeteriRtic.  It  ahoiiM  also  he  bonwin 
mind,  as  Xocjird  points  out,  that  this  reaction  can  only  lie  ohtaincd  wben 
the  tempcmt-Tire  is  normai ;  no  that  mallein  ahnnld  never  be  injected  (or 
diagnn«ti(;  pur]Kifles  when  the  tmiipi>ratnre  is  raiai»l. 

Treatment. — Acute  farcy  in  man  in  so  uniformly  fatal  that  treatnait 
is  of  )iltln  avail;  in  chronic  farcy,  howovfr,  from  which  ."iO  to  W 
per  cent  of  the  cases  recover,  numerous  methoiis  of  treatment  have  from 
time  to  tiino  been  adopted :  iodide  of  pobisslum,  aconite,  nienw;^, 
imn,  anicnic,  and  ntrychnine  have  all  bec^n  used  in  turn.  Bcndall  tat- 
ciders  the  best  treatment,  especially  in  the  earlier  otages,  to  be  loal 
di»tniclioti  of  the  primary  sore,  the  application  of  chlurittaUHl  (m*  siraikr 
lotion  to  the  miicouit  memUrnnn  of  the  nooe,  and  tcnicfl.  He  adds,  bow- 
over,  "in  a  futui-u  caso  I  shmiM  open  every  abaceas  as  it  appeAred, ud 
administer  lienzoato  of  noda  at  frequent  intervals."  Bonome  reooauunib 
the  iiie  of  carbolic  acid  in  the  R.iinft  way,  and  there  can  Im  little  doult 
that  BOTno  such  treatment  would  proliably  l)e  ucefid.  Itunome,  alsofoOo*- 
ing  K'dtna,  Iuls  uai'd  mallc^in  in  the  treatment  of  chronic  glanders  in  ma 
He  found  that  injected  in  dosas  of  two  or  three  drops  it  was  followed  hy 
a  rise  of  tempcmtun_s  then  by  sivelling  of  the  nuacorw  mombrajjp  nl  tW 
eyfi.1  and  nosii,  increiwnd  frcfjuency  of  the  pidse,  and  an  increasi?  in  lit 
eecretion  of  the  urine ;  the  respiration  romaintMl  normal.  After  aevml 
injections  the^o  sj'mptom^  became  less  markctl ;  the  local  tedemtfoui 
piinful  awf'.IIing.  at  first  a  marked  fenturo,  soon  di.sappeare«l ;  the  Mnpirft- 
ture  gradually  became  sulmormal,  and  there  was  great  polyuria;  hd^^fl 
albumin  or  sugar  appeared  in  the  nrine.  The  continued  injC'CtMlHH 
(lyth  to  V-t''^  ^•^-  '■^^  m^illein,  at  intervals  of  two  or  three  days,  wjis  foUowl 
in  a  couple  of  months  by  marked  improvement,  less  swelling,  healing  of  ihc 
ulcers,  diminution  in  the  amniint  of  nasal  discharge,  and  general  improve 
ment  of  tho  (Kitient's  condition.  Glandvred  horses  tovit^J  in  the  atw 
way  gradually  lose  the  nasal  discharge,  and  the  swelling  of  the  ^ud* 
diMppears,  and  so  also  tbo  ulcers  of  the  na»d  mucous  membrane.  Prof. 
M'Fadyoan,  who  has  kept  horses  under  observation  over  considenilJi' 
periods,  hns  oI>scrv(^d  that  both  the  local  and  temperature  reactiou 
gmdually  become  less  marked  and  ultinmtely  disappear.  How  far  the* 
amendment-s  are  permanent  still  rcm&iiu  to  bo  seen. 

German  Sriw  Woodhear 
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ANTHRAX 


Synonyms. — Spifnic  fever ;    ff^oui-gcvters'  dit«ase ;   Alaii^uml  pustule: 
jinthraannia  ;  Cltarlim  ;  Mal^e-ruie ;  ilUsi»vnd ;  Myecsis  udestinaiis. 

From  the  ycur  l^i^I  ftll  deaths  from  anthmx  hsve  appeitriKl  in  the 
Ri^ietrar-Geiiemrs  KojiorU  under  the  heading  "Splenic  Fever."  As  the 
itplecti  hn-i  no  8p«cial  ronneition  with  this  disntse  in  man,  and  is  often 
not  jilTvclwJ,  the  term  itppwins  lo  bo  itiapjjrupriutt'. 

Short  Description. — A  specifif,  hijjhly-coniuj'imiB,  uml  infcctioua 
liiaeiuc,  common  to  nian  and  must  vortfltralc  animaU,  due  to  the 
prMViico  uf  thu  liMcillus  iinthntrii;  iti  thv  liKeuvs  of  iX*  hu»t.  At  ihv 
|K)iiita  of  ititn)dueti(]u  it  miiltiplit-s  iu]mi!i,',  unit  \*  conveyed  \ty  the 
circulating  blood  la  all  pari.fi  of  the  body ;  Uy  it«  enormous  itnnihers,  it 
blucks  thu  capillarictf,  causing  iririuiuerHlilu  htviuunhii^L-R  in  thu  oiguiw 
and  tmnrH,  an<l  elfuHiorLH  inUi  the  tuii-ous  cAvities  und  cellular  tissae ;  and 
by  it8  spt-cirtl  toxic  products,  acting  on  the  sympathetic  nerve  centres,  it 
pnxlueus  great  depression  of  uU  vital  functions,  which  often  cikU  in 
death  witliin  a  few  days. 

History. —  AnthniK  htw  been  kii'jwn  frum  early  historic  limes,  Tlie 
descriptions  givi'n  ici  I!il)li(;ul  urid  uneient  elutjuieul  records  of  devuKtatiug 
])Ugue«  among  domestic  aninmU  correapond  very  cloeely  with  those  of 
some  destructive  vpiwKjtics  which  spread  over  tliy  continent  of  Enro|K! 
during  lliu  Middle  Ages,  and  ulso  with  others  of  niure  recent  times, 
which,  ttlihfrtigh  they  did  not  cover  such  exi-cnsive  ureas  of  country, 
destroyed  vast  numlient  of  animaU,  and  are  known  to  have  been  anthrax, 

It  wiis  nut  until  nmr  the  end  of  the  Hixti'cnth  century  that  this 
disetuo  yvn»  suspcctetl  to  Iw:  cnmmiinicaHe  to  man  by  enritagion  from 
animal*.  Tho  seventeenth  .ind  eighteenth  cetitnritM  were  tcnmrkulile 
for  the  widexpit'ud  deviiBlation  eausei!  \>y  it  throughout  ICuiopo ;  nod. 
although  it  u*as  well    known  to  voteriiuiciaus  at  ihut  time,  it  was  nut 
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nntil  townrds  the  close  of  ihe  eighteenth  eentury  that  the  dlMue  bi 
iiiuii,  u'}ii<.'li  tuut  ]ir(;viuii<i]y  Iwlmi  i.'(HisiiJ<*iv<l  us  cui'buncuLir,  was  bmni 
lo  bo  tho  mine  as  ch«rli(>n,  which  was  so  prtrvnhmt  among  nittlp,  anij 
to  be  curumunicaled  Imm  them  lo  man.  In  his  work  tm  AtOhtiu  » 
AttiiMh,  puhlUbed  ill  IT^^O,  Chiiburt  Hi-iMiraltMl  many  scjiljc  iu]t|  pn 
grenoiu  disttiseii  uf  the  akin  from  anthrax,  umicr  vbich  tcnij  ihey  K^l 
pruvioiwly  Ixwri  icicUulotl ;  «nd  ho  subflividcd  the  v-Hiioiu  lorma  of  ibr 
(lixeaiio  iutu  ihu  thieiu  divisiiKis  whieh  havu  been  inttstly  airct'pti^  \ij 
writers  ahnost  to  the  pre*u:-iit  time.  Those  wort :  1.  Ctmrbouutu  Fntr, 
iulenuil  ilnirbuii,  without  uxternii.1  iiiaiufetilaliun&.  2.  UssmUal  CKarini 
with  ])rinvu-y  extoriui]  hwiuiiH — mulipuuitpiititulo.  X  StfmptomatieChariatf} 
internal  ch;irhon  with  accoiidftrj-  exienuil  lesions.'  From  hw  cinio  little 
udvaiicu  wiw  uvulv  in  uur  knowk-dgi:  of  this  disuusu — esvc  tbnt  itH  ma- 
tagiousiioss  in  iinimaU  wiis  proved  exjiorimenully  by  Uarthi-Iemy  in  iPiS 
— uniil  the  cWtitii!  work  hy  Hou-Hinger  appeared  in  IJ*.jO. 

The   iiuportiiiit  diMcovm-y  iff    the  ba.c)llus  anthracls.  which  in 
immedijite  cause  of  the  ditiORse,  was  ma<!e  in   the  same  year  by  TUriTJ 
iind  Diivaiiie  L-unjointly.       They  dcJicnUwl  the»u  "little  filifi^rm  bndin^j 
in   kingth    dutiblo    the   diumutur  of    a    bloixl    corpiisido,    aihI    bftriogj 
no    si)ontnnooua    muvemenla,"'   oa    occurring    in    the    bluod    of    anit 
ttiHt    HaiJ    ditsl   of    itplotiic    fever ;    but    they    failed    lo    reco^liw    tbeirl 
impDrtiince.     In   the    year    IHAS  Pnllender  published  »  ntatement  tint 
hu  li.id  in   18+9  noticed  a  cfiiintleM  number  of  tim;  non-motiiii  fttnugbt 
rods  without  hriiuchex  iti  the  blxHl  of  cnttte  that  hud  died  of  anthnx. 
Hi:    iiuHerted    the    ve^uUible    nuturu  of  ihv^v    budica,   but  pivc    no  ex-  ^ 
pUtiation   rtf  their  origin.     Bi-nuell  in    1857  noticed  sitniliu-  bodie*  iftS 
bltxj'.l  ivhieh  hiwl  bet-ri  t!ik(>n  a  few  liours  Iwfore  death  fj-otn  a  nuiix  sulTer-  " 
ing  (riim  aiitlini\.      With  thiB  blmid  he  inucubitud  hoi-H.'»  atul  shei'p,  adiI 
thus  jirtHhiCfd  in   them   antlimx,  from    which  they  died :    he  did  ml, 
hirwnver,  aKi'iilH;  any  im|K)rtiitieo  to  thet;e  biMlie^  us  a  eauBO  of  nntluu. 
Delafond,  in   1860,  iiotict'd  that  this  orfpmisra,  when  it  developed  i»ia- 
aide  thi.>   Kiiimal   iHMly,  aasuniur]  the   form   uf  lun;;,  umUilating    filuuicnti, 
as  diHtiii^iii«he<I  from  the  short,  stmi^ht  rods  bcl-ii  when  it  ffvw  within 
the  livinf<  hody  ;  he  further  aswertwl  hi*  belief  that  they  originat*d  fpfnii! 
spnreH.      During   the  following    ivw  yuuns    Pfuiteur's   brilliant   resoarcbefj 
into  the  impoplanee  of  the  iiinin-tice  of  inicrotte^  in  fe mien Uit inn,  pntn;- 
fat'tion,  and  \;iriou8  forms  of  tlisease,  ^tiniuUted  i>thent  to  work  in  iIm 
iiam»  direction.      In  18Q!t,  Duvuiiw  {\0)  resumod  tlie  invustigatioiu  whichl 
lie  had  discontinued  thirt(%>n  yoan  before,  r(»pticting  tho  influence  of  thai 
tilanu'iiUms  Imdies  which   he  at  that  lime  had  noticed  in  the  blood  f^'j 
Hnimala   wliicli    had   ilii^d    fmni   splenic    fsver.      Thuee   rcsoarohes   wemj 

'  Ftyniptnmiilii-  clmrbon,  nfrnjiloniatic  mnthniX.  hW):  qu>rtpr,  riuicli brand,  in  ■  iliflirmit 
dinuK,  wiiiiHi  nUnckit  only  a  hw  njiedva  uf  niiiiiiitli,  ntiil  ii  tivi  FomniuulrabU  lo  muikiiid. 
PrimAry  Internal  iuitliTii.x  ilou  not  five  rlM  to  extenutl  iMloaa.  liVliilu  ibU  artkle  m  jmimiig 
tliraush  \hv  ptvaa  I  liuve  ul!<i  ilelvtMi  Ujd  ■]rnnn]mit)"SiberiiUi  pp*\  :  iti  [iii1».  iMoJuim  4lt- 
MM  ;  In  Afrii'A,  linrMi  ulrbnnui,"  wliirli  iail^nito  IoukI  dmiii-h  umtclimni  imlii'-ata  oUki 
(tlMMM  cltxvl.v  nlli«ii|  to  xiiliriix.  Tlic  luwilliiK  iii  "horun  ■k-knoM,"  for  cxmBigile,  m  wi«  i 
uid  to  be  ahuner  lluo  Ihe  U.  nnlbnctn,  itlthougb  tt  liu  llku  iiquare  uc  ranuve  encU, 


faniixl  on  (or  many  ywiiHj  till  in  l^";i  Iw  nA.'^oi'tetl  posilivejy  that  these 
iTwia,  whi(^h  hr  cnllefi  itttfUruHc  du  eJmr/ion,  vrere  the  esisontial  cause  of  this 
raaHgnatit  disiKise  ;  thnt  they  were  c-Qnsta.nt  in  the  bluod  of  imicials  tbat 
(liuil  Imm  juithmx,  and  that  such  IiKjihI  when  titli'ivtl  and  iiHxrulatc^l  in 
umnuiU  hiul  no  cHcrt^  This  was  rontimiRd  by  Korh  (35),  who  in  lf476 
workixl  Liiit  the  Iift;-hi»tory  of  this  IiiK'illu«.  By  <ievel<jj;ing  the  mcthcd 
itf  ciiltiviilinii  (in  Kctlid  ni<;i]iii  tiuti^ithi  the  )i<ii]y,  hn  suiTt'iiiiotl  in  ru)tivat- 
ing  the  h;wiHi,  and  in  pmvinj;;  thfi  fonnatidn  of  spores  ;  he  aim  tU-mon- 
iftrateti  that  liotilU  might  \)v  iJewlinH?)!  frum  spore*.  Finally,  fi-uni  the 
orguiiiiiin  thus  cultivated,  ho  pnMlucuit  \hv  dim:aso  by  iitocuUtiun  in 
fttiinmla.  Thoaft  r«siilt«  wcni  aftcnvords  cortSrnicd  hy  Piist^'ur,  who,  in 
1877,  ilvmunstnit«d  lieyotid  all  <l»nbt  that  ihvsv  suwU  rod-]iko  iMKiies, 
finil  I'eccmlud  hy  Ituynr  an<t  Davjunii  in  18r»0,  wwru  lh«  soh;  aitiKC  til  this 
diftcoac.  S|ji'ciu.l  inu-roat  U  iitiaohod  to  this  Imcillua,  as  it  was  the  first 
disoovorvd  uf  all  tho  micro-organisms  which  h;ivo  pi-uvt-d  to  bo  the 
iinmodiai^  cutieu  of  Jnfi^L-tinus  diiioutiv  in  man  and  nniniaU.  It  \a  thu  largest, 
the  heat  laiowii,  and  has  hoen  the  most  studied  of  nJI  the  pathogenetic 
hact-eria  ;  it  w-uulU  be  no  great  exaggeratiun  to  say  tlial  the  Htiuly  of 
anthrax  has  l»L'en  tho  grrmndwork  iif  much  of  our  roconl  bacieriulogieol 
knowledge. 

1.  CltissijUaiivn. — The  vogetahle  imture  of  tliew  rods  wm  j-ecognised 
liy  Pollcnder,  Udvaine,  luid  Bmiiell.  By  Cohn,  1S53,  they  wore  wm 
aidered  to  he  related  to  the  lower  alga',  Xacgeli,  iS'il,  grouped  them 
with  th«  nchizomycetvs — tiwion  fungi.  Cohu's  classification  of  liactetia, 
aceimling  to  their  mor^ihiilDi^jnil  and  hiological  chjiract^ire,  has  been 
generally  aecopted  as  a  pnivi^i.jiiHl  arrangement.  Aa  recently  miNditicd 
tho  divi»iijtts  arc : — First,  routui  ur  ovuid  colls — microcucfi.  St.'cwiKi,  elon- 
gated, nxi-aluiped,  ur  thiiaifl-like  cells — baeilli.  Thini,  curved  mmIs  or 
filaments  — rtpirilU,  Flugge  includes  all  biict^ria  in  two  dii-udons; 
namely,  colk  sphoriod  ur  uvoiil,  and  culU  cyliiiiLiieiil. 

2.  J'fiysieal  Vhamckn.^ An  ^uen  unBUiincd  in  the  hlimd  of  animalu 
shortly  after  death  Iiy  anthrax,  the  baeilli  arc  pellucid,  itjiiml,  olnngatfid, 
rod-like  cells,  b  Ui  20  mm.  in  leugth.  but  conununly  about  tho  Iviigth  of  tho 
diameter  of  H  IiUmkI  ciirpiweh',  iind  fmni  I'i'*  t4i  15  mm.  in  bnvnith. 
They  ciintHin  a  Inimogenenus  protri|k|ji»inif  material,  enclosed  in  a.  line 
ua|)f9ulu  of  deuHcr  and  more  highly  rt'fiiie.tivti  uubxtAnee.  Tin-  ouiIh  of  thn 
iuist.Hiiied  baeillns  are  -straight  and  at  right  anglcn  with  the  longitudinal 
axis  ;  lnit  as  soeti  witii  high  magnifying  powers,  and  moi-e  distinctly  with 
some  Staines  they  are  slightly  coneavo.  This  is  a  v<?ry  iinpiirlaiit  fctilurB, 
and  is  said  to  be  clmmeteristio  ni  the  anthrax  lijiciUiw.  The  hiwiUi  vary 
somewhat  in  length  and  bre.idth  in  diflerent  species  of  animals,  at  differ- 
ent periods  of  their  gruvrth.  aeeonling  to  the  m'jdinm  in  which  they  are 
grown  and  the  metht>cl  of  their  preparation  for  cxnminatiotL 

3.  Urmetk  i\wi  lireflopmfiU. — The  normal  gnnvth  aiwi  <ieveIopment  of 
cclU,  08  of  every  livirig  thing,  defwud  u[H>n  many  suri'imniling  condiuono, 
of  which  tenipcrature,  air  am!  nonriahment  are  the  most  impnrtint.  If 
the   riecei^^ry   coiKlitions  for  growth  of   these   liacilii   bo   not  favouralilo  ; 


if  certain  factors  bo  (<ither  in  excess  or  defect,  or  otbvre  dvletenoa  be 

their  notiritiKmiMLt  f>c  |iix-«(tiit,  tlify  \um  l-e»i|><imri)y,  uiitl  in  Knot  am 
pomi-'ini'iitly,  thnir  pruver  «'f  ptxj«iii<:ing  spures ;  they  may  aUo  dcralop 
iiivdutiott    (urrnM,    Hp}M!nrin^   an   tiinipy,    iri-ctgulnr    liotlii-a   which,  iftfli 
prisstiig  oiR'c  through  the  inoiisn  or  oth^r  suscoptihlc  uitinuJ,  n'pun  thdr 
norni^d  fomi.      The  rotU  miii  ttlHmi^nts  iimitir  all  cundilioiiit  ar«  d«taiii 
of  aptintanQmia  nHiliuti.    Thuy  cannot  grnn*  at  a  t4-ni]>er»tnru  Iwtuv  16*  C. 
{60'-   F.)  nr  jilmvo  iH"  C  (113'  F.) ;  but  they  multiply  mnst  n4ndly 
Wtwcun  30"  am!  10"  C.  (86'  to  104"  F.)  iii  ii  itwutrul  or  elightly  alloliw 
iiKuliuni.      MiHHLura  and  Kuiuiltlu  nonritthnicnL  art^  aliiu  nuivjunry  for  ihcir 
grim-th  ;  I.ut  HA  wj'o.nh  foixl  tlm-y  aro  thty  least  cxacLinjj;  af  putho|;«iietir 
orgHJiisms,  for  they  art'  al>Ie  to  obtain  a  sutKcicnt  supply  fn^m  almoM 
any    sourco.       The  orj^inisnia  aro    aonihic ;    ihry    cannot    live    viLhoui 
oxygen.     In  the  living  hndy  they  arc  panuilic,  and  can  alMtroct  fram 
the  bluud  BuUiciL-tit  oxyjiMi  to  maintain  their  pn>]mgutiuii  hy  ctongatioD  it 
hoth  ends  and  transvorsii  fission,  bnt  not  tM  <>nal)Ii?  thcni  to  (trow  into  Iflo^ 
(ilatnentt  or  form  siKinw.     In  the  dead  hody  llicy  gtrw  to  »  ^VAt  lengtli 
williouL  shinviiig  Vmiis  nf  tninsvMi-ae  scgnicnUition,  nnrl  with    the  fiwiiu- 
licin  of  a  f<iw  spriny!  only.      Outside  the  "body,  when  they  can  obtain  » 
free   supply  of  eixygen,    ihey   |ia«s   thtuugh  their   complete   cycle  of  hft 
and    fiinn    sponis ;    tlint!    itidiuiting    thi^ir    sapriiphyLic    origin.      In  a 
HuiCabte   nutrionl  nii'dlnin,  nt  a   temperature  of  ahotit   37*0.  (98' F.l, 
they    increjLse    in    lengtti,    the    contents    become    slighUy    ap»<iue  sod 
graniiliir,  and  at  re^^ilar  inUTvala  eli^ht  swi^llin^  of  ihe  rods  an'  notimd;  J 
at  thesi-  ixtinid  the  pmtophism  ap[Mmi"fi  ti>  cnllcct,  becomes  more  Mnic-  ■ 
tile,  and  pre^ients  a  wvll  definctl  outline  which  is  it«  capsule;    the  red 
hMtvfcrtt  thcM\  liurtiiM,  which  am  now  atightky  ovate,  )>righl  and  hij^ly 
rofractih',  lucomcH  aintractod  and  soiwinittw*,  tho  Kpoien  arc  sot  free, 
the  nul  p^tikIk-h.     Tluwn  apurtiK  einn^it'O  at  (»eh  end,  anil  in  two 
grow  into  Uacilli  which  pass  throngh  similar  procesaea  of  developmenll 
anr)  (iccay.     The  bwilli  are  tt'tider  org.iMisms  which  •iii' integrate  it  • 
tflinptsnituvB    of    GOT.    (llfl'  K.)       In    uiiopiined     putrefying    cai'M»_ 
ihcy  degenerate  and  die  in  about  a  veacV  ;  in  the  earth  tliey  retain  theiffl 
form,  but  generally  lose  their  vinilencv  in  six  n!<)nth5.     The  sporos,  bow^ 
cvpr,  arc  very  lt>n;uri(.ua  of  Hfo ;  in  a  dri<.vt  stiite  they  will   retain  thdr 
vitality  for  many  yars,  i-erjuiririg  almost  burninfi  he«t,  boiling  walcir,  sIMM 
Hiider  prossuTO  at  1 10  '  C.  (2.10'  F.),  or  stnmg  antiseptics  to  destroy  tbni. 

4.  t'uUmilion. — Wh(«i  iiiltivalcil  on  the  surface  of  a  .-solid  mcrliiUD — for 
example,  agar-agar  nr  gelatine— with  free  accnH»  of  air,  they  j^row  into 
long  (hreaiU  consisting  of  short  segmenta  slightly  uttachetl,  eeparated  by 
tran»vorso  lineti  and  Hometiinea  containing  s^kuvh.  Theiie  threads  hecnn^ 
long  and  undulating,  and  in  twenty  four  to  fortyHUgbt  hours  accmvoluied 
tangled  mnss  of  gri^wth  is  devrltipnl. 

'ITie  mode  of  growth  in  nutrient  gelatine  (5  to  8  per  cent)  hj  needle- 
»cal>  is  very  characteiistic.  In  the  track  of  the  needle,  after  n  few  dayN 
lino,  dolicatfl  white  rays  grow  outwanls  and  pi^nelrato  the  gelatino 
laterally,  looking  like  thistle-dovrn  ;  while  lirpicfaction  of    the  gelatinttj 
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place  sluvly  from  ttio  siit-faco.     Tbe  gelatine  liquefies  as  il  grayish, 
(■(Mqao  fluitl  n^iiig  on  liit;  Burfoeo  of  tbfl  lowor  Hlitl  wiEtcl  [wirt  of  the 
nc.      Aftt-r  U*n  clay*  the  whole  of  it  wiJl  ho  liijuoftcd,  ftnd  tbo  baciHi 
tu  the  bolLotu  uf  Lhc  tuhu  lut  Ji  whitiiili,  thitrctiliMit  deposit. 

Vt.  vitUntuiliou. — AU  living  liuin;^  nuiy  lis  consiclrrahly  iinKh'Red  in 
V  »tnK"tiire,  mowmcril'*  ftmi  pi^'purliea  I'y  such  fxtenuil  ugcttcic's  as 
gravitation,  tvmpemture,  or  f<KMi.  By  Aitificiiil  ctiltun;  new 
r»  can  \>r  acriuirctl,  whieh  mny  ho  pormAiiont.  The  hiuilhvt 
•Bf&ntru  lunK-r  ccrluin  Cf>n<Utians  Uttivs  lu  vifuletici;  nitlmut  iiiKlcr^ning 
MBf  aorphoUigictti  cfaungo,  uik)  In  thii^  form,  wlim  itiociiliiti'd^  mny  confer 
■wmnity  OR  ntaooptiblA  AnimitU  without  apiuiivutly  prnducing  uther 
•fiect«.  Tbo  vjmlt'iico  of  thcw  hacilli  m;iy  Ik*  diiiiini»ihvil  i»r  entirely 
ranovcfl  liy  altemtion  uf  luiy  uf  the  viirioux  comlitiona  iinilor  which  they 
pMch  their  ntMt  virulent  sUl*.  I>ifftfrent  dcjjrcos  of  attciiuntion  o( 
■rinis  may  thtu  Iw  ubOiintxI,  enme  of  whieh  will  net  BJifi^htly  iuid  othent 
Euperceptilily  when  inoculated  on  siisn-ptihln  animals,  Init  arc  capalile, 
nrvrrthflfiMs  of  wtnfi.Tri rij;  jmtiuifiity  ii^ainst  the  diseiise.  Ciillivatioii  iii 
artiKfiul  imtrii'iit  nu-diji  at  a  teniiwrutiiru  uf  M~  to  40'('.  (10.S'  to  120^ 
v.),  or  at  a  tcmporaturc  of  19'  to  24"  (".  (lUl'  to  7r)"F.)  for  definite 
pcritKls  of  time,  acconling  t<>  the  degree  uf  heat,  will  greatly  dimimsh 
Ifaeir  virulence.  Pastuur'ii  [)riiti»!ti%'ti  ^lu^cineH  lire  prepared  in  this  WAy. 
Prawrum  e<|Usl  to  three  or  four  almoBpheres  will  lessen  their  power,  arid 
BX  to  eight  atmoepherca  will  rendL-r  them  inert.  Kxposure  to  snnlighl, 
in  prtrjMirtion  lu  \Va  lirillianey  and  dimitidii.  will  firM  rlimini.sh  anil  then 
doatrr»y  thi-jr  nrulence  ;  wimixtun;  with  niiuiy  liiiuU  of  luwteria  and  .mti- 
•cptics  produces  similar  ellect«.  The  modilied  or^niiiniB  thus  procluecd 
an?  not  |iuttu>;;enelie,  hut  eonfiT  immunity  iin  HiiHcrptihle  atiinmli  for  nine 
In  iw*'lvc  months;  morphologically,  they  arc  indistinguishalik-  from  the 
■OBt  aetive  anil  virulent  forniH  of  the  orKitniRiu.  and  they  will  generally 
ngain  their  vindenro  when  favonraMe  rondition-i  aro  restored,  although 
'ihe  degree  of  vindeneo  varies  in  different  species  of  aninials. 

6.  ^«iwiny.— The  mcllKMJ  of  (>mm.  with  methylene  hliie  and  eoBinc 
■5  a  eifiitnut  stain,  is  perhaps  the  l)cat.     The  protoplasmic  contents  of 

mII  readil}'  take  up  the  colour,  and  if  overstainijig  be  avoided  Lhe 

Ua  ami  uporiw  may  ho  diHtinelly  Been.      \\'hi'n  flrie<l  they  may  he 

■MintMl  in  Canada  balsam,  and  \riJl  retain  their  colour  for  years.     [See 
Li.  pp.  i)06-517.] 


ANTHRA-V   is    ANtMAI-S 

ithnix  ta  the  most  widely  spread  anrl  the  most  destmetivB  of  all 

potts  diseasee  which  affoct  uiuiii;d&.     It  is  found  in  iA\  countnes, 

it  is  much  more  prcvalcMit  and  permanent  in  some  than  others,  and 
some  diatricU  of  these  countrif-t  ntiirv  than  in  others.  It.  is  very 
r^revalent  in  part«  of  France,  Genuiiny.  ItaU',  Turkey,  Persia,  ludi;*. 
'.  Jiorth  and  South  Africa,  and  South  America :  and  is  least  prevalent — 
^although  never  absent — in  Aaitralia,  North  America,  and  the  British 
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Isle*.  During  opidomics  it  mny  tti'  fatul  tn  fnim  50  lo  70  pnr  rmlnf 
the  caul<\  hofsea  or  sh(;ep  o(  a  district,  iind  Mimotimca  also  it  farriwoll* 
lar;^  niLmbur  nf  the  pupulatioti.  All  dosses  nf  vurtitbnitc  iiiiiinak  ucs* 
coptiblo  to  Qtithmx.  The  bcrbimrftiis  mamnmls,  Buch  a«  caulu,  borm 
CHmels,  alpacas,  sheep,  ^ata  and  rodenU,  readily  catch  th«  iotut- 
Hrtmo  of  iheisu  (as  calllc)  itrc  vury  siucoptibU'  to  intc^tinij  infi-ctJoa. 
and  loM  an  to  sniMmtntiPrius  inoculation;  others  (as  ^iint^-ptf:i  tnd 
white  mice)  are  rarely  ttifectwd  through  thtj  alimrntnry  csoaI,  hm 
very  rciiilily  iiy  os]M>riniunta]  iiioeuklimi.  Soitui  bruvilii  nf  uninuls  i» 
Algerian  shi^cp)  art-  but  tittio  suscirptibh^,  ntiil  do  nul  uko  the  diuuc 
Hpuutattcuualy.  Thu  umiuvu>ruu8  mammals — such  as  pigti.  du^^s,  nta  utl 
rata — are  leas  mia('c])libtu.  Tim  camivonms  ran  only  Ikj  infivlwl  nnil'r 
favouraMu  ciri'immtancM  as  regards  age,  alimonlatimi,  and  thr;  vnnilrnCT 
or  iianntily  of  the  inuti^-niil  inociiiutud.  Hirds,  rvptitus  ami  Bslin  xn 
rt'hiiivcly  inimuim;  but  if  tht;  hi^h  ti'mpiTuLiiru  of  binU  be  diniiiiHbtiL 
imd  the  low  U.'tn[H}mtiiro  i>f  replilii;  antl  fishus  raised  by  ortiBcial  motbodt. 
thpy  can  lin  iiifiTlfil  likn  other  iLniniala. 

Anthrax  onliiiarily  attacks  aninmbi  by  way  of  tho  intcslinni;  ibt 
food  lnjing  irift'clt"(l  by  foreijjii  fiwhii-r,  litt«*r  and  miinnre* ;  or  by  niitrnil 
from  diiti-astnl  aiiiiiKilri  expofii^d  to  air  in  [nuiturcs  ami  watirr.  TV 
pnlnionan-  form  in  thicm  is  uc(|iiin'd  only  by  rxpcrimcntJil  inhulatic'ii  'i 
vtruloEit  Hpuri'».  .SulK;utan«ou&  iuix'ulation  of  anthrax  vinu  prwlvc" 
locally  a  j^-.iatinmu  BU'clling  of  thi^  i^oUiitar  tissue,  hut  never  anything 
likf  the  maligimiit  piwtuk  of  raatikind. 

Tlic  discasL'  doi^e  not  spread  by  contact  or  association  ;  it  cnn  only  I* 
ar()iiircd    tinder    ordinary    i'ircii]iisUin<T.i    by    thn    tntnidiu*tiim    ol  ibt 
infecting;  oti^musmii  into  the  cin-ulutinj;  blood,  cithi-r  throuj;h  an  ifciv 
»iufi   or   dcfi'et   uf   the   luiicoiiB   niembnue,   or    by    the   5|>oivs   oth(.T*iie'| 
finding  thf^ir  way  through  the  epithelium  nf  thn  alimcittJirTi*  cAnal,  anl 
no-causing  a  g«nenil  infection.      Although  "splenic  apoplexy"  has  hcrti 
Itnown   in   thin  mmitiT   fnmi  a  rcmoti;  iH^n^HJ  as  the  i-atise  c>f  a  bfg* 
mortality   among  cattle,    it  15  only   sincr   the  ywir    IWo9    that    il  lia» 
))een  recognisuHl  as  nnthrix.     Sincf  I8SC  th(>  diacase  ban  l>ecn  itKlin!«J 
in  the  liwt  of  maliidira  which  come  umb-r  the  pnivisioita  of   the  tVw-' 
tagimie  Di!»i>as4i3  (Animals)  Acts.     Thrse  arc  a<hiiintstor«l  by  the  EWnl 
of  Agriculturp,  which  prohibits  the  importiition   of  live    anioiab  (n«i 
infoctod  fijrcign  miintrirss.     During  thii  years  ]J*87-9iJ  then*  were  in  (Jroit 
Hrit/iin    I'iW  fivjsh  oulbroaka  aiid'6"2.i:;  animals  altackwl  (exclusiv*  (i 
461  doer  in  IfJ^S^.     The  number  of  uutbruaks  in  1595  was  434. 
fjf  iininiiiU  altiu'ki'd  0.14.      It  is  [icrha^is  too  mueh  Ni  h[>]K-  that  ve  sliill 
soon  be  abli;  to  know  as  much  about  outbrtaks  of  this  disease  wbm  i 
nfTiicta  tho  human  species  as  we  do  of  such  attacks  when  they  occur 
among  domestic  animids. 

Knowing  OS  we  do  that  most  of  the  deaths  from  this  disease  in 
in  this  country  are  caused  by  infuclivc  wools,  hairs  ami  bides  impoi 
from  abrrjad,   tho  question  arises  whether  our  cattle,  sheep  and 
animals  are  not  also  often  infected  bv  virus  derived  from  these  fonfiif 
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Thit  map  (fnn  th«  AioKuaL  RnoH  ot  tk«  ViUrinarii  DeaatrntHt  of  UU  Board  ^Af/juOtrntM  A*  7mr  OM) 
IllnitntM  tbe  iDcldance  of  oatbnklu  of  uitlmx  In  tha  coudUm  of  Gnat  BritidB.  Ito  dMrflMlM 
of  CUM  variM  ooDiidenblr  In  dlffwent  rean.    In  18M  the  total  numtm-  was  lU  aiiliHl  Mi  !■  1W> 

In  all  7Mn,  howevw,  then  la  a  ereatOT  proportionate  number  of  casea  In  thOM  I 

wDol^  hain,  bldca,  and  otber  anuial  prodocta  an  manolkcturad  Into  goodi,  or  i ' 


oiKUiriiiliv  Wools  an'l  luira,  nsccl  for  nuiritifActuring  p<irpos««,  trs 
import'wi  lArgt'lj",  ntwi  are  nol  ilii«inff«-tt>rl  Iml  mert'ly  ivusbi-J  ;  the  VBt«r 
k  (liwhan^utl  into  atrmnis  or  scwere.  luid  llie  nolul  n-fiisp  from  U«» 
wntfliitig  !*  utili>«.Hl  .-(A  miiimrc.  )L  than  ivmli\y  hnpiK'HH  thiit  our 
•luiuettir  aiiininls  iiiv  |H>U{iriei)  ^y  vinis  of  foiri^ii  origin.  NoUiblH  mit- 
bmal»  which  Havo  octiinvfl  it)  tho  m'tghltoiirhoucl  of  Bnulfun)  hnvo  hoen 
tmccd  to  cilia  Boiirce ;  iin<l  thiu  wo  iimy  nhto  nccouiit  for  thu  «xc«wiro 
Binnbcr  of  casca  of  luillinix  whioh  are  ru[H>rlc-U  fmiii  tho  W'timx.  Kiditi;; 
M  coospftrod  with  the  Eiuit  an'l  North  RitJitig^  of  Yorkshire.  Ami  from 
Leiccstcr&liira  aixl  N'Tihaniptonsbire  tw  C'»nijMri.-<i  wilh  tlii'  siirnjiuifliiig 
rmiritiiw.  Tho  Hfwni|)anyii*g  niiip  shows  that  lh«  oiithpt-aks  of  anthmx 
*re  mnst  fmiiicnt  in  thoM  counties  of  Great  JtritAin  where  dry  foreign 
wools,  hairs,  bi*lc«  and  skins  an^  maitufactiiml  itito  ]^jt>il». 

Tho  (!ov('rann'iiU  of  Kumpff.  and  of  runny  othi-r  countries,  ouforcu 
iiMvwurcs  f>  contiol  th«  sptvud  of  thi«  diseiwe.  The  mo^l  important  of 
tbt^»u  an* ;- — ^l,  Thii  pmliiltiliim  iif  tho  riiovi'nieiiiol  ariinialb  frum  pn-iuisi^is 
on  which  anthmx  haa  hrokon  out.  2.  The  cleansing  ttrid  disinfoflion  of 
Ihc  infected  premifteB,  3.  Thi»  imriitl  rif  all  oimuivs — iinoitL-ncil — and 
rrvrythirig  fmm  them,  dc^op  in  tho  gnniiid,  and  covered  with  (|nickliino. 

/(iini««i/y  depi-iKlii  Upon  crrtjiin  unkiu-wn  tpiiilitios  of  the  blood  or  of 
tnattfriaU  in  the  Mood  which,  wh«?n  thu  *  inix  h;w  lieoti  intruducd  int'j 
thv  Uttly,  havi>  thr  cfTfct  of  limiting  thi' gr-rm-th  of  thi!  luu-illi  al>imt  the 
point  of  iiKcuUtiiiii ;  hi*rij  th«y  Ixi'otho  Kurrouiidod  hy  kiicocyte*,  and, 
by  a  dcfonsive  procou  of  phago.-yUwi«,  nru  previ-nU-d  from  gaining 
arecA3  Co  the  grncnnl  circulation  un<i  uru  di-»troytd.  Of  tho  rvtutivu 
Batumi  immunity  <if  cerUiin  kind^  of  animals  I  have  already  spoken. 
•SiuceptiltKt  animals  however,  may  )>u  rendered  temporarily  iinmunt; 
hy  in>H.-nLitiiin  with  vinis  which  hna  Imtii  iittenuut^Ml  liy  heat,  light, 
chemicnb.  the  admixture  of  rither  Iwcleria,  or,  wtmwtimes,  hy  (lUKKing 
it  through  an  luiimid  of  a  diffi'rcnt  sjwincA  Hucppo  and  WimkI  founti 
a  ftpect(«  of  earth -Iiftcillua,  in  it-s  morphnjogieal  dovL-Iopmint  and  growth 
uu  nutrient  media  almost  identical  with  the  anthmx  Iwcilliw,  which,  whou 
inociilatetl  into  su.'ici'ptilile  nninials,  wjw  perfectly  hamdi*iis,  and  rcrnEi'nrd 
.  thtm  ininmno  against  anthmx.  Woolilridgc,  hy  ciiUivnting  the  anthrax 
'' 'bacillus  in  an  alkaline  solution  of  a  prnti-itl  liixly  fillired  fnjm  glimdo  of 
healths  animalii,  ol>tuine<l  a  Ihiid  fn>e  fn>iii  <irganirini)H,  ii  itniall  {|tittntity  of 
which  whuu  injected  iril<i  llu*  riiWtit  r<-ii<li'ri'd  it  ininnine  t*>  thn  action  of 
rirulcnt  anthrax  material.  It  tuH  Ifffcn  dcmoiiJ^lntti'l  hy  llankin  and 
Sidney  Martin  that  an  alkaloid  and  alhmii(isr,«i  can  he  n.-jHimtcd  from  arti- 
ficial colturvs  ami  from  the  Mixxl  and  tissue:*  iif  anini:d^  M'hich  have  (Hed 
from  anthrax ;  and  that  these,  when  frivrn  to  Hii^cptihln  nninialit  in  adtiquate 
but  not  fatal  do«c*,  will  produce  inimunity.     [Seo  vol.  i.  pp.  55ti-5T9.] 

Anthiux  in  Man 

Tliig  disouo  is  so  readily  transmitted  from  the  domoitia  inuiials  to 
the  human,  spoelu  that  it  mut>t  have  afTlictoil  mankind  froB  (ho  Mllieit 
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timos.  It  was  known  M  Arabian,  Eg^-ptian,  Greek  and  ItAnwn  tiMdHsl 
writ«r*t  Monte  of  whom  describe  the  \iiriww  Htugcn  of  the  uxtental  fucn 
nf  the  Hiiion^o  \rilh  grefit  ncctimcy.  They  all  roeommcDdcd  that  it  diMild 
bo  rliwtroypd  by  tlic  actii.il  cautery. 

Foiirnit-r  (Dijon)  wai^  tho  first  who  in  17G9  i-ocogm£L'<]  tluit  antlins 
— maligniiiit  piistulo — ww  not  infroquttiitly  transmiti**)  to  nmii  by  the 
handling  of  hnin*  itnd  wooli*.  MunltiU  in  177G  recordinl  ximihir  tMt%. 
Chiibcrt  in  ITtJU  first  dciicnbtid  other  fonnit  of  thi>  discau*^  iomo  with  and 
iithcra  without  extcmni  ninTtifcstaUons.  Idiyer  in  18.1.'S  pubiishfvl  thr(« 
outc>8  of  nialigriaut  [)U«tuk\  on«  of  which  u.ts  in  a  pt'ixjn  who  ww 
atUickod  after  cleaning  Russian  horsehair  which  for  nuuiy  y^^iint  had 
sen-wl  as  stuffing  for  nn  caay -chair  Trouiiscau  in  1847  rolatod  Ottw 
occurring  among  wnrkors  of  luniK'-hMir  iiiifxtrled  from  Huvnos  Ayna. 
Thfl  duoaac  became  gencrully  known  and  undeivtiMMl  by  itmlical  men 
and  veterinarians  in  those  countries  where  it  was  nlim-s  very  prevalent;  ■ 
but  it  dui^M  not  iipiv--ur  to  have  been  Unown  as  milhrax  in  Kngliiiid  U'fore  I 
thn  publication  of  Dr.  Rnrltl'i^  nccnrate  and  comjilete  do^eriptiun  of  it  in 
18G3.  CasfM,  ])n>bnlily  of  anlbnix,  wliicb  oecunx-d  befi^ro  thi«  tim* 
(»a  those  pulilisbod  by  Lawivnce  in  IS47,  by  LiidJow  iti  t>*.'j2,  and  hjr 
Ijaycock  in  IS*)"),  were  put  down  to  uu-bunctdnr  or  funuiculoid  diseascL 
Buch  casr^  Iwing  niie,  their  correct  natiiro  was  overlooked,  imd  ereo 
nwnntly  they  havt*  ofl4'n  been  unrecognised  a«  anthrax. 

The  tlilforent  kinds  of  iinthrtuc  may  be  elossifiod,  Recording  to  ihe  part 
thruu;^h  wbicb  (he  vinw  gains  accow  to  tho  blood,  into — (L)  Cutaneous; 
(ii.)   Intestinal;  iirid  (iii.)  Pulmonary. 

].  CltTAVKOUS  ANTHRAX — MiififfHiint  Pmtulf  or  Vtiid^. — The  word 
pu'ftulu  is  now  ru'suiclwd  to  those  eb-vuti<in«  o(  the  lissura  whit-h  contain 
pua.  Tho  worda  "Malignant  >*ii8liOo  "  in  this  connection  are  tlterrbinr 
inapjiropriule  ami  niijilwuling.  The  diwM«L>  i«  often  not  malignant,  and 
iw  |nifituhi  tkcivLT  contaiiis  ])ii».  Anthrax — ^a  burning  coal — ia  tho  t«nn 
uanallv  applied  to  thi^  form  of  disejise  in  Kngliind  and  Clcrmany.  The 
gqnenil  intoxication  ix  known  as  Anthnicn-uiia.  In  France  the  term 
<!harhon  (coal)  is  a|)|ilic<l  to  the  local  skin  alTection.  ami  Fiuvro  Vhax- 
bonnfmae  to  the  general  di.seaso.  Anthrax  in  Franco  haa  the  same  mean- 
ing as  carbuncle  in  England. 

Etiology. — The  immediate  eauai!  of  this  form  of  anthrax  is  thfl 
intrn<  I  Illation  of  the  hihiflim  crriihmnt  or  it«  sporeit  into  the  living  t)»-ani 
and  into  the  blixxl  current  ihruugli  a  defect  of  the  epidenuis.  This 
may  be  an  abr.i»ion,  ficmtch.  cut>  prick,  bite  or  uting.  It  occurs— 1.  In 
ibrtsp  who  comi^  into  eontjict  with  living  animals  suffering  from  anthrax, 
an  linn-iTs,  slicphciilK,  farmer*,  faniera  and  vetcriiuiry  eurgeons.  2.  Ia 
those  who  touch  the  ciircaacs^  of  animals  that  have  died  from  anthtax, 
as  knackers,  slangli tercru,  butcher*  and  other".  3.  In  those  who  handle 
ijfful,  Ttkin»,  hoofs,  hums,  hail's,  wooU  or  other  licrii'ativcfi  from  such 
ilisoased  aninmls,  iw  tatinors,  fcll-mongcrs,  wool  workers,  hair- workers, 
horn  workers,  rag-sorlei-s,  plastui-ei-s,  furriers,  fett-makurs,  bnuh-mokcni, 
tmLttrf!t7t)-mu,kora,  and  eofurih.    4.  Intboso  whohavcaltws  direct  conneclWD 
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vitl)  infective  materials — who  live,  for  iniUncc,  in  the  ncighbourhDotl 
ol  cuch  manufiictoncs.  In  coiuicriL-«  wliei'u  Ihc  diHuusii  is  uomiiuiti 
OHKig  animola,  women  niid  cliildri'ii,  who  do  not  c«ni«  inio  dinict  con- 
B(Ctit«l  with  infective  niatvrifd,  mk  noL  iijfivi|UL-i]lEy  attiLckfxJ  vitth  the 
dbeasc  tbruugh  ihu  luudium  uf  {wi'Dutiis  :iuiiuiL]»  ur  iiuwcts.  /].  li  luu 
■rcml  tinjos  been  tmnstuittccl  fruiu  ono  purK<.m  to  another,  with  fntui 
iVttlt*— It*  ut  •!  post-iiioi't).')!!  itxaiiiitiiitinri.  A  wifL«  \*  ulitu  rv]x>rted  to 
bra  taken  ii  !■>'  touchiii-;  h^T  chock  uilh  her  hands  when  dresainj;  the 
■n  of  her  hoshaiid.  In  soniu  undouhtod  oji-se^  the  sonrro  of  iho  infec- 
lim  GMinot  bo  irMri-d.  It  i»  )jn*I>ii.Mi3  lliut  [jtinfuus*  ivho  wit  lery  htllo 
■nitnal  food  are  more  bii»ci^ptil)]u  tu  thu  diaciisi.'. 

Tbo  lesion  may  appear  on  any  part  of  the  Kkin.  In  moro  than  99 
)iir  Cent  of  the  comis  leeuiTlc^l  in    this  t-nuiitry,  it  Hppoared  on  some 

•  I  <  I  port,  such  as  the  ann,  fuce,  nt>ck  or  cbt.>«t.  There  is  gcnemlly 
'  W'l  [Kiint  of  iiiixulation  :  ric«aj*iona]ly  two  art  »oen,  much  moi-e 
nri;ly  ihrtij ;  ibu  Ki^ions  pro^riis^  Kiiunltancously. 

When  ihi!  <li:tcaAe  lius  )u>eii  onlirt'ly  locul,  it  proluihly  docs  not 
vx&vr  nny  protection  agi^innt  a  fiitnic  attack  ;  when  it  hat*  also  heon 
leoiul,  it  aflunhi  sohiw  dugrco  of  pi-u(ceti<jii ;  ciusos  are  recorded,  however, 
of  pOBons,  after  a  fi>w  years'  interval,  having  a  second  nnd  even  »  third 
•tuck. 

Mniiyttaui  anthrax  erdema  without  cutan»oufi  lesion — ced^me-maliD 
nlBourgcotit — hsts  not  Ircen  olwerved  in  this  country;  neither  has  any 
CM  liven  recoi-dwJ  cUewhoi-o  in  which  thu  anthrax  Iwicillus  was  pmved  U> 
bipment.  It  i^  proliabla  thai  thin  Icrin  hiia  heon  apphcd  to  those  very 
nn  taua  whieh  ha^  o  no  oharactcriatic  eschar,  hut  whieh  have  always 
nmi  lofiion  of  thu  »kiu  at  the  jioiut  of  inocuhLtiuii. 

IncDballon. — The  pcrii)d  of  incuhutinn  varies  with  ihti  nicihod 
ti  iiioculatton,  uiid  the  <|ii.-iiitity  iind  viruluncu  of  tht>  [luisini.  ^Vhe^ 
■t  a  intn>ttueLH]  liy  the  hitu  <if  a  fly,  or  thu  stin^  of  uci  iiiHi-et.  the 
"iiiiional  jioiaon  immediaifly  m-ousea  a  painful  itching  and  rapid  in- 
lUnini4tinn  of  the  skin.  Where  an  iiiHamt-d  piinplr  hjw  licwi  scratched, 
uil  iQw:uhLt4xl  at  the  eaiuo  tiiiu',  ov  Kliut-tty  aftt^Tunitls,  develupuicut 
it  aluiMl  e^tuUy  rapid.  When  tin:  virus  is  intmducod  liy  a  cut  or 
tlruiiiD  of  heiUthy  skin,  tliuro  will  hu  buhk-  itching  on  the  fnll(»wing  day, 
•ith  Hwitllin^  and  irdUininiicion  on  tlu^  thin!  tiny.  When  the  infociing 
'Uteml  13  fresh,  and  in  the  hjicillnry  form,  tneiilution  will  be  shorter 
ttUti  whun  dried  uporea  aru  the  infecting  agvnt.  When  the  period  of 
iftculatiun  nppnarA  to  he  lonf^-r  than  two  or  three  days,  it  if,  prf)lHihl« 

*^^.tSifiT  oKprtnure  til  infi-ction,  some  of  the  vinw  remains  aliout  the 
#IV%M|  or  in  cuiita<:t  with  the  tkin  for  several  days  or  even  weeks  withutit 
P'^urint;  any  «ffcct ;  hut  when  it  parses  licyonil  the  epidemiio  harrier  it 
'"^illiplies  nipklly,  and  within  twenty-four  hours  produee*  its  local  upecific 
fff^ct- 

Symptoms. — (o)  Jlom/. — The  cutaneous  lesion  is  not  often  seen  hy 
"*e  surgeon  during  tho  early  jiapiilar  ittage.  Wlit-n  it  procenU  fnim  the 
"ito  or  dting  of  an  insect,  the  first  aymjaom  is  a  painful  itching  ul  tbo 
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9pot,  and  within  a  few  bount  a  red  papule  with  a  minute  centnd  pi. 
lupfl  appMTvi ;  on  the  following;  day  u  vesicio  form.^  with  tiorae  KarnmnfJ'- 
iii^  rviliit-j«i4,  aiirl  heyoiKl  ihia  4X>iiKi(loraltlr  hniwiiy  tiwnlling.  W'hcn  t)ia 
top  of  an  oiiiiiiiUT  pimple  has  Itfcii  scratched  oft"  and  inotiilsit«<l  at  the 
Hame  tinu' — ivhk-h  i.<  viTV  cummnii^lhe  spot  is  very  irrilalilt!  and' 
pitinfiil  ;  on  ibe  flndnid  (lay  th«r«  is  UAmilly  a  vesiclit  which  may  *'ary 
in  size  fmia  a  ^plit  pen  to  w  shilling,  and  coiitaiiui  a  yellow  ur  hrowQ 
uxtxhititm.  On  the  third  day  the  veflicle  has  hiirnt  and  t^hnuik,  liuirint; 
lirown  hnae  cxiidiit^  seniin.  On  the  finiirth  day  thnro  U  n  Wtth^  urj^ 
tir-jiyesuri  f.stliiir,  siiiToiinded  Iiy  it  very  ehjiracteristic  slightly  vlfvatni 
lionlcr  of  nmull  ve^iieh'-^.  The  vt'.-firuiar  rim  nmy  he  iiidefiiiili'  atnl 
iiTfpilar,  (tr  i:imi]>h'to  ;  and  nthrr  nid-oiirvant-lifce  vcsicli-s  on  thu  surfiice 
of  the  adjoining  skin  nwy  he  few  and  ihwrete,  i»r  many,  coiiHuent  atxl 
uxLiiTiKtve.  Thti  i\vii(hiLi(iri  (hiring  lift;  in  Hnid  u.iid  iiflun  very  ahnmlant ; 
iiftor  <iE<ath  it  may  not  flow  out  whon  iho  v(«ielcfl  arr  optmed.  Wlicn  the 
uschur  vxt't'rids  Ity  including'  thu  earlier  wsiek's,  otht.'ns  form  irregularis 
nil  die  ttkiii  anniiiil  and  hi-yond  the  inarj^in  of  the  nscliur. 

When  thi;ri5  luis  hct-n  a  priniary  anthrax  jMipuIr  on  sound  fclcin 
there  may  hv  nu  rt'd  uruola,  even  after  the  v^cliur  hus  fonne<l ;  hui 
thnrn  ia  always  'i  emtHidtirHhle  dep\-<i  nf  firm  nrdrma  iif  the  surpotiml- 
iri;(  tissues.  The  purwr  t]w  |h)!»ihi,  the  ji-ss  wilt  In;  tho  Hurroutidinft 
inflammation.  If  the  vims  hu  mixed  with  olhur  irritJitive  matorad  — 
"mixi'd  iiifcetion  " — tht-rn  will  he  mtire  nMtmwa  The  firm,  uuyieldir 
•i-dem>t  extendx  in  all  ilirrctioiov  and  the  neighhounng  lymphatic  ^hintls' 
may  be  tendt-r,  hanl  and  enlarged,  \^'he^  the  lesion  is  on  the  nee 
[ho  Rwdlinx  may,  within  two  or  ihree  days,  invnlvo  the  larynx  or  l 
mediaatiniil  ^Limls,  anit  prtxlnce  dlflieidty  of  breathing  and  swaUou'Ui, 
so  tlwit  Hiiids  Uiketi  hy  the  mouth  may  l>e  returned  through  the  iiasr. ' 
[f  thi-  h'sioii  he  lunir  the  eye.  the  Bwrlling  of  the  eyelids  may  render 
thf  pprson  uiulIiIo  to  continue  hin  uorlc,  although  he  may  feel  ipiili* 
well.  In  severe  eases  the  ledenm  may  extend  all  over  the  head,  neck 
and  cheat  to  helow  ilin  nipples.  The  eircnmfcrcnee  of  the  head  fn>in 
chin  to  vertex  hait  heeu  known  to  reach  'Z'J^  inch(»,  and  over  the  ere- 
liruws  2CJ  inches,  llie  general  absence  of  pain  round  the  oschar  is 
remarkahle  ;  it  is  never  acute,  atid  \»  rather  a  sense  of  weight,  fulnen 
and  nmtilmes.4  in  the  pail  due  to  the  swelling.  There  is  aj«rai*s  an 
rnttre  ahsenco  of  puii  till  after  ten  to  fourteen  days,  when  tha  oschar 
liegins  tn  sei:>iini.t«'  in  the  onlinary  way. 

(i)  (f^iu'ivl.- — Thf  si'xerity  tif  the  general  syniptoms  beare  no  rela- 
tion to  the  amount  uf  I'lejd  flisease ;  il  small  pimple  on  the  neck  or 
chin,  without  murh  pain,  inflanmiiiiion  or  unli-injk,  may  bo  fatal  within 
live  djiys.  On  the  other  hand,  an  ewhar  on  the  temple,  with  larg* 
hullai  above,  fre^-Iy  disrharging  atmw-coloured  Huid,  with  swelling  ^1 
over  the  htind,  and  involving  th«!  siiUni axillary  glands,  may  terminxlr 
in  recoveri'.  In  a  cane  Been  by  myself,  on  the  Beveiitb  day  aftrr 
aeuidonlal  inwulation  of  the  forearm,  the  whole  cif  the  ai-m  was  very 
much   HWoUcn   un   to  tbf   shonklrr   without   anv   rodnoss,   and    without 
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ctuiDge  of  tho  ptikc  or  tcmiwruture,  *ir  the  [laliunt  fvtilinf;  ill ;  yet  a 
fatdl  rcKiitt  fulloirctl  cri  the  ninth  (l»y.  In  a  few  cueca  witli  consitlnr- 
able,  local  Icsiuli*  there  iiro  iirt  gfiieml  nyinptumi*,  ihc  [(.itifiil  ln-ini;  iililo 
to  eat,  sIlh^]),  and  go  uboiil  us  iisiuU  :  in  oilier  cuxe«  lluri;  is  but  u 
ulight  feeling  of  illiioa^.  En  more  severe  caaos  the  symptoms  of  general 
iiifectSon  occn^iunnlly  set  in  with  the  kp|K-araiice  of  the  pimple ;  at 
other  times  they  may  he  deferred  fur  a  week  or  more.  The  iiiitial 
syniptoniH  are  tJiofto  of  any  other  feUrilo  dispji-se ;  Biich  us  slight  feeling 
of  i|]rii'>«.'i,  wcjikiie.**,  chillinci^  ncca-'ionally  a  slight  ngor,  aitcne  thirst, 
lit  timc^  vomiting,  fulness  in  the  head.  refttle6!)uce«,  ojid  di»uuhed 
Bleep.  Tho  symptoms  afterwanls  appcwir  jvcconling  to  tho  iiitemal 
InciliAatioii  of  the  disease  ;  this  may  lie  lit  the  stomach,  with  [ter- 
sistent  vomiting;  in  the  bowcU,  with  Irouhtesome  dianfaom;  in  the 
lungs,  with  nipid  breathing  and  ii  tendency  to  eyjimwis ;  in  the  brain. 
with  dpliriimi,  coiivuUiixiK  and  coniit ;  in  ihe  hivirl,  ivith  mpii]  cull;L|i»e 
and  death.  During  the  lirj't  few  days  the  pnlso  may  not  lie  aflecled  ; 
Init  ns  the  stat-e  of  the  patient  lieroines  more  gmve,  it  will  He  small, 
rapid,  irregular,  wt'iik,  and  ultinLiilely  imjK'i'ceptible-  For  wverul  ihiyx 
there  i»  luunlly  nr>  fever,  nni]  later  the  ieni|ieriiturc  is  not  coinmnnly  over 
102"  F.  In  the  rectum  it  in  genendly  3'  to  5"  higher  than  in  the 
Hxitla.  It  has  been  noticed  to  be  IU4"G'  in  (he  axilla  shortly  before 
death.  In  one  case  it  reached  105"]' in  the  rectum,  nnd  yet  recovery 
followed.  In  some  fatal  cases,  when  the  brain  nnd  meninges  were 
involved,  the  l*-rapen»t«re  mnged  frum  103'  to  IO(i".  OcuMioually 
tho  tempomturH  falU  luifiire  dtialh. 

Diagnosis. — The  nccu|vition  of  the  pntient  nmy  sometimes  afford  a 
clue  to  ilie  nuturu  yf  llm  disease.  In  thi*  earliest  jiaptUar  stagy,  if  the 
pitient  hod  bei>n  expo8<>d  u^  infeeiinn,  a  pimple  on  any  unecivored  furl  nf 
the  bo<ly  would  cxcit*  suspicion  ;  in  other  cases  a  positive  diagnusis 
would  be  iuipuHsi'ile,  Tiie  vi-jtieular  stage  is  moru  clwractoristic.  The 
exudation  nuiy  Ik*  clear  untl  stiuw -colon red,  or  brtiwn.  liedticiw,  swelling, 
and  tpndcmess  may  extend  along  the  lymphatica  to  the  neighbouring 
glands.  All  these  signs,  however,  may  bu  prusunt  and  yet  anthrax 
he  absent.  A  poi*ilive  diiignrn^is  imiy  he  made  directly  by  miemscopie 
exftminntion  of  rhe  llutd  fin-  ihf  Uicilbis  anlhnieis  ;  or  indirwlly  by  inoeu- 
lating  a  whiw  mouse  willi  a  ^h■<^l^  «tf  Bcrum  fnwa  a  veaielu.  If  it  Im 
anthrax,  death  of  the  mouse  will  follow  within  two  dnyg,  and  somi'i  of  it»i 
internal  orgims  will  be  fmiml  crowded  willi  thi^  liHtillus  luitlir'aciH  ;  or  a 
pure  cultivation  may  iie  olitiiitiod  on  geluliiiu  or  other  suitablo  medium, 
and  examination  of  the  culture  M-ill  decide  the  diagnosis. 

After  the  lesion  hjis  in-vu  extending  for  three  or  four  days,  the  central 
early  eschar,  M-ith  surrounding  vesicles,  redness,  extensive  a-diima  and  but 
slight  psin  about  the  piirt.  will  be  vt^ry  cliaracteristie,  [t  may  l>o  dis- 
tingniahod  from  a  boil  nr  e.irbuncle  by  the  absence  of  snppui-aliou,  and  alao 
by  the  aljsenco  of  the  moiat,  yellow,  sloughing  coro;  from  phlegmunouH 
erysipelas  and  cellulitis  by  the  absence  of  pain  :  and,  although  the*e  muv 
he  attended  with  vesication  and  gangr-enu,  the  (pmgrene  is  moro  ext«n- 
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wvc,  the  vcsipiitinn  U  not  mi  thi;  nmrpn  of  sltin  sumumdinj;  the  taelur. 
and  the  owlcmii  is  not  bo  sh;irply  detiiieil ;  from  ckiticro  l>y  the  mpidilj- 
of  \Xa  \n\i'^i-Kii»  niid  itiu  nion)  S(!i-tt>uis  coiuslitulioiuil  Bymptoms;  fnn 
giandera  by  the  aWiicc  (if  tho  numtroiw  red  vMicU"*  and  the  oofaow 
puriform  distharyc  from  tlio  TiustriU;  fruiu  niali^nant  cedctna — p» 
grttiisivc  gaiifiiviR'  of  iho  sliJii — Ijv  tlae  hIiimjikt  of  cn^ptUitioii  of  f<si 
ill  tho  ccMuhir  ti»si]p,  and  hy  cultiirL-s  nnd  iiirK!uljitiui)&. 

Prognosis. — Tho  dnngcr  to  lifo  L^itinut  Ik?  mtiniatcd  Ity  tho  extent  nf 
lliu  Inuil  difiuiiKL'.  A  Utaion  on  llm  i;liiH:k  ihc  siku  of  u  Hplit  pisi  wiUi 
very  sUglit  n-dne««  and  ewt-Iliuj;  ba;i  Wen  known  to  leiul  to  a  fatnl  rftmll 
within  four  diiys  ;  yL*t  ii  kr^t>r  lv«i<ju  with  uxltinsivo  c«LuniHuad  inutlrin^ 
ihc  ^luiiils  may  eml  in  c(ini|ili;t4)  rct'ovrry.  Thu  nrntst  dan;;rm»s  Mw  of 
iho  local  U'siiiii  \A  i)n  tlio  ih'l1(.  oh  accmmt  of  il«  praximity  to  tlic  Uryiu 
uiid  uiL'dijistinul  glands;  ihu  atitumpaiiyiiig  oxlcmn  utid  liictunrrbBgQi  ' 
involving  vitjd  orgitna.  I''mm  thi?  rcjiort  of  l>r.  Ilanior  to  the  t^ndua  ■ 
County  Council  oil  Cises  of  malignant  pusliitu  ill  J^iidon  (1875-93^  ■ 
mostly  trniit«Tl  at  (tiiv'h  IlitHpiuil,  il  iipjH'jira  th»l  u(  38  issea,  in  whick 
thfi  fhfti-Iion  wafl  sc<tt<5tl  on  ihc  neck,  ulxmt  40  jwr  cfnit  were  fatal ;  while 
of  77  ciwes,  in  whii'ii  the  lesion  tvaa  on  other  |nrtH  of  the  hody,  12  per 
uenL  WL-ru  UiUiX.  W'ht^n  the  h;«ion  in  Kitimtcd  i>ti  the  upjK>r  part  of  the 
iwA  tho  exudation  is  snnietiinr-s  very  aliundant.  This  may  trickle  inlu 
the  mouth,  set  up  vomiting',  and  incrcuso  the  danger  from  Bvcoodiuy 
intoijtinal  in^i^ctinn.  Active  reaction  with  miirh  intlanim.iti«in  atuonri 
(ho  Ie»ion  \a  geniirally  a  fuvr>iirnl)le  symptom  ;  but  ivdncsi  nifty  h«  abtncit 
ami  thu  ])atiunt  roeover :  on  the  other  hand,  it  mny  be  very  considenhk 
and  llio  piiiit'iit  dio.  8o  fur  as  chi;  liiKJily  tom{iemliirR  may  have  pnv 
gnostic  value,  it  ia  more  favuuntlilti  nhtni  high  than  wht-n  Hulmomud.  A 
docreHtiiiJg  lempiiriiiuri!  with  un  iucreasing  gravity  u(  geuend  ftyin{it<HMB  it 
a  pracnrsor  of  death. 

Delirium  is  not  a  common  Bymptom  ;  when  it  does  occur  it  i«  of  » 
very  BuriiHw  import,  aa  tt  geinimlly  itidicatcn  hii^morrhages  hetween  tie 
amchiinid  and  the  pia  m;Lt«r. 

Vomiting  ii  not  of  groat  importance  at  the  outset,  but  later,  if  per 
sisu^nt.  it  indi«ilt'3  gf-ntTid  infection.  Diarrlioiji  is  mre  ihmng  the  Ificsl 
stage  of  the  diseajte  ;  afterwa.rdij  it  is  occasionally  trouhlesonie,  and  iiidi- 
cates  goncml  infection  with  concentmtinn  of  the  efI'(.M;t&  of  tho  vims  on  tlie 
digeiitivo  trart.  Kfispinition  over  forty  a  minute  al.io  indicates  localised 
Internal  p]'i!>i(-iii'e  of  the  l>aoilLn»  anthntci^  eH|>eeially  if  the  con^h  bf 
tnHjIilesorae.  The  puUe  is  perhaps  the  hest  guide  t«  the  condition  ofthr 
pitiiiiu :  flo  long  as  \t  \r  full  and  not  very  rapid  the  case  ia  hopefnl ;  btil 
when  smidt,  fi>eble,  and  increasing  in  rapidity  on  each  %'i9it,  it  is  of  Mrioa 
import.  The  pnlse.  tempemture,  ami  napiration  may,  however,  bo 
normal,  and  the  patient  not  complain  of  feeling  particularly  ill,  « 
the  day  preceding  death. 

Duratitm  of  IIIkhsjl — Kumher  of  caites  fatal  within 


ifaritUity.—Th'S  II  cases  rwordod  I>y  Dr.  Budd  (|S63)wcre  all  faUl. 
'i1u  loss  teriuus  auui  -si  thuL  litnu,  urul  for  many  ycura  afterward^  wore 
not  recognised  u  anthrax.  Dr.  Hiuwc^ll  (I87d)  gave  4  cases,  3  of  whkOi 
w*rp  (at.ll.  In  Ibe  Bradford  district  1880-0<,  27  cases  Lave  been  nuted, 
13  of  which  were  (aUl.  Of  the  114  aises  ciilluctiHl  ]>y  Dr.  Hamer 
(IHT.I-On),  mostly  of  workers  employed  in  tho  hiilo  and  sVlii  trade  who 
wrrt-  inntnicl^^l  an  t"  th«  xltjoum  iiaUitt>  of  tliu-ditu;.ii<)C  mid  the  iinporUnco 
uf  early  tnxittiivnt,  i'lD  ])cr  cf^tit  w«n>  faUiI.  Dr.  Mii.^ikt-tl,  S«iiith  Africn, 
treAUtd  &0  fftit-A  williout  a  single  dfath.  Dr.  Wuolnii-r,  Art,'.Mitin«  Ke- 
pablict  had  40  cumk,  with  otdy  1  death,  lie  wrutBhit^r:  "1  hiive  prulr- 
thljr  hnd  nrarly  50J  cafics  of  nuili^'inint  piistiiUt  aii{l  n-tncnilhT  only  in 
b»vo  lost  two."  It  is  not  impmlxiMu  that  t!io  greater  hcnt^,  lights  and 
•ctivity  uf  evptic  urganisnu  in  th<M«  coiuitrius  Ivsevu  tbu  virulcuca  of  tho 
uitbnix  liDrtliiiK. 

Treatment. — From  the  earliest  timen  alt  uriterv  on  th«  treatment  of 
anthrax  haw  recommcriii»l  thi.-  dvslniction  of  t)m  primiiry  focuA  of  mice- 
tion  by  cnnstics  or  cantorips.     The  nclital  caut<^ry  i.i  still  thft  tihU'f  troatr 
mmt  in   UiUHia,  Penita,  \V(.>8tt.>ni  A»\a  and  tjouth  America,  the  countricb, 
where  tho  iltsoasc  la  mtist.  pruvult-nt. 

In  Kii^lAnil,  following  the  practice  ot  finy'a  ITospiL-il.  whrr<^  ihn  disease 
is  most  friv^uftitly  aeen,  cxciaiun  with  the  knife  is  pieferred.  We  miwt 
hoar  in  mind,  hmrnvrr,  that  althoilj^b  the  disc-a^o  genuniily  df^clinfsi^  aftor 
rxcixion,  it  aoniotimcs  dcvclnps  tiior*!  rnpidly  ininie<liiiU'ly  afterwards ; 
and  ntso,  that  uhvn  th»  tedeiua  is  ho  cxtunsivu  or  mi  sitiiutcd  that  rumuvul 
<>f  tho  alli^tcd  [Nirt  ia  itnpnirtH-altlo,  lhi\  ilinivLsn  niiiy  ri'cftdit  and  the 
potioiit  ren^ivrr.  Wt  nutwith»tiini]iii){  the  risk  of  inciTaiiin^  this  dan^t^r, 
exciaiun  of  thu  I«H:ai  li'sioii  ehuuld,  if  jmicticftlile,  be  [icrfurmi'd  at  the 
earliest  pouiUlo  nionunt,  and  tiwiiea  removc>l  at  \oaAt  half  an  inch 
beyond  tbv  Hmitaof  tho  eachar.  During  the  operation  tlio  woiind  sbiitild 
lie  irrigaUtl  with  a  't  ]wr  cvnt  earlioHc  httimi.  \Vht>ii  tho  bleeriing 
bus  been  arrMtwl  the  raw  snrfaeo  should  be  bwaMh^I  with  a  10  per 
cent  sohttion  of  e;>rbotic  acid  in  (H|ii<'d  purl.^  (if  wart-r  .iiid  ether.  It  is 
alao  advisable  to  iiijoi't  into  llii<  tifwiKit  ;iroimd  luiri  licricalh  the  wuiuid  at 
ono  inch  distance,  and  in  h.aIf-a-do2cn  phicefi,  Id  niiriimA  of  a  Ti  per  cent 
solution  of  carbolic  acid  in  c()ual  parts  of  water  and  ether.  A  compress 
III  this  (M.lntion  ahonid  be  applied  over  all,  and  ctn  thi-'i  an  itT--lMij(.  A 
solution  of  nieiTuric  biiiiixliii^ — nirult!  by  (Hssolvinjj  nuTcurie  perelihiride 
gr.  V.  and  potassic  icKlide  fn"-  xx.  in  1 0  oz.  of  distilled  watiT — may  lie  tisixl 
in  th«  same  way  for  hyp<Klerniic  injertinns  lo  the  <'\t<'nt  of  t-wri  dniehmB 
of  tlw.  si-Jiition  <«eh  time.  These  lucal  injeelions,  which  niv.  also  intended 
lo  niTwt  the  ftenend  condition  of  ibe  patient,  mimt  lin  r4'.|)rat<H]  every  four 
hfturs  if  tho  s^inptoraa  are  uigent ;  and  les.s  fr-et^urntly  when  they  arc 
relieved. 

2,  Intrstin.*[>  anthrax — -My.i/ni.t  Intivtiimli.". — In  nuin  ^eru'ral  infec- 
tion by  f«v«d  or  water  tbnuiLrb  the  diLTintive  traet  is  vnry  i-are.  The 
first  case  recorded  was  by  Wabl  in  iMtil.  In  the  titwiieA  Virehow  OG) 
found  *^lino  vilmoa,"  which  he  conaidcrod  wore  proltably  prcst<nt  before 
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Bull]  descritfcxi  cmi's  where  iifler  diiitlh  hii'morrliiigic  iiifjircte  w*ni  futmi 
in  thfi  fltfimiu^h  and  iiilMtiin'!*  very  tike  tht>  levimiH  swieii  iti  the  Ifowi-li 
of  hon)i<s  dc;wl  from  splfiuc  fever,  lie  &[m  gUitvd  ttuit  amall  thraut-lilu' 
n>iia  Hwiinneil  iK'twccii  ihc  coi-puscKa  of  the  bloocL  In  1871  Wsldcj-w 
mi-'t  with  such  cases,  ntid  rlisnwswl  Ihc  nuthrat  nripn  iif  thft  JittJick* 
M-ithout  arrivirig  «t  any  siitiafiictory  ooiichwiun.  Dr.  Mtuich  of  M'»n«, 
in  l?*ri,  wtifi  till'  first  who  (iotcrmiiieil  the  .iiithrHX  nature  of  this  tliM««r 
wliith  ho  h;u!  fuiMnI  in  hitir-wyiltons  with  iiit»fniiil  Itworis  KiiniUr  t*>  ihow 
noticwf  hy  \'oii  Wiilil  and  Buhl.  Since  then  ciuds  have  beou  reconlwl 
Ity  Wa^n^r  in  1871,  Albrecht  in  187tt,  i»nd  Kolst'h  in  ll*81.  M*ny  ol 
thejtft,  howpver.  were  cast?'*  of  piUnwmiry  anthrax,  ivilh  secomiary  inU»Ur»l 
iiifecittfn. 

Etiology. — Th«  active  morbific  agents  in  the  flefth  ment  of  aniauli 
whiuh  have  diiNJ  fruin  anthrax  iire  tiiustly  in  the  Vn-xa  of  ImeiUi  »i«J 
a!su  of  eporea  which  hiivo  formed  on  or  near  ila  siirfucc.  Those  are 
generally  destroyetl  hy  c^joking;  if  tiome  e««ipe  Ihey  are  iitt«cV<*d  hy  the 
gastric  juice  in  the  stoinach.  Soran  s()ores  vxay  escape  hotti  thi'-se  deslruc 
tivu  professes,  Jind  pass  into  the  iiilestini's.  where  they  may  bct'onic 
attached  to  the  ('[jithehum,  gennJtiate,  and  liy  mmie  di-feol  in  ihi*  ]jrr»tec- 
live  lining,  or  otherwise,  may  tint!  their  way  into  the  tireulatirig  hlood  or 
lymphaiics,  and  produce  disa^trooa  effects  by  the  tosincs  which  tJiey 
jiltidnct', 

MiiQ  is  not  very  euaceptible  to  thia  form  of  uiilhmx.  Nn  such  cate 
has  Iieen  recorded  in  this  comiiri','  ahhoujjh  they  ai-e  not  uncommon  in 
COUlltries  where  tlie  dineiise  in  very  prevalent..  It  hits  often  happenixi. 
when  u  hutcher  ha8  cunt  meted  the  external  form  of  the  diaoaso,  that 
the  e.ircw^e  of  the  .tniimd  had  heeii  diitlrilmt^Hl  »nd  eat^-n  liefore  the  Aut- 
geroua  iiiilua'  of  the  acuidetit  luul  lieeiime  known  ;  yet  diatricl  ivgislfant 
returns  uf  ileath:t  when  examined  have  given  no  iridic-Jition  of  iajuriow 
confteqiiences.  StiEl  the  eating  of  «iich  mefit«  is  dangerous,  as  lh«  vim* 
iiuy  bo  introduced  through  an  ahniaiDu  of  the  mucous  Diemhnuie  on 
the  lipj,  the  tongue,  or  other  part'^  of  the  alimentui-y  canal.  Many  oasf* 
of  reported  infecLiuti  by  milk,  whey,  butler  and  wearing  apjtarel  have 
not  brcrn  proved  ui  lie  duo  to  these,  or  indeed  to  be  antliiivx. 

The  Symptoms  are  those  of  poisoning  of  a  gastro-intestinal  characur,  ■ 
with  or  withunt  thu^o  uf  a  febrile  attaek,  and  rlevelop  nipidly  inUi  ^ 
those  of  g«nend  infection  a«  seen  in  olUor  fonun  of  anthra.\.  There  may 
or  may  not  be,  firstly,  alight  febrile  symptoms — such  as  pain  in  the  head, 
back,  and  Unibi*— with  nausea,  pcM-sisteul  vomiting,  abdominal  piain  aiid 
diarrha-a,  which  is  Bomelimes  ha'moiThagic  The  imlient  feel*  very  weak, 
heiplc«a  u[id  restlcu ;  the  puUc  is  amidl  and  rapid ;  the  temperature  in 
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'  ThA  COM  puhlinliF'l  hy  Dr.  Tr.  N.  Pitt  (35<t}  unl  tli&l.  Kconlcl  in  tho  pcwtmort^m 
rnnonii  of  {lay  ■  Jloxpitnl  {kuf.  1S3U)  were  tsM*  of  iiriiiinry  cuUiioiiU  >nthr«x.  In  Dr 
P1U*>  em»  the  IiirBcUmi  'Hix  oii  Ihe  Ivfl  (ihi-4<l>,  »n>l  th«  ^toina.-li  nuloni.iTU  p«n  o(  kgMMtal 
Infection.  lit  tha  (Itiy'ii  citMj  ibcra  -km  oW  on  Uic  chuck*  "  iniiub  «(l«inai  wdetsi  dJiid, 
bill  not  typical  )>ii>tulo  wttli  iiriiUul  iloiigli." 
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ih^*  rectum  a  little  nhovn  iiurmal  ;  ihi-  siirfiicp  of  the  sltin  ci>lil  ami 
matfttf  iho  respirAtian  mpkl,  and  the  fnvc  f,light\y  cynnotic  ;  the  Llooi] 
^^■^iwtctf  in  the  extrrinitioft,  aiid  ncciiitiniinlly  roiuiilKinns  un<t  conui  ar« 
twfigpnd  hy  collapse  aikI  cj&iith  in  fmm  tiro  to  Hve  days. 

'IBlBirnosls. — The  (fc'fujiirtion  of  tin*  piktiiriit  may  giro  an  iniliVntion  of 
IIm  naturo  d  thn  iH^(^»<l.  Thr  pro^r^^  ia  so  mpiH.  ami  t.tio  ttymplniiii^  m> 
Kwi!  uther  cases  of  giwtro-iiitfsliiial  spei'jfic  poieoniiig,  tbrtt  n  rlefinito 
(lugtiDfiis  iliiriiig  life  may  \m  im[H»>!<ililt-.  If  tlin  viniK  have  Itrcri  intm- 
tlucttl  tbrotij;)i  an  nlint-sioii  of  ibo  miiMtuti  nmniliniiK)  littfore  reju'hiiij;  the 
vtoDuicb  it  may  cause  much  iudema  of  Uie  eiin-ouiiding  ti^iiut^s,  ami  aliout 
ih*  root  of  thp  nock  oxU'miilly.  In  aiich  ii  chrc.  \mH\Vi  atithniria  li.ivo 
\wfn  (ounil  ill  ihi;  swiiim  l^-forr  drath.  N'o  eitnc-  di-monstratrtl  (luring 
life  to  be  intestinal  antlintx  h;is  t  tuli'tl  iu  ivcm-n,'. 

TreatDienL- — If  it  vrew  ktiou-n  ihat  lint  iMitirnI  had  ingested  antlirav 
ABtvrial,  non-toxic  getinicides  would  bv  th«  lnist  remwlies,  such  as  salol 
gr.  X.,  or  ^-naphtbol  j;p.  xv.  Ptirhaps  the  mviruriu  iwrclilHiridf  or  bin- 
iitdido  solutioiia  with  lirnndy  mi^^ht  he  us^'ful. 

3,  PltJIOSARY  ANTHIiAX — H'o^il-iorlrn'  Di^mrc,  Jnf/,iff(aeinift.—U  i^ 
protinldn  that  iinllirax  in  ihc.  lhn.*w  fnrms  now  rci:%'riiflitl  hiis  afi!irt*'(i 
ttuuikind  as  loji^  as  tlio  disr;tw  has  prrvailiMl  anion^  domestic  atiimnla. 
Siw:ti  the  j'l.'ar  1713  it  hjis  Iveeii  known  that  persons  who  handled 
iwrtictdar  kimld  of  haira  and  wools  often  miflVrpd  from  "nmlipiant  rar- 
liiinclc  " ;  and  nioro  recently  it  hus  hci-ii  found  that  thi-y  arti  iOsri  lialjlo 
to  tmthrmks  of  a  ntpidly  fatjd  di-^cast;  mIiIcIi  i.s  ictiolngically  cognat<* 
with  -■splenic  ff<\'CT  in  cattle. 

Th>nl)ll(r^  liiiniw  of  the  ca«e«  denerilu'd  hy  Pr,  Stone  and  Dr.  iI(H]ge« 
I  among  the  hair-workers  in  n  fiicton.'  ai  AVal])oIe,  MassachuKctt^  (1!4-'j3-70), 
"  ■rnre  cases  of  thin  kind ;  I>r».  Nvyding  and  Munch  {.14),  Moscow  (1871), 
Pr.  Wagner,  Leipzig  (1874).  and  t)r.  Uiisiwll.  Glasgow  (1S79),  re- 
rordod  similar  enaes  which  occurred  amniig  workers  in  hair  or  bristle 
EiWTldTiejt,  and  wtrc  named  "  niyi"'*''*  irilosririalis  "  m-  "  inU'i  iial  unthrax  '' ; 
altboiigh  some  of  them  were  jinlmonary  in  eluuiictc]-.  Sint-e  l^^TO,  accord- 
ing to  Kppiriger  (13),  iniraorous  cases  of  a  Hiniilar  disi'a.-'i'  liavc  U'cn 
oliserved  among   tag-sortens  tn  Lower   Austna    and  in  other  countrici*. 

tin  1877  Professor  Kimdmtt  in  two  cjiaes  found  bncitli  Piniilar  to  those 
af  anthrax.  In  I87S  Frisch  proved  experimentally  that  Botne  cjihts 
were  anthrax,  other*  appi'-an-d  tit  he  ca»»e<I  l»y  tlie  bacillus  of  malignaiil 
inlemu,  mhcrs  again  Try  the  bufillns  ptrjteiJ«  homiiiis.     The   only  casu 

I     fif  pulmonary  anthrax  in  a  mg  sorter  which    has  lieen    noticed  in  tliift 

L    ooiuitry  w:i» reported  hy  Dr.  S,  I/xlge,  jun.,  in  IwyO. 

P  The  disease  was  firai  noticed  in  the  Bnidfonl  worRted  district  after  the 

introduction  of  alpaca  and  mohair  a»  t**xlilc  inatcrial.'ji  in  iS37.  Ocotuiional 
unusual  illue)i8c&  and  t^uddeii  deaths  occurred  ainnnjj  the  sorters  of  tbesi" 

L     "  wools.''     At  Queensbnry  in  1846  sevenil  ilcalliR  occnnv<l  within  a  fihoi-t 

r  time.  Again  in  ISo.l-*  there  wa.^  an  ontbrrak  of  this  disease  which 
causod  ootuiderable  alarm.  In  18G7-:i<,  and  again  In  1S74,  many  deaths 
of    wool-florters   occurred  at    Saltaire  when;  aljiacji    and    mohair    wcru 
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lurgely  iiki'iI.     Kminmit  mc<rlicnl  and  acicnttfic  gniulcmtrn  mwlo  uxuniai 
tioii.-!,  analyse^  juk!  riijiorts  without  witinfattory  resuU*.      In  June  1871 
[  utteiiilud  nn  alpuui-iiiirter  whu  uiis  ut  his  wurk  in  ibu  murnin^,  aiid  ni 
dniul  ac  iii;;ht ;  nftnr  snvcnt^iRn  hniii's'  illness.    It  n'us  cvidt^nt  to  tou  tbatKr 
had  not  lUerl  from  auy  ordinary  disejkse,  and  invosligaliotui  were  comtucncol 
in  the  liKpt!  iif  litidin^  (luL  iu  rialiiru  ;  other  ca»^&  xxKWVWfX,  iiiul  w<tp  ntv- 
fully  irii]iitri'd  into,  until,  in  Nov.  1*179,  when  altcnding  hiicIi  a  [witicnt— 
who  diud  twcUo  hours  aJtenvarda — I  took  some  lilood  fmm  \\\v  iirm.  mii! 
witliin  u  fow  mtnutrs  I  injiictcd   two  \w   lhrt;o  dro)ia  t>f   it  uiidi^r  tlic 
lumbar  akin  of  n  mUKit,  a  giiiripa-pi^,  and  a  whit«  moiuo  respfciifdy. 
Tbo  ttnituitU  all  died  within  sixty  hmirs,  and  thu  iil(K>d  of  uach  «bon'cd  tbr 
proscinct!  of  luiciUi.     Another  uninial  waa  inoculated  with  iiliMwl  (roai  orip 
of  thcstf,  niul  it  diod  in  a  shiH-t+T  time.     Thu  fluids  from  th«  animiU  wwr 
fuutid  tu  1)4  cnjvv'dud  with  baviUus  oiithracis,  and  thu  di»uaso  was 
iiisL'd  lis  uuthiux. 

During  the  year  11*80  Mr.  John  Spcitr,  with  whom  was 
Pniftusor  (.ii-o^nfluhi,  miule  aii  exliaustivti  report  oti  behalf  uf  tlie 
Local  Dovrnimpnt  lioanl  on  "  Wool -aorters'  Disease  as  ohsi'n-tfd  at 
Kradfitnl  and  in  mMyhlKmring  ]>is[rictii  in  tho  \V»wt  Hiding  iif  York- 
fihiru."  This  ni[H>rt  ooiicliuuvuly  [intviHl  thu  di»tKiso  to  bo  unhru 
duo  to  tho  prustitico  of  the  huciliii!!  nnthracis  iti  the  blood  and  orgitm  uf 
the  lowly. 

etiology. — -Tliis  foTTu  of  anthrax  may  attack  any  person  pxpoaml  in 
the  inhalation  <if  anthrav  sporos  in  dust  arising  ftY>m  tho  products  of  lUc- 
eas»d  animaU.  Tlie  discaso  luLS  been  knoivn  tu  »tla<.-k  wool  -  &ortiT», 
rajj-am'tora,  pa*'kers,  wiwlicrs,  canli-i-H,  t'nniliws,  overiiwiki-ra,  Imyers,  nuim 
inoturara  and  itlhor.i  who  comu  in  contact  with  tho  mstorial  heforc  iu 
manufacture  into  tuxtik-  goods  is  compk^tv.  Women  are  svldom  attacked, 
as  they  aro  not  employod  in  these  ]iri)<!u«ae£  of- thu  wxu-sted  iiiduatry.  lo 
the  rag-picking  of  tho  pjiper  indiuttrj-  in  Lower  Aiuitria,  and  in  the 
upiilemiu  rn^iorted  upon  tiy  Dr.  Kuti&vll  in  Olasgow  whieh  oi^inirrtNl  in  a 
horsisliair  factory,  the  vn'ctims  M-f.r«  women. 

Wodls  and  hairs  are  mort^  or  less  noxious  according  to  their  dryneai  or 
gre.'i'iinm.s  and  contamination  with  di^ieasid  anim^il  pnKJuet^.  ^^'fH)l  from 
sheep  is  pcrvad""^)  by  a  peculiar  kind  of  unctuoita  sulistancc  or  natural 
potadi  soap  which  ia  called  "yolk."  'I*his  protects  tho  amuial  from  nun 
and  eohl,  and  also  nourishes  the  wihiI,  rendering  it  soft,  oily  and  pliable 
It  is  oipia!  in  weight  to  7  or  K  per  cent  <(f  the  wool.  iJritisti,  Irish 
and  Coh>nial  wools,  and  also  foreign  wools,  even  fmni  conntrie«  where 
anthmx  is  very  prevalent  and  containing  conUiminated  llecces,  if  they 
aro  "yoIky,""r«  not  injurious.  Dampness  and  gri-asinexs  fix  the  dust 
Bud  vims,  and  render  them  almost  iiuiocuomi.  Cutaneous  anthrax  u 
occasionally  caused  by  these  wooLs,  'Uut  never  the  pulmonary  form. 
Asiatic,  I-ig)*ptiaii  and  other  low-claw  wools  from  warm  climates  have 
not  much  '*yolk";  they  arn  dry,  iliuty  and  dangerous.  Muhair  from 
tbo  goat  of  Asia  Minor  and  tho  Cap^i  has  very  little  "yolk."  Sheep  and 
goals  in  iheso  countries  are  often  herded  together,  and  aro  equally  lisblp 
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uiiUiniiig  "f.-illi'n  flpcces  "  will 
L  II  i-i  itimtcuoiu,  %vbL'iv.i."(  the  huir  li-om  a  g»»it  t'<pi:illr  contnmin- 
alMJHnll  Iw  diUiB^^roiM.  Hatrfrom  tLo  atpioiii,  lljima,  vkuiia.  cuniel,  lioi^u 
ud  WW.  has  nu  yolk.  On  tliis  jW'Ciilmnly  (]i':}h;iii1k  wry  much  the 
ifiliVMioo  bcwocn  (langoroiu  and  innocuous  wooU  iiiul  haint. 

The  wiilinj*  of  wofiU  and  hnirs  is  nnhcaltliy  in  prnjRtrtion  to  the  con- 
tnuoutioii  tlioy  jtroducc  in  tlit>  air  iitspiii'd  )iy  Lhu  workiT  :  l^t,  'I'ho  ihint 
and  fine  tthort  haint,  acting  niochnnically,  cxcito  chrnnio  diAcnsrs  of  the 
hm^  much  X*  bronchitis  mid  phtbitiis ;  2iid,  Scjjiic  piuKun  dust  from 
driHl  drcom]io8ed  animnl  iu»tt«r  [inidiieirK  u  Iriu-  fr>nii  of  i;(i|r>iic  piinimdiiia  ; 
Srd,  Tho  virus  arising  from  the  bhxxl  and  discharges  of  fttiimnU  that 
Uto  died  from  antlir.»x  ucIj*  »pf.'cifirally  i,iii  tho  limgs.  So  case  of 
primary  intestinal  infection  or  of  arilhiiuc  ri-denia  u-ilhout  Icxion  nf 
ikin  h(»  Won  ohwrvcd  among  wool-Rnjitcri.  Periodic  oiithrcnka  among 
work  penile  ari)  pnibaMy  di-pondfiil  ii[h(Ji  f|iizrMJtic«  of  aiithnix  i[L  tli« 
tountricB  frvim  which  the  miitcrial  has  hui-n  obtained. 

The  proportion  of  extertial  to  int«rnal  foi-ms  of  tho  dinwiiw  varies  in 
different  industries.  In  the  Bradfonl  wocstcd  district  30  cusva  of 
titornal  and  57  coses  of  internal  anthiax  have  been  reconied.  In  tho 
liOndon  hidti  and  nkiii  trado^  90  cawes  of  cxUinml  and  nnly  '2  of  intLTnal 
huve  occurred.  Among  tho  mg-pivkers  of  Lower  Angina  1^9  caijc-K  wurw 
til  of  tb«  internal  kintL  Donbtlces  many  cases  of  all  kinda  occur  which 
m  not  dta^nowd  as  anthrax. 

S}'inptotns. — The  iwpect  of  the  diHoaae  ia  really  ni'f^aiiv^     Tliore  may 

'  W  Ik)  ri^r.  ]>fun,  cough,  vomiting,  purging,  or  other  diiiti'ossfiil  eottdition 

until  lhi.<  near  appn>iieh  of  di'^itli  ;  uvi-ti  tlien   ihv   pali(.'nt   may   n<;t    feci 

psrliciUarly  ill.      For  exampkv  n   previously  lurallliy  miilmir-sortiir,  agiui 

W,  not  ftfpling  very  well,  calli-d   t<'  wo  lita  dtx-tiir  at  lO.IUl  A.M.;   during 

ibr  tfirrniMin,  when  taking;  n  walk,  Uv  notieo']  hi»  IuukIh  wvrtt  cold  and  his 

fingtfrnoiU  werfi  of  a  bltuRh  colour.      Iln  had  a  rc:«tleK8  night,  hit  breathing 

wing 0]>prwwwi  and  nipid,  and  ho  died  at  10  A.M.      I>iii^ttr.>Ei,  Iwfn ty-four 

bouK.     A  Van  uiohair^ortor,  aged   2-'},  ulitn  taken  ill.  wihlnd  to  bo 

rauoted  to  his  parental  homo  eight  miles  ii\ciiy.     He  said  he  felt  "  jdl  right." 

■■Ij^iniit  the  a<]vicc  o(  hia  dix-tor  he  woJLt,  and  died  in   tho  cab  vn  the 

*»>■.     Another  Vim  nifihair-s(»ner,  aged  39,  got  up  and  dresaeU  hinwelf 

•wgo  to  -work  as  uaiial,  bnl  feeling  weak  ho  went  back  to  bed,  and  died 

W  5.30  r.M.    the  same  day.     A  strong   healthy  man,  agi*d    39,  after  a 

"''^di-rilfly  gcxxl  night,  got  up  ut  fi  a.m.  lo  go  to  work,  hia  luiiidB  and  feel 

■"ene  cold,  ho  fainted,  got  into  bed  again,  and  died  at  2.30  r.M.  tho  same 

^J".     An  alpiM:**)rtcr,  not  feeling  very  m-oII  un  a  Saturday,  thought  tho 

^■'Rh  air  at  tho  wa-nide,  \'20  milca  away,  woidd  do  him  gftod.    On  Sundjiy 

[•^moon   ho  had  a  ehort  walk  in   tho  garden,  was  wor»o   during   the 

P'^ing,  an<l  died  imrly  on  Monday  morning. 

£^  Fndnma. — Tho  sorting  of  dry,  inferior  and  damaged  wools  and 
PUny..  pmdiue  in  most  men  "  ditbi.iilly  of  biealliing,"  ojipression  and 
'  tightness  of  the  chest,"  and  "enugh."  These  elVueUi  are  more  fell 
^^len  bales  containing  "fallen  Heeces  *'  are  opened  ;  they  cannot,  however, 
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l)p  cnnRicIonsci  prodrDmftl  syinptomH  i>f  anthrax,  and  are  prul»al<ly  tine  M 
ulliiT  iinpuntii'R. 

Iniiitil. — Thcar,  in  immixod  cusm,  atv  common  to  mniiy  »lis<-a««i ;  »inl 
■re  iicvpr  severe  nr  p.'imfiil.  Tiif  piilietit  fi-dn  "mit  of  Bnrt«,"  "  '"Jt  wll, 
iiiiL  ill,"  "not  hiilf  well,"  "»?<  if  hi*  liu«l  i-:m^ht  colli  and  sontothiug 
yroA  coming  on."  In  21  por  cent  of  awes  there  is  ahivty-ing  ^  not 
amoiintitij^  to  a  rigor ;  in  2'}  per  cent  h  slight  cln'liiiiess,  in  most  c*ae* 
sumo  iUHMisincsH  at  thn  iihosl  or  stinuHdi,  mul  in  nil  a\£Vii  givnc  trcBknm 
anil  w<virini!6s.  TIil'  liistroiw,  however,  is  sn  utijihi  tlmt  tin;  doctor  is  not 
suuimoned  till  one,  or  mure  frei|iirntly  two  cl;ivs  have  juuhimI  ;  whrn  th« 
|)ati«Tit,  withouL  hi»  feeling  eoriuuitly  ill  (*r  his  frieiiiU  being  np[iri:l)fusi\e 
of  djinijer.  miiy  Iti;  fouml  in  a  cwUapaed  ^.-ondilioii,  coUl,  almaat  puWle«s, 
mid  nilhiii  a  tvvr  tiourit  uf  death. 

Alim'ntnrij  Sytfem. — The  l<»ngii«  is  always  moist  and  generally  contfU 
with  a  slight  crcumy -coloured  covering.  Thirst  is  iikiuI,  in  n  few  rnnri 
C'Xtiomo,  Api»L'lil«  is  iml  goinl,  Imt  some  have  |;art;iken  of  fix»d  niocter- 
aUily  aftur  Imvirig  work  ill ;  them  inu.y  \)c  ruiiwea,  weight  and  on- 
eouiiiess  at  tho  stomach.  Vomiting  is  moiitionoxl  in  43  per  cent  of 
tbo  catictt ;  this  may  uet-iu'  once  otdy  iti  the  euriy  stage  of  th<*  <Uitea»(% 
and  is  unimporiurit;  in  other  eaaes  it  may  lie  pei-sistt'nl,  KororocneinjE 
after  the  second  day,  nnd  depending  upon  concentration  of  the  dtsAaso 
upun  the  BUimach  iind  boweU.  LHarrhcui  it  nut  so  ftv<|ueiit  us  vomiting. 
Il  oet'urred  in  10  percent  uf  the  ca»e.s  with  occiisiuual  abdomiliut  |iain  , 
Woody  evacunlions  have  not  heon  noticed. 

Jtesjnrixluf  >i  Sij4t  in.  —  Tliu  lungs  arc  always  involvtHl,  alttiougb 
iiccJisli inally  the  tiytujitomii  »re  iilight.  In  S  i>er  ciMit  of  ctaen  thfrr  b 
pain  in  the  side,  hut  il  Is  seldom  severe  or  coiitinuous.  Xearly  nil  have 
a  feeling  of  tightnt'-wi,  opjtression,  weight  or  prowsuni  about  th«7  chest 
which  irLterrca<s  with  the  bntathing.  hi  ^nnu  tins  i»  ihe  only  chest 
syropuim.  The  hi-eathini;  i*  ttecelenited,  diflicult,  and  in  the  lator  MAgs 
forty  to  fifty  a  miuulv  ;  hut  in  two  ca»e»,  wiion  the  |«vtivnt8  were  eolduinl 
almost  piiWIi^  the  rcjtpiratioiis  iruru  only  twrnty-Kvo  and  twenty- 
six  reapectivoly.  Cough  is  generally  present,  Imt  never  aorcro  or  *wy 
irouhlu^ouiu ;  in  14  ]hT  cent  uf  cu<M39  there  was  no  cougli,  in  22  jwr  crnt 
it  was  vcrj-  slight  or  short.  In  most  cases  there  was  no  exi»etomtion.  tit 
none  »v;is  it  wry  mueh  ;  wcasionally  it  conlJiiiis  nnmerou*  email  Kpeickj 
of  bliKHJ,  and  in  a  very  few,  iind  only  in  cii&es  whi<:h  liati  continued  over 
tivo  days,  was  it  rusty -col*>u red. 

The  purer  the  ciise,  the  less  likely  i^  there  to  W  ivny  pncumoaia. 
Tliu  bniath  Il-lh  ufLi>n  lu-en  nolici?*!  to  have  a  faint,  sickly,  jHH'uliar  ftplid 
odour.  A  dusky  lea*len  hue  or  liviiltty  of  faec-,  neck,  cars  and  (ingerH, 
incrwwing  to  cyanosis  in  the  collapse  stjigw,  is  usual. 

FcrciLssiun  sounds  are  genemlly  clear;  oeeu^ioniil  irnpairmcnt  has  bcco 
noticed  on  either  side,  hut  generally  on  the  right;  it  is  never  verr 
decided,  even  when  the  ©xamination  hjis  hetru  carefully  made  a  few  hours 
bofoni  duutli,  although  mueh  fluid  has  been  found  in  thu  plounl  spaces 
ml  the  post-mart«-^m  cxaTninationi*. 
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The  rMpinMory  murmur  on  the  light  sfdor  i?  feeMo  during  tlio  eariy 
sUgci,  and  tony  W  iiuiiulilile  o\tir  Ihv  u|>[>er  half  or  more  of  the  luiig  at  a 
Utt^r  ftUige — the  perciiiwion  note  lii'ing  clear—  from  proMurt!  of  cnlar>;rfl 
gUmln  on  the  brvnrbi.  Dry,  sibilant,  cuoiiig  ^oiiikU  nro  comiiinti  on  this 
side ;  moim,  bninchiul  rulo«  nmy  be  pre:$cut,  but  crcpitaLionK  aro  very  r»m. 
Tho  left  Iiiuj4  is  st>ldoni  affect«J  «o  much  ikn  the  rij;ht,  and  much  Imw 
fn<quoiitly.  S»uic  dulncMt  and  cropitittionm  h;ive  been  iiuticed  in  <;xc«|)' 
tiorul  «iscs. 

7«<*  *  VirM/rt/nry  Organx. — In  some  casos  the  force  of  tho  virus  appoaii* 
to  Call  mure  U|M>n  thu  heart  than  on  thu  hnij,'^.  Ot-numlly  the  ptilsc  in 
tuil^  KUiall,  weak.  rujiiU  and  irrL-^iihir;  ai-carding  to  iho  slu^n  of  ihi- 
dJKUUG.  At  Uie  commencement  the  froqueticy  iind  force  of  the  pulse 
m»y  ni:*  differ  fruui  the  nonuul,  *w  th;»L  *l;in^«.'r  may  not  be.  inwpeutt-d. 
In  the  rnjiid  cixsc  (iwe  p.  5-14)  ttie  pulsn  wiw  100  a  minute  8(>ven  huiuit 
iK'for©  the  pcitieiil'4  death ;  in  Rnothor  cil^c,  twelve  hrinrs  befnre  death,  it 
waa  only  )^'2.  U  is,  hutrevur,  usiiuUy  weak  and  rupid  out  of  pro{Kirtiiiii 
to  the  apparent  sevorily  of  tho  iUnefis  (120  to  140),  and  as  the  patient 
approftches  the  end  it  become*  very  smsll,  irrepnlar  nml  uncountable. 
llic  heart  witiKhi  urn  oko  very  feeble  and  iil  ti»)e»  ituiudiblu. 

Th^  ,\V»r.viw  Sf/stem.^'^l  pt-r  cent  eijnipliuned  of  lieaddcho  ;  rnnibling 
iif  the  mind  tin<l  ali^irium  dceurred  in  '2'Z  per  rent,  of  ^iliicli  riuniWr 
five  becjime  eoinat<iH(',  luiil  three  had  cni]\ulwioiiB.  In  liwn  of  thei-e  lh(- 
vinia  seemed  tu  skIiIl'  upitn  the  bmiii,  pi-oducing  meningeal  hiimon-hu^c. 
Fotir  of  the  ease*  had  Wtcd  over  livu  day«  ;  and  thu  eymplonis  might  be 
duo,  for  example^  to  eecnndniy  blotxl  changes  from  pneumonia.  In  TK 
por  Cf^nt  the  mind  was  clear  thronghout  the  illness. 

Si-in  tinit  Jrmpaalurt.~—'Y\w  skin  i»  alivays  inoist,  and  iti  many 
patients,  when  the  Rurfaco  of  the  imdy  is  cold,  it  is  biLtlK-d  with  pempini- 
tion.  The  t^-mpcmtui'e  in  the  axilla  in  onliruny  crises  srldoin  rea(,'he(* 
103";  the  few  c^iaeft  in  which  104"  to  105"  have  been  reconled  were 
prolonged  and  combined  with  pnciimonia :  in  one  oiao  107  was  noted 
two  houm  before  dwith  on  the  eeventh  diiy.  Tho  tero[wniture  w 
lutuilly  -t'  to  5'  higher  in  the  reetum  than  in  the  a.\ilb,  and  falU 
mn  iho  diseMAC  advances;  as  in  the  following  rxnmples — ^cien  h()iir.< 
bvforu  death,  axilla  IfTG,  under  tongue  liSI',  within  reetinn  1U:,''2\ 
Another:  axilla  OSM",  under  tf>nguo  99■C^  within  reeium  lOS-T';  fivo 
boors  afterwardu,  when  cold  and  pulwlesa,  reetiim  1 1)  I  *7".  Again, 
Ivdvo  hours  before  death,  axilla  97-2' ;  ehorliy  Iwfuro  death,  axilla  93% 
rectum  101%  In  anotlior  two  hours  befonj  death,  axilla  {.'{^'2",  rectum 
104-2'. 

VrinnTy  Sy.'tem. — The  urine  is  scanty,  dark ■  t-oloun'd,  and  cif  liiyh 
tpocitie  gravity,  even  up  to  1010.  In  w'veral  ca^es,  both  of  the 
cutoueous  and  pulmonary  form,  it  has  been  found  to  contain  albumin — in 
ono  case  e-qual  to  two-thirds  of  the  bulk  openited  npiin.  More  frequently 
it  cooiuirijt  hilt  a  small  i|UaTitil.y,  and  in  the  greater  number  of  caaefl  not 
any.  In  one  catte  of  cutojieous  anthrax,  in  which  the  patient  recovered, 
the  Bpecdic  gravity  was  1043,  and  a  rpiantity  of  nu^'ar  was  preavnu 


Tliu  syiupUtms  uiuL  progrcEit  of  piu'o  cases  arc  wliat  wc  uiay  tuppow 
wiiulil  fdlluw  frum  lliQ  imiciilation  of  vinili'nt  aiitlinix  vinia  inUi  tfcr 
tnn.'iil;iliii<;  fliiiiU  «f  a  healthy  pprspti.  In  tho  nmrt  mpkl  cawti  tbr 
inv:j(iiii;^  f'ji't-o  id  mi  overwhi'liiiitig  ttuit  tlu-  iiiitiiil  cxillajisi-.  onnttnum 
ami  tji(!  «trtniL;  nuin  yit-Itb  lus  life  u-ithotit  a  sipi  of  rosUtiinco,  In 
•jniiiiary  casi-*  n'.'u.-tiiiii  Uike»  ])l;ict',  fuiloirwl  hy  coiUjAHo  utnl  cIesIIi 
Iwfunj  luL-ul  iutlainiiialory  li-HJoiia  mask  the  ruitura  uf  the  illiiesa.  In 
mora  prolongwl  ouscs  intliimtnatory  clianj^cs  tiiko  pliirc  in  tho  Ituip. 
ivlii<;li  vury  niucb  oWiiro  tho  iiuturu  «f  the  illuoss,  ;inti  arjii  their  own 
])»niciiliir  (l-Lii^urti ;  tmb  Lliuy  inditati!  u  diminishod  r'tsit  froni  tiu 
.'iiilhmx  iiuUcin. 

J'lipij  C'ljse.  —  It,  N.,  itgcd  58  years,  man'iwl,  etmng,  st*jul,  anil 
hHialthy-hioIiin;;,  luul  horn  a  wnoj  -sorter  oviir  forty  yraiw.  Hi* 
ppcvioiia  hftiltli  Iiiul  been  good,  he  had  iilso  Iicen  very  rrjfiilar  »«J 
tuinpuratu  ni  his  li.'il>itH.  For  futirtecii  y^^rs  he  Itnd  sortt-d  al)uicj 
On  •hixic  '2'tih,  1K77,  hn  hat]  opctiw]  a  Imd  Iwg.  Tho  (oU.iiiiiu: 
niomiii,;  wlii'ii  at  hi"*  work  he  fiOt  vtenk  and  perspirud  (nvlv.  !!«  twi 
firi'at.  ilJtliiruUy  iti  tvrtlkin^  liomc,  ttvo  ami  si  half  niilcs.  Ilu  went  to  Itcti 
liimctly,  uiifl,  as  tho  lirr^thin^  wiw  mth^r  npprrfisrtl,  took  an  cnictie  ni 
itiii«tiin],  Kilt,  »nd  warm  wat^ir.  He  ^vas  8t'i.'ii  hy  mo  at  B<'%"cn  n'clwk 
thn  simu  (wuiiing,  luid  tiUtt<»l  that  he  had  not  frit  chilly ;  thern  bwl 
m  iiJ  thiiTtt,  vorailing  or  puiji ;  the  tonjjiio  was  moist,  nliL^htly  costML 
iDd  fvlt  cold  to  thu  toiidi ;  thvra  vrns  some  wheeziii;;  in  the  tracht^  %'erT 
littK;  Hioiij^h,  no  exprctomtioii ;  n^spiration  .1+,  no  diilncss  on  |it«niwsjiin 
<jf  chest,  iiomti  dry  cooing  soiuuls  over  li^iht  lun^  p<i!it*'rioHy,  no  laoift 
KouridH  ;  ptilse  1 00,  vury  wiiak  and  irregular ;  lenifienitiire  in  oxilb 
97-6  ,  under  toii^nn-  Oj*-!",  within  renttmi  102-2''.  At  11  P.M.  ihpre  wu 
no  diihu-sii  on  porcn*tioii  of  chiwl ;  ropirHtion  -tO,  no  moist  soutids,  dry 
HoiiniU  on  ri;;hl  side;  tcmjH'nitii'T! — axilla  9fi(i\  iwtiim  102'ii';  piilw 
ni[«il,  irrp^diU',  uncoimtaltlc :  liaiula,  knees,  face,  and  tongiio  cold;  per- 
);pinition  free,  mind  clear.  He  died  three  hotirs  oftcmrards.  Daration, 
suvRiitern  htnirs. 

Oedinnry  t'asf. — 5J,  F.,  aged  Sfl,  a  sorter  of  mohnir,  on  May  Sid, 
1880,  complained  of  feeling  rather  sick  and  weak  ;  he  h:ul  no  [lain,  sligilit 
voiigh,  no  ejqHv'toratiort.  Chf^t  on  pxrcnssion  in  front  and  hehind  clear. 
rcwpiratory  murmur  over  right  lung  ve?i-y  feeVilo,  no  inf>ist  stmnda,  rr«[Hrk> 
linn  24;  pulso  lUfl;  terajierature,  axilla  I00'4\  Thi-n?  w;is  nothiog 
;ipp!Lrent.  in  his  p<'neral  condition  to  cause  or  correspond  with  the  <langcr- 
oitH  rharattttr  of  the  pulse.  Maif  4/A.— Had  little  filet'p ;  rc»pinttion  -9, 
pulip  1  iO,  emdl,  fceblo,  and  uneven;  tempemture — Jixilla  OiS-l",  moulb 
lOii^  rectum  lO^'-i".  Complained  of  nothing  lint  sickness,  had  vomitad 
fr^iuently  ;  at  It)  P.M.  right  lung  sounds  very  fccbk>.  no  decided  duluea^ 
rnspiratton  30;  pulse  116,  vcrj-wcak;  temperature — axilla  il7'3'.  mouth 
aT'D',  rrclum  \i\V  ;  eictremilies  cold.  M't\j  ftlL — liUngs  re4»naiit>  no 
crepitation!?,  respiration  40  ;  tongue  moist ;  pulse  L20,  scarcely  coutitaiUe; 
collapse  increasing ;  temperature— axilla  !l7"  mouth  98^  rectum  lOO'S*. 
At    5    P.M.   the    lungs   anteriorly  wore    resonant,  respiration  AS;  patae 
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iilmi>sl  iinpoitu>[)til(Ic;  very  restless.  At  8  P.M.  Iio  ilietl.  Duration  of 
iLlnoss,  four  diiys.  Large  numbers  of  typical  niitlirax  bjuiilli  worn  after- 
wards, found  in  the  Mood. 

Pr.)t<»if]ril  CVw. — M.  C,  ageil  30,  a  Capo  mohair-aortor,  liaa  always 
lijid  good  huiillli.  II«  left  m>rk  en  Miiy  19th,  1880;  full  shivery,  as  if 
Iio  Ii*fl  ail  influenza  cold ;  pcrsjnmd  freclv ;  fllight  cough ;  tcmporature 
IW,  pulxo  r^'guiur,  full,  128.  On  tho  2dth  had  paiti  iti  tliw  luft  wde, 
folt  weak,  iiempinHl  fret-ly,  flight  ruaty  i-xj^ctomLioii  ;  somo  i'ri;|iiUtionii  lit 
the  Ikisc  of  loft  luii^  posu'riarly,  no  niiirlccd  dulncsa  ;  tfrnponiluro  104"i3"  ; 
]ml*e  128.  On  llie  22ih1  i>as»>.i!  a  rL-atk'aj!  nij^hl ;  no  coiijth  or  uxpt-ctora- 
tioii.  On  tho  23rd  Ml  luvdy  ;  no  pain.  Oil  the  24th  uioru  puiti, 
particiihtrly  in  cheat.  Tubular  breathing  over  lower  portion  of  left  lung 
posteriorly,  ditliie«<f  marki'd,  aUo  sliglilly  uti  riyht  nidc ;  tL'iiip<-mture 
103'2°,  puleo  reguhir,  130.  On  Ihti  "-•Slh  felt  bettur ;  not  much  jisiin ; 
mind  vandering.  On  the  36th  apponred  bottcr ;  not  much  cough,  sumc 
expectonitiun,  not  eolomi.-d  ;  wit  up  in  hod  when  dw-tor  wa)*  prfwiit,  and 
took  n  pint  of  mutton  broth.  On  the  27th  niiieb  woi'^e,  insensible; 
breathing  laboured  and  rapid;  piibe  136,  weak  and  irregntar.  Hands 
»nd  anus  wanu.  Uu  died  siiortly  afteruanU.  Itiinttion,  nine  days. 
Characteristic  bacilli  were  found  in  the  ]iei-ieardial  i^erum. 

Dnration  of  Illness. — -Number  of  cases  fatal  within 

1  day.     2  (Uyi.     3  dnyK     I  days.     S  cUys.     10  dayK.     Orer  10  A»,y%.     Total. 
3  13  18  13  7  7  ^  «3 

Diagnosis. — The  plifjliLest  illnefw  occurring  in  thnsn  RTpoaed  to 
infection  should  bo  looked  \x\t>m  with  sUHpioinn,  until  the  poaaibility  of  it 
beinj^  anthrax  has  boon  nugu.tivt.'d.  In  the  early  Etaj;c,  when  the  symptonu 
ure  ihe  Hiiine  Jiu  thoxe  of  4)n)iiuir}-  aiEmentti,  diagtiu^in  in  iinposeiblo. 
In  the  middle  stage  there  u  often  nothing  eharaet-L^mlic  in  the  con- 
dition of  the  patient  to  determine  the  grave  natuni  uf  the  disease ;  hence 
not  infra r|ueiiL]y  it  !»  unnveognisis:]  until  the  pulient  in  cold,  livid,  uttmuil 
puUeloas  and  dying.  In  tho  liut  stage  of  i-apid  or  ordiimry  altaeks  the 
combined  sympluius,  as  before  given,  aitt  Biiflicieiilly  di-tinite,  In  the 
mure  pnilmiged  ca^e^,  complicated  with  pleurisy  and  pneumonia, 
diagnuifiH  is  vury  diHieitlt  and  uncertain  -.  pi-rhajM  a  Mcak  pidtiti  and 
pniMtmtion  out  uf  jiroiHirtion  to  the  bnnU  hiiions  tuuy  e.xuiLe  iv  suspieJon, 
whith  can  bo  confirmed  or  dispelled  hy  bactcriologieal  or  physiolngical 
methods  only.  The  microscopical  examination  of  the  bbmil  for  bacilli 
will  not  cffton  be  (;<im"lnsiv« ;  it  is,  however,  rt'[wirled  that  bueilU  have 
l>een  found  in  the  blood  of  patients  who  rccoven'd.  When  the  nature 
uf  the  disease  is  apparent,  bacilli  may  '»r  may  not  Im»  fuiiud  in  blutxl 
taken  from  Lhe  finger  iir  lobuU)  iif  the  ear;  and  ibis  bkHxl  If  given 
Bubcutaneonaly  to  a  moiwe  will  certainly  be  fatal. 

ProgTloslS.— When  a  stnmg  man,  a  sorter  of  noxioun  material, 
complains  of  slight  illness,  as  if  he  had  got  eiilil,  and  aft<;r  eareful 
examination  nothing  more  is  apjarent^,  a  guarded  prognosis  must  be 
given  ;  ho  may  be  dead  within  twunly-four  liours. 
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\i  th««  nn^nt  lit^  more  ilfc-idiMl.  H.n(l  llii^rf^  )\as  Iiur-ii  Khivvriiig,  fuUuwwl 
Iiy  other  symptoms  of  A  "  wvero  cold,"  uml  a  ti'mi»enUurc  above  lu3S  , 
the  prognoHi'fi  will  be  more  favourable  ;  iIicbc  syniptoms  hidicute  liuL  \\u 
pntietil.  ha.4  hocn  ahio  to  resist  the  Diiiilaiight  of  the  specific  diseufic:  «nd, 
iiUliou^h  hroin:ho-piieiimoai.'i,  pleuritic  effuRicm».  and  ««condary  saj^wn- 
tiDim  may  folliiM-  ;iri(l  hi]!!  liit-jr  own  iliin^ci-m  those  compUcatioaB  &n 
imiAgoiiistic  til  antbniv  flovcln|>nient,  and  Uio  chancM  of  the  patient't 
recovery  nre  mo™  favounible. 

It,  in  piMli»l)l(!  thjit  many  iKiti»iit9  rL<cuvi'r  fn>tn  atiiwks  nf  this  dk- 
u;i.tft,  as  they  tXo  fiiim  ciituiieuiu  anthrax.  Aiitomls  recover  from  wvov 
attarks  of  constitutiyiial  anthrax  prvdufwi  vx}Hinmfritally.  Bill  althuo^ 
liacilli  Imvi-  fn.'i|iu<ntly  Imc^ii  fiiiind  iti  bloijil  tAken  fnim  ]uiti{^nl«  «\'anlj 
liourii  Iii-forii  death,  in  a  few  only  have  ihcy  been  fw^cn  in  tlie  litood  oJ' 
patients  who  recovered  ;  indeed  in  no  reeurded  eaito  uf  racovory  ha«  Uxir 
preaeftiT  \w.v\\  pnivwl  liy  at'eunite  u.xjierimenttil  meLbod^. 

PATriDifli!ir.Ai.  Anatomy.— Cutaneous  Anthrax.— />*m/. — Ds^-Bine 
(II),  \Va)fi»cr,  Koch  (26),  Comil,  Straus,  and  Turner  have  de«cnbei) 
the  states  present  at  different  »Ui^s  of  the  disease.  During  the  fir»t 
few  (Uyii  the  rhaiige^  it)  the  i^kin  tit  the  point  of  imictUittion  are  thoK 
of  acute  infljimmatioii,  followed  by  fibrino-seroiw  exudation  and  ceotm! 
necrasit.  The  ULuck  esichar,  consisting  of  epideniiis  including  \\t 
Miilpighian  layer,  ib  dcprrtvtt-jl,  ami  diHm  not  e?ct«-nd  deeper  thnn  ihc  skin. 
The  epidermis  around  may  lje  ditached,  and  the  denni*  appear  of  a  dirtv 
yellow  gmy.  or  a  retUlislj  purple  eoloiu".  The  exudate  evnUiitu  red  Wiwd 
glohuli'*,  II  few  hnicorytcH,  the  luieilli  anlhrncis,  imd  often  other  iieridonul 
micri)t)e(i.  Tli«  [Mpillie  arc  swollen,  and  the  intorspocea  filled  with 
Ieuctx:ytes  and  biieilli  anthraeis.  The  bacilli  are  invguhu-ly  distributed, 
but  are  moHt  tnimemUH  near  the  c«char,  beneath  the  adherent  epilhelium 
in  the  Malpijihiau  layer.  In  the  surface  layere  of  the  akin,  after  a  few 
dayR,  tither  Uu'teria  are  found.  In  the  deejier  layers  Uiuru  aro  very  fev 
bacilli,  they  do  not  extend  in  great  numbers  more  than  two  inrhi^ 
beyond  the  e^iehar.  They  are  not  found  in  tlu-  ailip«)i>e  tissue  benealh. 
The  brawny  swelling  when  cut  mny  be  crowded  with  small  interstitial' 
haemorrhage:*. 

Gemnil .  - ' 'V\ifi  gtntes  of  the  ^-nrioits  organs  are  in  gnsat  mcamiv 
similar  to  those  found  after  dmth  from  all  foi-nw  of  anthnix,  the  local 
leaioi)'*  pjt'di>iiiiji;ilin^  arioi'din^  lo  the  \>n.rX,  inii'nilal'e<I. 

Intestinal  and  Pufmonapy  Anthrax. — Exirrmtl  Chan^i. — Thr  di»- 
eoloration  itf  liecompoaition  appear?  very  aonn  ;  it  h  of  more  than  the 
UKUal  livitlity,  and  is  not  confined  to  the  posterior  p-nrts  of  the  body. 
Within  two  to  four  hours  the  lips,  eare,  neck,  upper  part  of  the  chmt^  ud 
nhouldet-H  are  nf  a  d:irk  purple  colour  ;  the  nail*  of  a  bl:ick-blue  cohjnr.  atid 
the  e.Ypo!^ed  ^kiu  of  the  penis  and  iscrotum  claret- coloured.  There  may 
hUo  be  minute  purple  spots  on  various  pjuls,  more  frequently  on  the 
eheat  and  abdomen.  Uark  chocolate  coloured  fluids  issue  from  the  mnath 
and  nose.     The  cellular  tissue  in  front  of  the  neck  and  upper  part  ul  the 
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U  «7nH'lJnic4  sii'uUcu  AJid  cmpbysuniatous,  and  gives  a  crackling 
ition  iindtT  thii  firigi-r  on  pn:'SKiiri\ 

/mLtwiJ  I'iutiKj^s. — The  exl«rii;il  muBcles  of  the  chest  or.  section  arc 
HUii  dark-culounii,  excupt  when-  ihnre  '\s  miK'li  <i;()t<nirL  On  remorin^ 
Ike  sturuiui  lh«  culluUr  tt^tiu  lioiuiath  in  somotinirii  omphyiM>inatoii», 
Hid  tiiil>t>lvfl  of  gas  feckpo  ;  at  other  tiniKa  tht^re  i»  fvimJ — nut  infr<,'((iiently 
— »<nti<lctnl>]e  geUtilKmiiwtii'iiiitDf  thr  (.vlliiliir  ti^ButJ ;  occ!U>ii>na1I_v  it  han 
Wn  soon  lo  Ix?  extensivj^Iy  infiltrated  with  Mf^oiJ.  The  pleural  spacM 
4liiiwt  itivttriably  contain  a  lurg^  qmuitity  uf  cItMr,  titratv-coloun.'*!  bt^nim ; 
tflen  two  to  four  piiiu  in  uiich  m\v. — gciHTmlly  mi)»l  in  i\w  ri^dil  sv.\«. 
Any  infldiumawry  It^ions  of  the  pU^iira;  uru  duo  lo  ficcidciital  cause*.  Thn 
wtvrior  »urfac'v  of  tliv  lungs  may  appear  uunuuL ;  or  ihu  gelatinous  tixlvnta 
tuulrr  i\\f-  livnmd  covering  m&y  Ho  as  mueli  i\&  ono  inch  in  tbickiic&8  at  Lhi^ 
IBM  dfipendeiit  [xirt^,  and  mny  cxt«nd  huHruen  tho  laW-*  without  any 
pUUtc  luQiLuiitiatory  i>xudatioti.  Under  tho  MoroUHVoulaiuofti'ti  numomiiH 
imill  patches  ul  ecchymoscs.  On  scctinn  tho  lungB  arc  ciigorgnd  ■with 
dirk-Golmired  Uood,  the  right  mure  so  thati  the  left;  the  posterior  and 
hww  pnrtA  arr  morw  congosiwl  aiid  utdcniatoiu ;  eunw  portionii  ari»  mure 
•Jid  than  oibrrs,  niid  of  a  Mackcr  n-d  colour.  It  is  not  uncommon  to 
'  SihI  rxtr;ivii«»tiun4  of  Mou<l~— anv  "^^^-vi  to  that  uf  a  walnut  —  in  the 
ptTEnchymu  of  the  hiii^ ;  and  in  prulongt-d  vaaoh  tliu  larger  uf  thuso 
ftppcar  to  bocomc  pmifurro. 

Tbo  Bronchial  Ctlamb  are  generally  (.■nlargwl — nut  invariahly ;  they 

Bay  1)0   the  bizo    of  a  hi'ii'ti    n^g.      The    right    is    n^ually    thti    larger. 

Ucr  arc   half),  CMily  In-oken    down    by    the    thumU,    unci    (illetl    with 

ikrk-culuuriil  bluud.     'ITil*  Trachea  and  Bronchial  Tuhee  cuntaiii  frothy, 

-rilJLtnud  mut-iiH  ;  llni  mucuiis  mirmhnitic  uf  tho  Iniehi-a  anrl  of  thi; 

liroiiclii  is  ntainetl  a  ehtret  euluur  and  swollen  ;  bene<ith   it  patehe)< 

A  cstravasated  bkxKl  are  fit-qnently  stwn.     On  a  tranovunin  acrtioti  the 

ii  ««cn  to  be  narrowcirl  by  jelly-like,  floro-«anguino1nnt<,  and  ho-mor- 

infiltnition.     The  phiuyngwil  connective  tissue  may  Iw  edematous 

itifiltmled  with  bliKid. 

"Hio  I'erieai-dium  at  in  Iman  may  he  surroiinrlod  by  blood  diffiLird  in  the 

«J1iUar  liMUC.     It  may  have  numerous  pete<:hial  sptits  betwt*!!  it.'s  layens, 

"t  they  may  \w  )ic])aratod  hy  a  thick  layer  of  gi.'latinous  sciiun.     Tho  peri- 

iwliid  fluid  \i  frcijiicntlj'  increased  in  f]imntity  np  to  five  and  six  otinceii. 

JA«  Epieordium    and    Endocardium  show  subserous    petechial   jHitcheB, 

■oae  within  thu  heart  at  thu  attaehnn'nl  uf  tlm  valvc«  being  the  kirf^t-at. 

The  Ulood  i«  nearly  always  Huid  and  <jf  a  dark  euluur,  almost  black. 

■>  iy  few  prolonged  cases  soft  elote  were  found  in  both  lentriclos.     The 

Wei  blfKxI  producoa  swelling  and  engur^ement  of  tho  parcnchynifl  of  the 

^l««Tial  organ*. 

I*  The  Hiuirt  Muscle  i^  dark-colnureii.  soft  and  flabby  ;  it  may  Ih)  timpty, 
r  crouiain  dark,  semifluid  bloiwl  in  all  lU  eavitieji.  Tho  auricular  and 
■T»trieidar  septa,  and  parta  of  the  muscular  substance,  may  even  be  of 
■^lack-red  eolunr  fnnn  estrav;uiatiuns  or  Hiaining  of  bluiwl.  The  att.-u'h- 
tenu  of  the  cords  to  the  muscular  columns  of  the  tricuspid  and  mitral 


valvM  may  l>o  similiirly  diacolimrccl.  A  dark  red,  oven  layer  «  \^aai 
may  sepufate  the  ei>i'uud  layers  of  i»oma  of  the  cusps  uf  the  pulanoaiy 
or  ftortic  valves.  TKo  corpora  Arantii  may  he  8««n  hlack  fram  ecchynoiM. 
The  lining  mcmlirnne  of  the  h<.>art  aiitl  Inrj^er  veiisels  u  Btaincd  viA 
u  huu  vuiyin;;  (nun  a  jialt;  ihrrry  r«(]  to  a  djirk  cliiictilulc,  aconnbi^ 
to  the  length  of  time  which  may  have  clapfied  since  drath. 

Tbti  Altdomeii  in  pulmotiaiy  anthrax  does  nnt  oftvn  contain  niiki 
fluid  ;  but  in  the  intentinal  furin  a  cmisidenihlQ  quantity  may  be  preauiL 
]n  one  case  of  cutaneous  anthriw,  on  the  cheek,  »enim  from  which  hi 
gut  into  thu  muuth,  the  intc;stinc>8  were  very  much  involved ;  and  four 
pints  i}f  bldiMl-aUiiruKl  niinnn  were  fuiiml  in  the  atidomen. 

The  ({elatinoiifl  (wlLma  noticed  in  the  cheat  in  ofien  found  in  ih* 
abduQiL'ti ;  it  nuiy  L>t;  very  considerable  in  the  meseiiterj',  ur  in  the  ceUukr 
timtuo  suiTt)un(Hn<;  itin  kidneys.  Kxtravasalcil  hlonti  in  small  or  Iw^ 
patches  may  he  found  under  the  serous  covering  of  the  varitMU  orgut. 
Bfttween  Uie  lay»i«  of  r he  mesentery  paLchea  us  largo  as  the  oiitfipmil  luud 
have  hoen  seen.  Them  may  ho  much  Wood  also  in  the  cellidar  tisMi* 
around  the  kidney.  When  the  intestin^ni  are  affected  the  mt-e^titenc 
glaudti  may  be  mueh  enhu-^ed ;  in  other  castw  thoy  may  Iw  nurntal  hi 
tho  Stomaeh  and  IntcAtinos  patches  of  flxtravaaatcd  hlood  arc  loand 
under  the  mucous  membrane,  and  also  numurgus  large  congested  pBldn 
of  n  mulberry  hue  tteveral  inehits  Iodk.  and  often  involving  tho  gratir 
part  of  tlie  eireunif<*rfiie€;  of  tho  bowela  ;  or  tho  eeehymosea  may  hw  wtj 
numeroUR,  Hmall,  each  with  a  l)Uek  centre,  and  varying  in  size  front  tk 
hcvul  of  a  pin  to  a  lentil.  'i'lie  t^uhniueuus  ha^morrluijfns  when  hap 
appear  as  subserous  on  the  extermd  tiflpect  of  the  bon-els.  In  otktr 
cases  the  mucous  lining  of  the  stomach  and  intestines  may  be  perfectly 
normal  in  apjMuiratici!. 

The  coiulitiou  of  the  Spleen,  like  that  of  alt  other  orgaas  in  tliii 
dinea^e,  varien  very  mneh.  It  in  generally  larger  iluui  niktursi — half  v 
Iiirge  again  or  douhla  the  n-itural  size  ;  hut  nnt  infrequently  it  is  wi 
altered  in  size  or  iippeantnce.  Whnn  cut  into,  if  much  enlarged,  it  ii 
diffluent^  grumoiis,  and  the  matter  flowing  out  is  almost  blarh.  In  aUitr 
cases  the  oi-gan  is  soft,  pulpy,  anrl  in  appearance  as  in  other  specifr 
febrile  disejisea. 

The  Liver  i«  lesj*  frcr|uently  affected  than  other  organs ;  it  appoin 
getierally  to  be  noiTiml  -.  Inil  it  may  be  very  full  of  UimkI  ;  it  somctinMi 
prcgnnts  numerous  ifmull  htemorrliagic  areas. 

The  Kidnoys  have  occasionally  small  extravasations  of  blood  bewitfc 
the  capsule  ;  the  parenchyma  is  usually  gorgi^l  v-ith  blood. 

Tho  Brain  and  Spinal  Oi>ni. — Kxtravasations  of  blood  not  inf* 
quenlly  liii  het.ween  the  membranes,  sometimes  completely  sumiiindia): 
tho  brain  juid  filling  the  lateiTil  ventricles  ;  smiill  infarcts  to  the  siae  dk 
poa  may  occasionally  be  seen  in  tlio  eeriibral  snktiance. 

The  thai-actcml-ic  change.*  are — (i.)  The  discoloration  of  the  ikio: 
from  this  alone  in  many  cases  the  cause  of  death  may  Ira  surmised  In 
somo  caaes,  however,  it   is  nob  decidedly  marked,     (ii.)  The  gelAtiixn> 


b 


"wlcma  of  the  cellular  tissue  in  various  pnrte  of  the  hoHy  :  particularly  in 
thd  luitcrior  inediastimim,  aronnrf  the  phjirynx,  the  inichea,  thu  Wm  of  tlif 
b«9irt;  in  tb«  meventen',  the  omenttim,  niul  tbe  adipose  ti»>suc  aruutid  the 
kidneya.  (tii.)  The  extravasations  of  IiUhkI  :  whii-h  may  lie  extensive  in 
the  chest,  the  ahdr»men,  and  the  head  in  the  iui.me  patient ;  nr  tn  only  one 
of  these  places  ;  with  iiinumerahlo  smaller  heeniorrhngic  areas  in  any  orj^aii 
or  U'astio  in  any  part  of  the  hotly,  (iv.)  Tlie  extensive  serous  effusions 
into  tbo  plcurtp,  prn'cardium,  and  peritonfium. 

■iorosoopio  Anatomy. — Puhwnart/  ^nthrar. — For  our  Imowledge  of 
thr  rairrortocipii'a!  chanw;t<!!-A  nf  the  tissues  in  this  form  of  the  disease  we 
■TO  deeply  in<l(?hted  to  IVofessor  (impnlield,  who,  in  his  report  to  the 
Local  (.Sovcrnment  Board  in  l!*81  on  the  Wool  Horlera'  Diseii-^e  in  Bnvd- 
(onl,  gave  a  full  and  lucid  account  of  h\n  numerouR  pxpcriniciilrt  and 
WDtnutKationa.  From  this  repoi-t  we  g:i(her  that  "  the  le.sion  in  the  lironchi 
praMaitod  in  vanoiis  degii-e.t  con^laiit  and  charact43ri8tic  features,  limited 
thnost  entimlj'  to  the  lower  part  nf  the  tra^h<>a  near  its  bifurcAtion,  to 
the  two  main  bnifnchi,  nnd  in  one  cose  only  roLiching  to  the  fir^t  division. 
In  the  earliest  sOi^  of  the  pnKe^i  the  most  superficial  layei^  of  the  mucous 
memlinuie  are  found  to  be  intiltriLl^xl  with  harilli,  later  they  are  found 
in  teanty  cluftera  in  the  somewhat  deeper  layers,  still  however  only  in  the 
ounnective  tissue  siiiuee  or  in  the  lymphatics.  Vor}-  Bi)eeilily,  however, 
than  appear  two  special  condltiona,  viz.  hiemorrlui^e  and  iriHiimnuUion." 
Tbe  hax&orrfaage  may  be  slight  into  the  sub-epithelial  ti^ue,  which  then 
beeomea  detached;  if  more  extensive,  it  m.iy  involve  the  mucmta  and 
submucous  tissue  thmuj^h  their  entire  dejjth.  In  the  viiinity  uf  the 
bieinorrhages  is  a  more  marked  accumulation  nf  bucilli ;  they  crowd  the 
superiici:d  bynrs  of  the  mucous  membrane,  and  ai-e  found  in  larger 
otunbi'rs  in  the  connective  tissue  ;  mosses  arc  alao  found  hero  and  there 
in  the  lymphatics,  and  sometimes  in  the  smaller  l)Ioo<l  vessels. 

DistrilmiMit  af  thf  Jhu'iUi. — In  aiiimalit  the  bloofl,  fluids  and  tis-sueii 
■omettmea  swarm  with  them  :  in  imtn  they  arc  less  rnmierous.  They 
arc  always  to  lie  found  in  the  tiKsucA  near  the  |>nirit  of  iTioeulation  ; 
tbey  crowd  the  lymphatic)  to  the  neAtviit  gland.s  ;  and,  by  plu^ng  the 
onollor  vessels,  they  give  rise  to  extraviisations  of  blood.  They  are  gener- 
ally pn»cnt  in  the  scnim  from  vesicles  around  the  cutaneous  lesion  ;  some- 
timL's  Vfiry  few,  nay  one  in  a  score  nf  fields,  at  other  times  ten  to 
tweaty  may  be  seen  in  each  fielrl,  The  iuorulatinn  of  cnsceptiblc 
rodents  with  nemm  taken  during  life  from  a  %Tsieln  nivir  the  eschar  is 
generally  fatal ;  hut  sometimes  hi^s  no  cH'eet.  Rlood  and  serum  from 
brawny  cedoma  at  six  inches  distance  from  the  point  of  infection  in  the 
early  sta^c  do  not  contain  any  bacilli ;  in  tho  later  9taj:;e  a  few  may  be 
found.  Blood  from  near  the  vesicles  Burroundinp  the  eschar  may  not 
hold  any  hai-illi.  In  the  early  stage  of  gcnersd  infection  none  will  be 
fmmd  in  the  blood,  and  injection  of  the  hlood  into  susceptibln  animaU 
will  have  no  effect.  In  the  later  stage  a  few  bacilli  will  be  found  in  the 
blofxi  from  tbo  ear  or  finger,  and  the  blood  when  iujocted  into  a 
guinea-pig  will  be  fataL 


The  (jelatinmifl  n^demfl  eoiitain*  a  fow  ImciUi,  du'VOT  large  nnnJwMLi 
Tliis  Huii],  wlivn  injoctcil  iritua  nil>bit,  biis  cK'faaioiiully  Iwcii  f>'UrMl  wit 
I'ffect ;  usitally,  hnw^^vtr,  it  is  virulent.  The  sfrum  in  the  pleura,  pericmr- 
dium  ami  periUmciuu  gotn-nilly  conUiiis  nunieroiw  l.>acilli.  Th^y  may  no* 
be  foijiiil  in  fluid  withdrawn  ilunti^  life;  or  poeaibly  nftvr  dcutb  ;  but  umuUt 
they  gniw  in  these  pure  cultivating  fluids  after  death  to  a  considomhlf 
len^jth  :  if  kept  in  a  sealed  eupillary  Ulbc  for  twcnty-forir  hours  thttf 
le]it()lhrtx  fil'iriitints  ivill  he  inereiited  and  hecomc  vonvoluled.  Bocilltirr 
eummtin  in  tlic  iiritic  of  doiuL-stic  aiiiiimU  when  sufloring  fmni  thia  diaeiar- 
[ii  mail  tho  kiihifys  are  not  bo  frL'qnently  involve"! ;  but  when  they  jh. 
Iittciili  ivtejijie  with  bltxtd  fmui  thu  cjipillaricA  of  the  glomeruli,  and  y;njt 
lu  a  cfinsiile ruble  length  in  tho  urine  before  it  is  voided  from  tlid 
bladder.  In  the  wrniL'  way,  by  rupturu  of  cupillariett,  bacilli  arc  fouM 
iti  milk;  they  will  pass  aljio,  by  nipturo  of  vpssek.  fmm  mother  Ui 
fa'tua  thrt-iugh  the  placenta.  Tliey  bnvo  also  he«n  found  in  the  f«w 
and  the  KpiiLmn ;  but  tho  n:{K)rt  uf  their  piT^cnco  in  the  ttweat  requiiv 
confiriJiHtifm. 

In  Biictiima  of  the  lungs,  heart,  liver,  kidneys,  spleen  and  other  o»|pi«; 
])aiuUi  will  gepumlly  be  fiinnd  in  small  numbers;  but  they  may  l)cn 
few  and  scattered  that  In  some  sections  none  may  ap|)eiir,  occasioailly 
nut  even  in  (he  sjibn-n  :   in  nlher  eases  they  may  be  inniirnemble. 

Inoculations  with  blcHxl  withdmwn  twelvo  hours  Iwfore  the  dnaili 
of  a  jjutieiit  may  produce  fat;il  anthrax  in  rabbit*,  guinea-pijja  and  mitt. 
such,  however,  would  not  be  the  case  invaiiably.  When  the  blood  hu 
lionn  aliBtracted  within  a  fi^w  hours  of  death  a  fatal  result  has  alvan 
followed ;  although,  on  microscopical  examination,  IwioiUi  may  not  hatr 
been  found  in  it.  All  tluiiis  and  tissues  which  contain  the  eharacterisU 
bacilli,  and  arc  frvah  whi-n  intnKlticwl  into  the  blood  of  au-iceptiWr 
Jinimalo,  will  give  rise  to  aritbnix  ;  but  if  not  used  for  tfarse  OT  icnr 
<lays  thu  effect  may  be  liligh^  or  absent. 
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Preventive  Measures. — In  nearly  all  casc«  of  anthrax  in  bud  tk 
infection  in  (brrivcid  from  wools,  hairs,  hides,  and  so  forth,  nf  foreign  otr^ift 
In  the  connCrios  wlimtc  these  are  exported  they  are  welt  known  to  be  fn* 
iliaeased  animals,  und  might  easily  be  clusHifietl  separately  and  specnQj 
troatdl.  We  have  no  h-^jal  power  to  pri-vont  the  iin])oitation  of  siifli 
infective  materials ;  hut  merchants,  through  their  agentit,  might  do  a 
great  deal  by  insisting  upon  the  sepamtion  of  "fallen  ileecee  "  and  "dead 
hidfis "  from  soutid  niat*'ria!s.  At  pranent  any  foreign  wool,  hair  nr 
hides  may  ho  noxious  ;  and,  even  when  o|)i!ning  Inles,  there  u  some  riik 
to  workmen  if  tht.'  ront4m(s  be  dry  ami  dusty. 

The  "precautionary  regidations "  agreed  upon  at  Bradford  spedfy 
that  noxioits  wools  and  liair?,  which  frequently  contain  ''fallen  flwcfc' 
shall  be  stepped  and  waahifti  in  "  hot  suds "  (soap  and  water),  and  «fw 
warrls  sorted  while  damp ;  that  oihcps,  which  are  dry  and  dusty,  shall  it 
sorted  ov«r  "boards"  (oijen  wire  work)  pro^-idcd  with  dust  extrsctag 
fans.     The  collected  duuL  must  be  burnt.     All  dead  skin  and  clipfMiigL 


utA  ^**gs  in  which  noxiftiis  vfxAa  anH  Hjiir*  hiivfl  hfrfri  inipirtoi].  mmt  be 
disinfecUxl  before  tbcy  an:  &oitJ.  Tliu  i^Ji'tiiig-rooins  miiiit  bu  (JiHinfccted 
utA  kept  clcfln.  The  sorter  must  not  work  if  he  have  any  aoro  or  cut 
n|xiii  him,  and  requisites  for  clisinfeeting  au*I  treating  such  wounds  must 
he  kept  in  the  sorting-nxim. 

Thiyio  rcgtihrtions,  ftlih.Mi<!;h  mily  palliative  ami  not  ihomtighly  cnrrifid 
otttt  liAX'c  done  much  to  diminish  t)m  nuinKcr  of  c.isi's  of  anthr-ix  itmnng 
the  w<>rk-piH)plu. 

If  bales  of  dry  wools  and  hairs  were  plaeifd  in  stmmors — as  is 
dune  in  the  mvlangu  printing  prfjccsa  —  und  suhmitti-d  to  il  8ti.-:Lni 
presmre  of  six  potinda  to  tlic  xqiunt  inch  — -  that  is,  to  a  u-m{>ei-a- 
ttire  of  230*  F.  —  for  a  few  hours,  all  tiiKtcria  would  he  destroyed. 
Whether  this  procow  would  inipiiir  tliL-su  niutiTiaU  for  toxtilo  purposes  is 
dnuhtful;  8om«  aay  ibit  iho  divt  wnuld  he  lixi'ii  itiiil  itnjKtir  llift  colour 
of  the  material,  and  so  diminish  its  value.  If  stt,  it  could  not  injure  the 
maM  daugen^tia  kimU  of  material,  which  aru  of  a  hiimn  rohmr.  Such 
nc^ilationa,  however,  should  be  itniwrtinlly  applied  lo  tht^  whole  of  Great 
Britaia. 

Treatment. — It  is  much  to  he  rogrutted  that  in  so  fatal  a  iliHpase  hut 
little  ein  he  done  in  the  way  of  treatment.  The  progress  of  the  disease 
is  ptrnerally  so  rapid  that,  almost  before  a  diagnosis  can  be  made,  the 
pnti4*nt  may  ho  heyond  nxniverj'.  In  thn  t^arly  sta;^  if  thn  pulmonary 
form  l»  siwpect«l,  perhaps  the  inhalation  of  germicides — such  as  carlioHe 
acid  (1  in  20^  or  mercuric  liinitMlidu  (I  in  000)-  in  tho  form  of  sjiray, 
woulfl  be  suitable  n'meilres;  but  tis  ilu^^^e  can  iirdy  iviu'li  tlie  Hurfaeo  of 
the  mucous  membrane,  and  the  bacilli  have  already  priMst-d  I'cyond  this 
int4>  the  ti&suea  and  lymphaties,  much  ia'nefit  c-annot  ho  ('\[K'ct4.<il. 
Tbc  intravonons  injection  of  a  sterilised  solution  of  pcrmiinipinatn  of 
potaah  or  of  hyposulphite  of  podium  might  be  beneficial. 

Xoantitoxin  is  known  which  would  t)e  of  w^rviee  M-hen  the  disease  is  in 
prognra».  Tho  inoculation  of  vaccines  and  toxins  is  an  rffieicnt  pi-evontive 
of  anthmx.  Antitosins  may  be  curative,  A  smnll  f|naTitity  of  the  blowl- 
senun  from  a  naiumlly — relatively — immune  animal  ^ivrn  Rulifuliiniiously 
to  a  white  moiiso  or  a  guinea-pig  will  protect  it  from  the  effeola  of  a 
minimuin  fatal  doso  of  anthrax  virus.  It  is  also  curative.  Is  it  reason' 
altle  lo  »nppaie  that  such  senmt  may  have  some  arresting  action  on  the 
progress  of  the  disease  if  given  after  infection  by  anthnix  virimt  If  thia 
provH  lo  be  BO,  "serum  treatment"  would  be  beneficial  lo  pennons  BufTei^ 
ing  from  anthrax.  The  serum  nf  a  naturally  immiino  animal — as  the 
Algerian  Kheui>,  or  other  sheeii — which  had  al*o  been  rendered  absolutely 
immimc  by  PaBtciir'a  method,  might  bo  obtained  and  kept  in  a  dry 
condition.  When  rcfjnired  for  arlministration  it  Bhnuld  W  dinsolved  in 
"normal  siilino  solution"  {common  salt  one  draehni,  boiled  water  one 
pint)  and  given  by  subcutaneous  or  intravenous  injection. 

The  medical  treatment  of  the  more  clironic  cases,  which  exlond  beyond 

five  days,  and  are  attended  with  fever  and  tho  development  of  inlliiumiatorj' 

and  secondary  suppurations  in  the  lungs  or  elsewhere,  must  bo 


5Sa 


SYSTEM  OF  MEDICINE 


met  by  ramcdicji  whioh  are  considered  useful  in  these  compliraiiona  whtn 
they  ariiid  f~aTti  otiior  caiisen,  namely — .4timiilant<>,  Kalinen,  strophiknttutt, 
quinine,  and  strong  soups.     [Sec  aHicle  on  "  Sick  Feeding."] 

John  Hknby  Bku. 
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VACCINIA 


VACCINIA  IN  MAN— A  CLINICAL  STLDY  ' 


Part  I 


Vaccinia  Normal  and  Abnormal 

IntrodUGtlon. — Vact-inia  in  mnn  19  a  communicntlc  disorder  arising, 
exirept  ill  very  rare  iiiBtAi)ce»,  (I'ont  the  acciiteiitAl  or  intenlioRAl  inocula- 
tioti  of  an  iutiividual  with  vncdiio  lymph.  The  dieeaae  is  prohably  due 
1(1  K  specific  contagiutn  (0).  It  hiis  ilefiiuie  periixli^  r>f  inciilintiori, 
ovniiitton,  ami  decline  ;  and  is  characleriBcd  by  an  eruption  at  the  |ioint 
of  inoculation,  which  eruption  has  certain  well-recogiUBed  fea,ture». 

It  is  iniprnbalilt!  that  uny  mnrp  procise  definition  nl  vactinia  will  he 
posjiible,  until  its  origin  ami  adinities  me  more  fully  determinerl  tliiLii  ut 
present.  Xor  is  there  anvLhing  giirprisiiig  in  this,  since  similiLr  general 
definitions  have  to  Biifficc  for  at)  the  acute  evanthems — such  as  variola 
and  aciLi'let  fever — the  recognition  of  whith  depends  rather  on  a  given 
train  of  &ytnptomB,  than  on  u  precise  knowledge  of  ihe  causation  of  the 
malady. 

In  the  followint;  pages  the  expression  "  vaccinia  in  man  "  is  taken  to 
denote  the  »iini  of  the  results  produced  hy  the  inociilalion  01  nncon- 
uniinatcil  vaccine  lymph,  as  generally  pmctised  throughout  ihe  United 
Kingrlom. 

The  course  of  vuecinia  may  be  nomuil  or  ahnomiiil.  It  may  he  called 
ncrcuat   when    the  events,    subsequent    to    vaccination,    pin-sue    a   cor- 

'  lo  tliu  rullowiuK  ji^iTfn  frc<i|iicnt  rtten-nfe  in  tiiu'lu  I')  tliu  vnrintis  rt-finrL«  riml  a)ij.ipn- 
liicea  Uaucil  by  thi?  Ro>al  Coiiimiii^laii  oa  Wcidntlisti  lK-t*W!n  IsMH  nml  IMKJ.  'Iouvb 
n-pelitiiiu  Llii'iM  vtiluiLira  uru  n'k'rrc'il  V)  an  RCV.  PLniil  Rcjiorl :  I't.O.V.  Alijwuilix  ii., 
Mr.,  ;  thn  Int.Ivr  inntniri*  Ihi^  piii]H'n  nilntiiifi  tn  coma  in  wbjrii  ''injury  or  •Ir'ntb  wiw  nlli^il 
or  ■iiKBvulvfl  t(]  linw  Ihwh  UHUtnil  liy  vrLuvliiatiuiJ,  or  t'>  have  iixra  e-aattwlvd  tilU  it."  Of  tbrm 
cu'i^-i  205  wcm  inqnirnJ  into  \iy  ttie  niULnoil  nlait  ol  tiw  CnoU  CovL'minicnt  Unnnl,  mA 
tko  iih«lrai:t»  of  tlir«  rnport-  iwn-  ppepiin-ii  fnr  l)io  CVinimiwiim  l>j  I'r.  ('Kuplonil  anil 
Dijrtdf.  B--«i'tv(  tlifi^-.  421  I'Mitloiuil  ca-ct  u-<-ri*  liroiiKlit  to  Uia*  li(<11>-w  hT  tlii.'  C<>iiiniiMii>Lj  ; 
■aJ  jDosi  of  tli«m  wi-ru  iiu'rfit.lf!ntc<l  by  I>r.  BsTlaw,  r>r.  Cou|<Iiit>(l,  Dr.  Luff,  aii'l  myitelf. 
Thi*«o  iiinulrien  vi(pvi<l>-rl  over  a  jM'riorl  i>r  Krni  inifi  a  lialf  xpntn ;  tbal  w,  frflni  Nnvi-mbpf 
lifl^  t/1  April  \fi9S.  Th«  nitpr  ii  HrraLlf  imLi!>ilcct  to  llio^ir  ttlia,  oTlifo  at  niiiri)i  jn-riiqiinl 
ineonvenipuco,  1mh»  icivuri  Iiiiri  a*»i«laii"*i!  i(i  IdfMtijtftHoiq*  wlik'li  wi't»,  \u  «iiiip  liitlauvM, 
iMceaarily  protonir»l ;  mi>I  bv  wl^liei  lu  lake  t>>l«  o|>portiiniiy  of  sckDOwlixliniix  lh«  help 
whii-li  han  been  fciveii  bini,  hc/tb  by  the  Mitiportrni  nn-L  opponniitM  of  vucr-iuklinii.  witliout 
wliich  help  tnau}-  o(  tbn  investigaUDUi  would  b«vi>  bntru  iinpouiliie. 
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tain  definite:  tind  rccognieod  seiiaonce.  The  gnidationx,  liow«vtir, 
belMeen  tiuriuiil  an<l  ubnuiiiiiil  viiccinutiun  itif  iiiseiiKible,  and  iiu  bani 
and  f.»st  line  can  be  dr.iwn  botween  them ;  although  Ijctwcon  ihe  out* 
which  uxxur  ul  either  cmJ  of  Lliu  sc:il«  there  Arc  wide  uiid  stnkitijj 
difleruiicoi). 

Xormul  vaccination  results  [roiu  the  iiioeulation  of  a  healths 
imlividiml  with  va^'ciiie  lyiu|)h  uiicontaiiiirLaluJ  with  extmneuus  miov- 
ot^ni»iui^,  ur  uthur  urguiiii^ed  ur  luiorgauised  pi'oduclii,  which,  uUbougb 
not  infrtii|ucnt.ly  prestiil,  are  nol,  «o  far  as  U  known,  lu  auy  way 
usfifjtiLiul  tu  the  procc:s»  uf  vacviiiutiori  ur  tu  the  pmductioa  uf  tnimualM' 
fmm  t)iit:ill  |iox.  L'liik'i' exiKlirig  circuniiiULnc(!d,  ii  may  nut  bn  iKiuiblc, 
as  A  rule,  to  follcct  lyinph  entirely  free  fi-oni  extraneous  organbnu 
(41);  but  vvvn  if  this  be  su,  he»llby  lissuea  are  to  a  certain  extent 
rofriLctiiry,  ami  nu  evil  i-enuU  i^  lo  be  feared  urilotui  ihe  do«u  of  uxinuieow 
i>ig;tnisiii«  be  »Lilficietit  l-o  overcome  their  resistance.  This  power  oj 
rttKttfUincu,  hiiwuvur,  h  xml  the  tiituiu  in  ull  c-^em,  and  this  variuiiun  nut 
probably  .icrount  for  the  fact  which  is  soroctimes  olwwrvcd ;  namolr, 
thai  one  or  mure  iiidividunU  of  a  stiric«  iciuculatud  with  the  saoie  Irmph, 
develop  innuiuniutury  eyniptuins — Btich  as  colluliiia,  ubecesB,  or  even  j>» 
»\h\y  cryitipobis — whilst  in  utJiers  of  the  same  Boriea  vaooinution  panuei 
a  noraml  course. 

It  id  sametimes  urged  against  vaccination,  that  it  ia  impOBublc 
by  exATtiinaiion  cif  the  lymph  to  determine  with  certainty  what  reHillt 
will  be  obtained.  This  objuctiotL  h;is  sumo  weight,  since  no  ordinary 
microscopical  cxaniiiiiilion  of  lymph  sUKcd  in  tubci^  will  reveal  patho- 
genetic or  pyogcnetic  organisms  ;  and  it  is  doubtful  whether  Ivmph, 
colleotud  ill  thu  ordiniiry  wuy,  does  not  always  uouutin  blood  corpuscles. 
The  foivii  (if  thti  objijctinn  ia,  however,  moie  apparent  than  real; 
experience  uhows  thRt  lymph  iJikeii  from  normid  veatcles  in  heallfay 
individutiU  priitbiced  <x:itiiiii  duliiiilu  result*  in  bualtliy  and  {iroperlv 
cared  for  infanta ;  while  on  thti  other  hand  no  nelcctjon  of  lyni3>h  will 
remove  diuigors  wliiu-h  arii©  from  the  uicthoil  of  vaccination,  tli«  circtini- 
stancoa  or  condition  of  Ihu  child,  or  the  iuipro]>er  treatment  of  the  vcnicles: 
all  which  factors  are  found  to  be  far  more  pro<luciivo  of  untoward 
results  lUiiu  any  defect  iu  tbu  (quality  of  the  lympli  itself. 

Normal  vaccination. —  l-'rulcM-  fuvonniide  conditions  varrination  is 
followed  by  IouhI  iniinifc»talioiis  und  general  symptomii  which,  within 
certain  limits,  vary  according  to  the  eti-ength  of  tht»  virus  u»ed,  and   ■ 
the    peculiarities    and    circumstuncOB    of    lac    indl vidua].       The    local 
manifoiitalions  arc  no  well  known  as  tn  need  bnt  the  biiefe«t  mention. 

Peri'sii  oj  inj-.}iliafiim. — -In  mo-it  caaea  the  imimuliate  eH'ect  of  the 
0])cratioii  i.-*  nothing  more  than  that  which  results  from  a  scratch  ;  but 
in  some  childicn  of  unusiial  BUeceptibiHty,  there  U  immediate  evidence 
of  8onio  tilighl  tr!i.uniatic  reaction,  such  as  swelling  and  re<liie«8  of  the 
]»iri,  which  in  the  course  of  a  few  hours  entirely  sulfides  nniil  the 
end  of  the  incubation  period.  This  stage  last*  as  a  rule  for  about 
throe  days. 
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Periul  of  ent^ion. — On  the  3i-d  or  -ith  day,  pale  rod  jmpulea 
4erdop  ai  the  jwints  of  inociilaijitii  which,  in  the  cotine  of  the 
out  five  days,  develop  into  cotnpoutiil  vefiicl(.'<i  with  cleiir  contents,  mid 
Ul«r,  about  the  lOih  rlay,  into  puHCuluts;  itu?  lymph  liecomtng  more  and 
nore  opAque  owing  to  the  multiplic.ition  of  the  cellular  elcnieiita  which 
it  wiuiii*.  The  vesiclee  are  at  tiiet  fully  disteiuit-d  and  plump ;  a« 
tby  :ipprua<:h  uiuturity  they  become  iniiiiilicaU'd,  ihu  ('(.'[itre  begins 
Udry,aklKl  m  acab  is  formed  which  increaftcs  tauMnU  the  prnphery,  and 
tratOAUy  oorei-s  the  whole  pock.  Bet^vec[l  the  llth  .'Liid  20th  days 
Ue  scab  falls  off,  leaving  a  scar  which,  dnsky  ted  at  first,  gnulimlly, 
>fl«r  some  montha,  bd'omes  white  Jind  pitted  (fiAeatcd}.  The  uuimint 
uf  pitting  OS  a  rule  raiies  inveisely  an  the  amount  of  iuflucamation  whi<.'h 
bu  occurred  at  or  round  the  seat  of  inocuktiort  (fur  u  further  account 
ollbnonnal  condtlioiix  of  the  xcar,  &ee  p.  HG'2). 
I  About  the  5th  day.  when  the  vesicles  are  beginning  to  form,  u 
I  itlbl  hluih  appeitr*  round  them.  This  "aieola  "  becomes  more  intenAe 
about  tb«  9lh  or  1 0th  day,  gradually  subsiding  with  the  drying-up  of 
U«  pocks,  whidi  begins  about  the  llth  day.  The  areuhi  extenda 
from  J  inch  to  2  inches  round  ihe  jiock**.  the  tissues  becoming  indurated 
■nd  painful  in  proportion  to  the  severity  of  the  intlammatioii. 

This  areola,  formerly  supjKiAed  to  be  an  in)|K)i'tiint  pai  t  of  vaccinu' 
tiwi,  variej)  greatly  in  intensity,  ami  probably  is  largely  dc{>ciiduiit 
on  the  kind  of  lymph  used  and  the  method  of  preserving  it.  (The 
^e^ed  relations  <lf  the  areolii.  to  urvaipeliia  will  be  foiittd  discussed  on 
|X  588.) 

With  the  retrogression  of  the  poclt  nnd  the  subtfidenco  of  the  areola 
llw  local  phenomena  of  a  iiomiiil  vaLrinntiun  art?  at  iin  end. 
,  Variations  In  the  developmeat  of  tho  vesicles. — Although  under 
MfBary  circum^taocea  the  development  of  the  vaccine  pockd  prouec^ls 
m  the  manner  sketched  above,  there  are  frcipient  rleparlurcH  fiom  the 
normal  cuurec,  mo«t  of  uhich  arti  uf  little  or  no  impor:.%ncc;  many 
depttud  on  the  condition  of  the  vitccineo  and  his  i-ircumalancce,  some 
on  causes  quite  indcpernk'nt  of  vaccination  and  oii«ily  piuvvnt-alilc.  Xo 
ueful  pur)>o«e  would  bo  scrvud  by  giviii;^  dotaiU  of  all  ihe  variations 
from  a  doBnitely  regular  devclopnicni  of  the  vesicles ;  but  the  following 
Ubl«  indicated  th«  kind  of  inegularitieB  which  are  met  with  from  time 
to  limo : — 


Table  showing  variations  in  the  development  of  vaccine  pocks. 


a.  Vtfiatioa*  in  nombcr 


i,  V«ii«tion»  in  *ite    . 


SuporDtuncnirv  [K>cki. 

(Vtnllniuit   jiuckx    ruujul  |to!iit3  of  inOAUla^ 

tion. 
GiMioraliscd  vaccinia. 

lliiii  tn  onlKwiont'-i;  or  v«ncj nation  resicln. 
I>ii(i   to  «3itc<tiiion  of  oriffinal  refllclea  by 

eo&le*c(nce     of    auiTaiiDcIing    B«condar7 

poekB. 


f,  VuUtioiu  in  conteaU 


d.   Varialiaiu  in  «vo]iition 


e.  VftrUttooB  la  laTolntlon 


/.  Variations  inhouliiiji  and  fonnutlon 
of  sew. 


Watery. 

1*1  ini  lent, 

llgrntorrliAgio. 

ALTplcml  ion. 

Ki'lKnlstioa. 

AbonioD. 

KooriuloeccDCc. 

Pcrd^tence. 

InKAmnutioa. 

SupiRinlion. 

tlli'dntinn. 

rtangrt'iii'. 

DvUj-td  lic«Iiug. 

iDiiuniiua. 

Keloid. 


a.  T'anaHons  in  numhfK — This  subject,  which  is  neoessarily  of  wmi 
length,  will  be  moi'e  convenieittly  cunsidered  under  tbe  heading  d 
guiiciiali^tid  i'»cciiiiu  {q.v.  p.  1^69). 

li.  i'ctriaiions  in  sire. — Two,  throe,  or  four  of  the  corniKiuiid  ruiela 
roftullinj'  from,  ordinary  vaccinution,  may  codesco  to  form  ono  hup 
pock,  the  size  of  which  niny  be  hlmoat  indefinitely  incrcoood  by  tie 
derelojtmeiit  of  fiii])eriuiinenu'y  [lockfl  in  the  imniediHle  neighhourhool 
of  thtt  piiiuikiy  vogicles  1  an  example  has  been  re«oided  by  myKlf  (1| 
in  which  the  sore  on  the  aim  ihuft  produced  measured  4  inch«a  bf 
4  J  inclioa. 

The^c  casm  n»  a  rule  arc  not  eorioii^ :  with  cleainiucss  and  {ntilK- 
tion  of  the  arm  from  injury,  tbe  sores  heal  well  and  quickly. 

c  l-'ariations  in  cvtdeidi.  —  Under  certAin  coudilions,  th«  most  i» 
[Hirtant  of  which  are  a  cachectic  state  of  the  vuccimited  child,  tbe  uae  ol 
coiitJiminated  lymph,  or  the  improiM3r  trenrmcnt  of  the  ve*icIos  {ait 
VHcciniil  Ulceration,  p.  C14),  the  coutenis  of  the  pocks,  iusteul  of  bniig 
clear  and  bright  at  (he  end  of  the  first  week,  may  be  WEt«ry  and 
unhealthy,  or  pus  may  have  foimed  early,  or  the  cont«nU  tA  tW 
vefiialus  may  be  bajiaurrbagic :  auy  oue  of  these  conditions  may  be  of 
gravo  importance. 

d.  Variations  in  nohdion. — (i.)  The  development  of  the  pucks  may  fc# 
*ici!uitiratud  by  the  aeason  of  the  ycar^ — it  ia  more  rapid  in  warm  irBither 
than  in  cold- — it  \i  iiitluoiicod  by  the  idiosynci-asy  of  the  individual,  ttA 
also  by  lh«  uiuoueiI  ucid  activity  of  the  lymph  ut^cd.  Their  dcvo)opiB«it 
is  aUo  ttccctorutod  by  the  degree  of  immunity  which  lias  been  otbuned 
by  previous  vocci nations.  Thus  Cory  (da)  found  by  vaccinating  in 
series,  one  inserlioii  being  iimdo  on  ■each  of  eleven  siiccewive  days,  th»i 
>ill  tho  successful  insertions  came  to  mnturity  on  the  ninth  day.  The 
insertions  made  subsequent  to  this  dale  wcro  inefTeitual.  tl«  abc 
found  {^h)  that  in  eiises  iu  which  vaccination  wiis  performed  on  super- 
numerary fingers  which  were  removed  on  the  fifth  day,  va«inalion 
iwrformod  iit  the  usual  w:iy  a  month  Inter  hurried  through  il«  cyclt. 
a!i  huppLMi8  in  the  revaccinaiion  uf  individuals  in  whom  imntioitr 
bu«  not  been  completely  secured. 
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(ii.)  Retiirrlatirm  of  tli«  inidkH  mny  he  bronpht  sboiit  by  the  con- 
verse of  siii^h  conditioriB,  tht;  evolution  of  veairles  heing  iloLayed  for  ton, 
fifieen,  or  pmdbly  uven  thirty  dayp  (3T<i) ;  arid  some  ca»oa  bave 
occun-ed  in  which  vesicles  which  Keetntii)  to  have  ahortetS  ent-irely  w«ro 
exciteil  to  activity  by  a  rcvacoinalion  a  week  or  more  after  the  firab 
inftcrtioDg. 

(iii.)  The  recruiteHcence  of  a  \mck  anil  il«  breaking  down  after  an 
interval  of  some  weeks  has  hctin  noted  in  ciwea  of  inviiocinatcH  »yphilts 
(p.  6lti^  »nd  should  at  any  r:il«  excite  siupicioti  at  to  the  purity  of 
the  ]yraph.  No  alhisiim  i»  here  maile  to  lht»se  cases  of  ulceration 
of  porks  which  not  infrei|ucntly  result  from  some  tnochaniciil  injury 
to  the  scabs. 

(iv.)  The  iion-develnpment  or  ahorlioii  nf  jHirki)  at  the  points  of 
vaccination  probably  dopciidx  largely  nn  the  f}Ufl)tty  nf  the  lymph  and 
the  ex|Kirience  of  the  vaccinator.  The  "  irisertiun-KiiccesB"  of  skilled 
\'accinator8  is  very  large,  amounlin^j;  to  97-i)f'  \wr  evm. 

4.  Fitrialions  in  tnwilu/toK. — As  has  t)eeii  ob«orvcd  above,  a  haid  and 
faat  line  cannot  always  be  drawn  between  the  local  manifestations 
whifh  result  frum  varriniiI.ion  in  a  normal  case,  and  those  whirh  so  far 
excised  what  is  necessary  i»r  ileinirable,  a»  to  constittite  a  source  of  (Uuif^et 
to  the  individual  vaccinatcil.  Ae  rei,'ard8  the  vesicles  it  will  be  found, 
that  besides  thtK^e  de{Mirturu8  from  the  mimial  which  have  lieen  indiralerl 
al>ove,  many  of  which  may  be  considered  as  of  little  const!«jiiencc,  com- 
plications such  UB  severe  inHiimmation  round  the  |)ncks,  ulceratJoii, 
coaleAcence  of  Beveral  pocks  into  one  large  ulcer,  and  even  locjil  necrosis 
of  the  tiMuea  in  the  region  of  the  (XK-ks,  may  occasionally  occur. 
AbnorniAl  rc«nlt«  in  vaccination  dope'irl  on  »o  many  fnciorB — the  lynt|)h, 
the  method  of  vaccination,  the  treatment  of  the  veeieles,  the  condition 
of  the  individual  vaccinntet),  both  ptevions  and  subttequent  to  the  opera- 
tiaa — that  il  may  he  by  no  meims  easy  in  a  given  case  to  trace  their 
origin,  to  detect  the  cauBe,  or  to  predict  their  occnrrenoe ;  such  reault« 
may  however  be  exjwcte*!  to  follow  the  eaivlesM  treatment  and  injury  of 
the  vesicles,  the  vaccination  of  feeble  or  sickly  chiUlreii,  lack  of  cure,  and 
unsuilflble  feeding  of  children  during  the  vaccination  period,  or  the  u*e 
of  lyiupb  which  has  been  improperly  etoted,  or  collected  from  vesieloa 
with  obvioiiB  inflammation  about  them.  A  further  cause  of  danger 
pouibly  lie«  in  the  vaccination  of  children  wlio  have  recently  been 
expoBud  to,  or  who  are  iiicubatitig,  »ome  acute  disease,  such  a«  scarlet 
fever  or  measles.  Thia  enumeration  might  be  prolonged,  but  these 
examples  will  serve  to  show  that  a  Urge  niimI»or  of  the  inflamniatory 
complications  which  follow  vaccination  aie  directly  traceable  to  some 
extraneous  cause,  and  ciumot  in  any  way  be  considered  merely  as 
variatioDs  in  the  involution  of  the  normal  vaccine  pock.  The  cases 
of  suppuration,  iilceraiion,  and  gangrene  are,  however,  of  so  much 
importance  that  they  will  be  considered  under  the  lieailing  of  Vaccinal 
Injuries  (p.  5ttn). 

/.    fariatioM  in  healing  ami  formation  qJ  tear. — VacciDBlion  wounds, 

vou  II  So 
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under  nomud  conditione,  shDiiId  be  well  ntu)  linuly  healed  before 
the  end  of  the  thicv)  we«k  ;  hut  in  riire  cases  they  in»y  raouiiD  ofn 
for  many  woelts,  or  in  still  rarer  Instnnoe?,  fur  months.  This  ddir 
in  healing  is  oft«n  due  to  enstly  preventAlile  cKtiseA,  such  «s  repeaiad 
injury  to  tbe  ecubs — by  other  children,  by  Bhields,  dirty  sleevee.  dirtr 
applications — anil  general  want  of  cteanlitie^  ;  sonietimeB  it  isdueioitw 
feeble  cr>ndition  of  the  child  comWnwl  with  unfavourable  «nTonndi!ig»: 
and.  though  no  doubt  in  excepiional  ca^es  the  ulcemtion  it  ddiniulj 
started  by  vaccination,  in  most  of  the  inatancea  which  have  couMtUMUr 
niv  own  Motire  I  have  found  ihat  i^xttaneous  conditions  are,  ui  a  inli; 
fur  more  to  blame  for  ]>ro]onged  ulceration  than  any  inherent  defect  is 
the  lymph  or  in  the  method  of  varnnating.  Such  caaee  of  defcrrej 
heating  are  not  infiequently  niitilaken  for  vaccinal  syphtltfl;  and  «  p» 
tracted  investigation  into  a  series  of  aoch  cases,  which  was  mads  1:^ 
Dr.  Rirlnw  and  rayself,  will  he  found  in  App.  ix.  to  Final  Repon.  d 
R.C'.V.  189C.  pp.  3J0-329.  The  nieiinij  by  which  a  diagDous  majr,  in 
moift  r.i8&s,  lie  madi3  n-ith  certainty  will  be  foitml  in  a  later  aectiaQ 
under  the  heiid  of  Vaccinal  Syphilis  (p.  SKi). 

Although,  as  already  indicated,  the  scar  left  by  vaocination  con- 
formif,  as  a  rule,  to  a  general  tyjie,  its  appearance  may  present  rirj 
considerable  variations.  There  is  nolhing  peculiar  to  vaeciimion 
in  these  abnormalities ;  they  do|>end  largely  on  the  amount  of  io- 
flnmmntory  reaction  at  the  sen!  of  inoculation.  The  changes  irhicli  ut 
most  freijneittly  met  with  am  eimpte  hypertrophy  or  puckering  of  :bt 
scar,  and  keloid.  None  of  these  conditions  indicate  chat  the  open- 
tjon  has  been  iinBUccessfiil ;  and  no  certain  deduction  as  to  the  connr  of 
vaccination  can  be  uimIb  from  them.  1  have  seen  a  case  of  keloid,  for 
instance,  which  foltouL'')  dii  vat^ciimtioii  made  by  subcutaneous  punctarta 
in  which  no  true  veiii-lcs  leBnltuil  :  and  Mr.  Hutchinson  bas  reoorded  s 
case  which  followed  after  proii-acled  ulceration  of  the  pocke  (28).  thtn 
is  some  ground  for  supposing  that  the  occurrence  of  keloid  dependi)  n 
the  idiosyncrasy  of  the  person,  since  there  is  not  only  a  tendcnc^p  forth* 
cDiiditiuti  to  spread  beyond  the  limits  of  the  original  scar,  hut,  if 
removed,  it  tends  to  recur  (23«), 

Lupus  of  Ihr  mr,-inativii  scan  in  diecuwed  under  InvoocJiuMd 
TuhwL-le,  |..  &:-2. 

General  symptoms.^ Thcac  are  commonly  unimportant ;  aoniMiBii 
a  flight  rise  of  temperature  is  noted  about  the  Six!  day  after  iiMX*>l<^ 
tiiin  :  this  mriy  be  followed  by  remis^iutis,  and  the  pyrexia,  if  u* 
occur,  reaches  its  n^nximum  generally  before  the  8lh  day.  These  sti^ 
iltHturlianccfi  are  nften  the  only  evidence  of  a  general  difTusion  of  iIk 
vinin,  although  eruptions  aiich  as  erythema,  roseola,  or  urticari*  JW.r 
ac^'om]>any  even  the  luildest  atid  mnst  favourable  cases  of  vaedDSiioik 
These  raBhes^  wliicli  may  develoji  uarly  in  cbihiren  who  are  unnmHf 
Riificeptiblc'-  to  iho  vaccine  virus,  may  occur  within  four  or  firedin 

'  Tim  prnbl^iin  a  goacmWy  \]i\if:  ■ilnU*!,  aii>l  itLthciuirh  •.-hlMreii  •tilhr  witldr  In  t^"" 
ftctinn  to  ftll  kiaiU  of  cirtcmiU  stimuli,  iuciutuoi  auKccptibilit^  Ia  tlut  nteciur  irirM  ai«<  )* 
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of  inomilafion,  or  thoy  nmy  develop  (luring  i.he  f«ori(jd  uf  maturity  ;Lnd 
subsitleiice  uf  the  pwks  ;  they  have  no  i![)e«ial  sigiiiHc»nce,  and,  oh  a  rule, 
are  not  harmful  uxcept  in  so  fnr  as  they  proiluce  irriuitiori  nnd  con- 
fleqiient  reAtlosi^nosa.  Amongst  the  more  unual  complications  m-hicb 
occur  at  or  about  the  [teriod  of  the  full  development  of  the  pocke  ure 
those  which  are  common  in  nil  the  iiciile  exantheniH:  they  consist  in 
headache  ^in  ndulta  und  in  elder  children),  lasflitude,  irritability,  slee|> 
lessnefs,  disturlmnceB  of  th«  digestive  Rysterii — such  ns  anorexia,  vomiting, 
catHrrhiiil  iliarrlum  ;  and  possibly,  during  the  onaet  »f  the  vaccinal  fever, 
rigors  may  occnr  in  adulu  and  in  the  revaccinated,  and  convulsions  in 
infante.  In  relation  to  these  indications  of  a  general  infection  in  some 
inetanccB  there  will  be  evidence  of  a  corresponding  disturbance  of  the 
eirciiifttory  or  respiratory  appuratus,  as  shown  hy  increased  rapidity  of 
pulse  and  respiration,  bronchial  cataiTh,  or  slight  temporary  iklbuminuria. 
Fiirst  (23)  calls  attention  to  the  fact  that  an  increase  occurs  in  the 
number  of  leucocytes  in  the  blood  during  the  vaccination  period.  This 
increase  takes  place  about  the  3rd  day,  when  the  local  eruption  is  first 
developing;  and  again  when  the  Burroiinding  inflammation  is  at  it« 
height.  The  leucocytosis  diminishes  rapidly  with  the  fall  of  temperature 
in  the  early  part  of  the  second  week,  and  appears  to  be  proportional  to 
the  severity  of  the  symptoms. 

Part  H 
Vaccinal  EiirmoNa  and  Complications 

InCrodactlon. — Befure  taking  up  the  general  question  of  vaccinal 
injuries,  attention  may  be  diructod  to  ttome  of  the  more  ui^nid  compliuttinns 
which  are  met  with  after  vaccination  ;  of  these  the  most  obvious  aro  the 
cutaneous  eruptions  which,  although  they  frequently  accompany  "'id 
sometimee  result  directly  from  the  inoculation  of  viu-cine  lymph,  yet  for 
the  most  part  are  uot  peculiar  to  viU'ciiiaTioii,  but  are  common  both  in 
infante  and  iidultK,  and  arise  from  the  mo»l  diverse  csiusej*. 

The  fact  that  eruptions  of  various  kinds  follow  vaccination  is  now 
genenilly  recognised.  They  lU'e  as  a  rule  harmless  and  of  simple  woll- 
tnown  fornifl,  BUch  as  occur  in  all  persons,  especially  in  the  very  young, 
under  the  influence  of  irriiahta  of  widely  different  kinds  and  acting  in 
various  ways.  The  rashes  produced  by  belladonna,  ]»lji«8inm  iodide, 
mussels,  hydatids,  septic  infections,  and  antitoxins  arc  familiur  to  all  of 
us  ;  many  of  the  vaccinal  eruptions,  however  much  they  may  difTcr  in  iho 
strictly  pathological  sense,  arc  clinically  of  the  same  kind,  and  are  pruhubly 
duo  to  a  eimilar  eause.  Some  of  them  have  obtained  a  fictitious  impurianco 
ill  view  of  the  suggestion  chat  an  analog}*  exists  between  syphilis  and 

our  prMant  Ptnlc  of  knowWir?  Iw  held  only  to  ini|>l5  thai  t)i«  ctrrui  firititiit^il  )j^  >M:cin&- 
tinn  jii  nnninially  ii^vrrr.  Kince  them  ii  III)  IEietho>l  nv&IUblc  for  tUiiiiliUilksliiK  tile  hlTi'iijtth 
«r  Biij  pwUcuUr  lyiiipli :  mi  tlinl  riiii>  olitld  m»y  i<.-ci-ivf  a  mui-h  utranger  ilmr  than  KiKntlirr. 
will  the  splMiwnt  grmilfr  ■uitmplitiiiit)'  of  one  cliilil  over  kuattwr  ta»,f  poaibly  idhuj  only 
tlut  ho  liM  neeivcil  »  Ihrgw  <1um  af  lli«  viru*. 


vaccinia,  on  the  ground  that  amongst  other  Krmptaiii8ro8eoloujiatid<ji 
eiiiptions  nre  common  to  both.     The  suggestion  is  of  little  value  Ktira 
it   U  rem  urn  liC  rod  that    tike  eruptions  &r«  vommun  aflor  iiifeciioa 
disejiiscs  differing  as  widely  uit  variola  imd  cholera. 

From  such  datA  ae  are  avaitable  it  tie«nut  probuMe  that  tb«e«  ntkm, 
which  are  hy  no  means  peculiar  to,  or  (jharacturiBtie  of  vaccinia,  sigaif^ 
only  that  a  generalisation  of  the  virus  has  taken  place  as  the  reBoJl 
the  local  inoculation  ;  and,  further,  it  seems  reasoimble  tu  cunject 
they  uru  uxeit-cd  liy  some  chemical  irritant,  as  diritiiiguishud  from 
which,  like  crysificlas,  arc  due  t^  micro-orgHnisms. 

Vaccinal  eruption!)  aro  usually  churacterieed  by  their  temponiT' 
duralioii  ami  irregular  di»trilmtion,  and  hy  their  ooticurrence  with  nr- 
cinaiion ;  they  arc  often  attended  with  much  irritation,  conaidenbb 
general  disturbance,  and  sonm  pyrcxi.-i. 

All  IdndiifkF  eruptions  occurring  after  vaccination  are  not  infrequentlr 
attril>iited  to  it ;  for  instance  scahies,  acne,  or  even  the  raHh  producfd  hf 
pot:i5siiinilirun]id(!iiiln]itiiHtere'iI  niudicinally.  Acafienfthe  liUterkincIouBe 
under  the  aire  of  Dr.  T.  C.  Fox.'  A  mother  who  wa-i  suckling  hercUld 
suH'ered  from  epilepsy,  for  which  she  u-a#  taking  large  doses  of  potaviH 
Iminiidn:  the  infant,  after  vaccination  suffered  from  a  plentiful  crop  of  W 
mide  pustules,  whi(^h  di.*appo;in>d  imnicdintcly  on  HuppreMJon  of  ihedn:^ 

In  milking  the  dingnosici  of  a  vaccinnl  eruption  it  is  ncce»>Hrrio 
hoar  in  mind  these  poasihiljiiea  of  en'or,  which  may  easily  eicite  aa- 
necessary  alarm  or  siupicion  in  the  minde  of  those  who  are  respontitle 
for  the  care  of  recenlly  viiccinaled  children. 

Classification  and  Chronology.  —  V.iriouH  dasaifications  of  ihom 
eruptions  have  l>een  ni^de,  of  whit-h  the  moot  fatitifactory  are  those  gif<>> 
by  Drs.  Malcolm  Monis  aud  Crockei",  to  whose  works  I  am  much  indeliiti 
(42,  Ma). 
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OLASSirWATIOS  UI-'  KKrPTIOXS  ASD  OTHKR  COUPLICATIOXS 
FQLLOWINO  VACCIITATION 

£ruj>(mis  peealitir  to  vaceineUion. 

1.  Thoae  which  may  result  from  the  inoculation  of  uncDnl»tnitui(>l 

vneciiio  lymph  : — - 
(u)  Multiplication  of  vaccine veaici en  hy<tiffueion  through  dlgeBlirti 

circulatory,  or  other  nyAtemB — generalise]  vaccinia, 
(6)  Multiplication  of  vaccine  vesicles  by  auto- inoculation. 

2.  Thuse    priihahly  due  to  some  contamination  of   the  lymph  n 

to  some  peculiarity  on  the  pAti  of  the  individual  vaccinawd- 
vacicinia  gangrenniia  :   vaccinia  ha'morrhagira. 
Eruptionx  luit  prrulmr  to  ^nffmation,   and  which  may  be  excited  by  ifc* 
abaoqjlioii   of   many    kinds  of    virua ;  probably  due  to  ch«ini«l 
irritation,  not  to  micrubic  infection. 

'  OtHM  Jatma!  ^  Dermalotoffv.  l^V'2.  ml.  ti.  p.  2R7.  A  (lniir»i|Corai>iniiUr«nifn» 
ull^frt^d  Ui  1m>  rai-cinKl  b  givou  lu  tbe  nrport  of  tie  UlhIIcb]  Ofliovr  of  tku  haati  UonJiiM** 
BoMil,  I«9,  p.  28. 


* 


1.  UrticArift ;  Lii'hcn  urticatus. 

2.  Erytbemu  mnUifMrtnt;. 

.1.  Ko8(H>louit,    ]Mi|>iiLkr,    vesicular,    pustular,    liulloiis    eruptions 

(11.  37). 
i.  Eruptioiifl  resembling  those  of  measles  and  scarlet  fever. 
Compiietxtimui   not   peniiiiir   to   mrcinatum,    which    tuny    result   from    the 
infection   of  uny    woiiikI,   »n(l    nre   Hue   to  xoTne   pciMiltarity   on 
the  ].>»rt  of  the  individual  vaccinated,  or  to  the  introduction  of 
Home  extrnncous  %'ini9  into  the  wounds  at  tlici  time  of  vAccinu- 
(ion  or  sHbawqutsntly. 
I.   IVobably    duo    to    pwcnliarities    of    tlio    individual:    Ecxema ; 

Prtori:isia;  Feniphiytis ;  l^ic.il  (iangreiie. 
'2.   Prnbably    duo    to    ftoine    mirrohic    infection    of    the   wounds : 
Impetigo     coiiUigiosa  ;      Tiiie*       tonsurans ;      FiiruTiL-ulo»i« ; 
GInnduInr  abscess;  Cellulitis;    Erysipelas;  ScptiJ  infectiuns ; 
TetiiriHs. 
.1.  Causation  doubtful ;  possibly  due  to  microbic  infection :  Purpura. 
InociUtUf'i  <Iisi'afifs. 

Syphilis;    Kiipus?    Tul*erculc»i«  1     Ijepro»iy  T     Cancer  I    Epizootic 
disease  1 

Tht  tlafes  a!  tehif-h  ihff^-  erupfxoiu  or  eort^icalunu  may  h«  looktd  for  nittr 
vaccination  are  as  follows  : 

1.  During  the  first  three  days:  Erythema;  Urticaria;  Vdcicular  Rud 

bullous  eruptions;  Invaciiinuuid  ery^iiielas. 

2.  Afier  the  third  day  and  until  the  [)ock  reaches  maturity:  Urticaria; 

Lichen  urticatus  ;  Erytbeniii  niuliifumie  ;  Accidental  er>  i))eiaH. 

3.  About  the  oml  of  the  lirst  week,  and  generally  after  the  maturation 

of  the  pocks :  Generalised  vaccinia — {a)  by  auto-inocidtvtion,  {!•) 
by  general  iiifecti^jn  ;  Iui|wUgo  ;  Accideutwl  yryaipelii*  ;  Vaccinal 
ulceration  ;  Glandular  abscess  ;  Septic  infections  ;  Gangrene. 

4.  After  the  involution  of  the  pocks:  mvaccinated  diseases,  for  example 

syphilis. 

The  dHt«s  ai  whi<!h  the  various  eiuptioTis  or  complications  of 
Toccinulion  appear  ufler  the  operation  U  n  matter  of  coasidenible 
importatice,  as  showing  the  true  nature  of  thoiie  Knses  in  which  tho 
suspicion  of  invafxinatcd  tiyphjlis  Hjia  been  rAi*ed  ;  mid  this  is  c»]>ccinHy 
important  since  more  than  one  recent  wiiur  has  endeavoured  to  truce 
analogies  between  vac-ciiiia  and  syphilis.  Thus  Creighlon  (10)  stat«8  that 
"the  real  affinity  of  cow-pox  is  not  lo  sntall-ix^x,  but  lo  the  great  pox.  .  . 
The  vacciniil  roseola  is  not  only  very  like  the  syphilnic  roseola,  but  it 
mt'ii.nt«  the  same  sort  of  thing." 

It  niiiy  be  pointed  ont  lliat  th*  vaccinal  rodcola  appears  -within  a 
week  of  inoculation,  syphilitic  roseola  not,  as  a  rule,  fur  a  muntlij 
thnt  roseolons  and  ervThcinat^nis  rashes  nre  common  prodromn  of  small* 
pox,  and  occur    very  fretiuentiy   after    tbe    injection    of   antitoxins — 
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Oiphllieritic    and  otherii ;    and    again    that   tlie  dnte    of    their  \% 
am-t;  and  the  ahnence  of  any  dJAiinL'tive  characteristic  are  op|nMd  to 
deiinction  that  they  are  in  any  way  allied  to  syphiMo. 

There  Hoes  not  seem  to  l>8mie<|uate  ground  for  concluding  that,  i 
the  exteptinn  of  gf.no ralinerl  va<:citLin^  any  of  tho  emptioru  etiutncniejl 
above  are  peculiar  t^*  vaccination,  or  are  an  essential  i»art  of  it.    Th 
occurrence  in  a  BtcuLlI  niinjher  of  caso*  in  iimltmhluil :  in  M>nii)  iiieii 
they  oortitinly  <3<>.jipnd  on  exlran<iou«  and  rhorofnro  removable  cuMt. 
and  ill  others  they  depend  on  poculiitrilica  in  the  imiividtial  wbidi  m 
often  unauspected  at  the  time  of  operation,  and  cannot  be  foreseen. 

Nothing  would  1)p  gained  by  dinciiBiting  in  <letail  all  the  varioai 
forms  of  eruption  which  miiy  follow  vaccination.  None  of  thetn  hajini 
peviiliar  i^ignificance  in  varirinaijon  ;  many  of  rhcm  arc  unint))ortAni,  lad 
arc  only  mentioned  tiecause  they  are  somctimOA  a  cauae  of  anxietfi^ 


T^ 


Pia.  K. — Kiiprmiunnnry  voalflFii.  fitaxr  1.  Dukipi*.  Drairttu:  nuulr  oii  Wli  A»y  tUft  vmi 
wItJi  lymj-l'.  WL'i  rrmuvn  rroiii  ilcrtilf.  ■>i<l  «h  n-ro'iT»  ir-mi  U.  T.  (*»frni.  0,  y.  tTfJi  P« 
HpCtuc'JIi,  A|>pniiaU  U.  tu  Filial  Hi^K  D.C.V..  )<.  UIJ,  Nu.  MO. 

those  who  are  unacquainted  with  their  harmlen  character.  Tb*  nmn 
iiuportant  eriiptinn.i,  and  »omH  of  the  mai-e  Iniuliluftiime, — »tich  na  eeuiUi 
ini])f^ligii,  herjuis, — rcqiiiifl  further  noiicc  ;  c]'y»ipcha,  Bjphili&,  tubcfdti 
and  lepvosy,  etc.,  will  be  conBidcred  lutei  in  dt-tail. 

Frum  a  clinictil  point  of  view  the  crn|)tion8  jHjculiar  to  vaccinatiiw 
are  without  doubt  the  most  interesting  and  im{>orlai)t ;  for  >' 
there  be  any  connection  between  vaccinia  and  variola,  It  w^ 
be  expected  that  c.ian.'i  wtiuld  occur  from  lime  lo  time  in  whw 
the  «ym|>lonie  following  vactiniLtiun  would  more  cloaely  roetahlc 
inoculated  varioU  thnu  the  merely  local  phenouieiia  which  *» 
generally  awmriaied  ivirh  vaccination.  Snch  ai*e»  do  in  fact  *»«u.*: 
and,  though  the  itielanucs  are  rare  in  which  vaccination  is  lolle"*^ 
by  A  genenLl  eruption  of  pock<!  like  those  at  the  point  of  iuocnUlioo, 
it  \»  (judging  from  my  «iwn  ex)H>iience)  by  no  mejin^  very  uncownw" 
to  tind  the  original  im^urtiari!-  sunounded  by  8U]it.Tniiiniirary  paitult*. 
cf.  Figit.  1,  5,  6,  :<t)  that  the  appearancea  cltMiely  resemble  the  drawings' 
inoculated    smallpox    by   Kirtland,   reproduced    in  the  Bnlitlt  Jtfi^ 


Pkl  l.-tepamiMDentfr*"^)'!'-    !*t*ff«ll.    SMiri-mtiflwiit.    Dnwinit  iaui«  cm  Htb  •Isy  kn«r 
VHTcinU'in  Kith  banuiilMtl  lyiiipli. 

between    variolii   and    vaccinia,    ]HKiKibla    as   this   may   be    fui'    rujisuus 
vbicl)    »re  discussed    by    Dr.   Copeman    (p.    638),    bub    it    is    cortain 


Km.  0, — 8«i|H'nt<i>n>*n'y  •■"■t'-l™  flla^-r  111.  CJ.tirtu-iil.  lira*  I  n^  iciaili'  m;  li.tli  ilay  kArr  *»cpinutliiii 
In  Fmir  iJknv.  Mllli  liuuinMrf  1  J)ii>|>li.  Kldt  nfti <rAi niioe  III  rriiiili-jri  oti  l>Ili  lUv ;  mjitl'iii  lint 
ritit^ricnt  uvi  mil  <l'tj',  llp><i4fi>4  111*  i>TBL|'lEi>n  mi  arm  ch*T<i  ita*  CrTiljr  niir  usiilivlit.'iU'il  ti-^li.'1«  mi 
atfU-iacn.  UiniMiv  wiU)  f  <^  :.  allowing  luucuiAtcd  MuAllimx,  tixl  t'lg.  8.  VmcidIa  conlliwiit  kt 
pDliH  «( tnoenlitiDM  In  ■  lat«r  iikRu. 

.  nnder  certnin  coiutitions,  tbu  cuiirce  of  vaccinia  (lo|>arls  from  that 
icK  i»  onlin»rily  ob9«rr«d,  and  the  aH'eciion  becomes  compar«ble  to 
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one  of  llie  exanthems,  itisteiH  of  lieiiig  cbRr»4:t6rMe(t  only  t>y  »  I«eJ 
pock  vriliiout  any  geiioral   eruption.     It  is  uLto  wortby  of    uote  (lut 
ri*rivBra»5ly  siiiiilUpox,  l»y  siiwowive  re-itiociilatiomt  of  the  *nTae  imliviiliuJ, 
may  kIi'jw  itself  only  att  a  local  pock  at  the  poiot  of  iiio«ulatioD  w~ith':«i 
any  gen«r,il  eniption  (-[3.  Mi).     Thifl  \s  the  aise  not  only  in  ih«  dirwi 
i[iociil»ii<iii  of  v;iiioloiii»  Iviiiph,  but  is  cfjually  so  in  "  v.irr:iiiiii.mn* " [i« 
fui'ined  witli  lyiiipli  taken  from  pocks  rai»«d  on  the  calf  by  ibe  iikk'uLi- 
lion  of  cniiill-pox  virus.     TlK;t*u  jioints  of  rei^mblance  lieiueen  vikrwU 
and  vaccini.t  are  of  intere»t:  whether  they  indicate  any  clotw  reUtionfiy 
lieiwoeii    the    two   nfTeetions   or  not  ;    there   Is  little   warranty  indted, 
for  the  belief  that  gontjraliitril  Viu-rinia  In  i^lenticil  with   variola:  ifi^ 
so  far  M  I  am  aware,  no  case  has  been  i-econlecl  in  which  vaccinia  ha 


# 


Flo.  T.— Inoculitr^  |iTnnI1-|>«i.     ■'Vntinc  Ih*  ipiHwnw  of  iMliiClt  NuNrtlon  on  th' |411)  4if,    tiw 
Llic  ui-^iial  dn<*ui5  l>>  (i.  Kiitbiid  (liw^ij,  leallqrMT.  O.  W.  CtaUUuur  WuHawl. 

provfld  to  be  communicable,  except  by   inoculation,    without  acttt"^ 
contact  with  the  person  infected  as  in  the  ciu>e  in  limall-pox. 

Oeneialised  vaccinia  diH'oiB  in  many  ways  from  a  general  diffu«ic»i* 
oF  vari-inu  [Ktcks  by  uutoirKicutatiuii  through  the  skin ;   tbmigh  hot*^ 
atVections  indiscriminately  hjivB  been  called  by  the  aaniu  iianie.     F^^ 
convenience  of  description  Longet'e  claBsification   of  these  generali*^*^ 
vaccinal  urtiptifiuA  tnsiy  he  udopted.     It  ii*  us  fulldwa  :— 

1.  SpontJineoufi  general  vaccinal  eruptions  or  geueralUed  vacciu*** 
— Vaccinal  eruptive  fever. 

2.  Vaccinal  ernptionB  generalised  by  aiito-inoculalii^R,  for  exaiBpl^^ 
by  pcratching — (without  any  pre-existing  losion  of  the  skin.  T.  B.  J^— ' 
Mu]ti])licalion  of  [Kicks  by  aiitu-inuciilauon. 

3.  To  thcao  should  be  added   local    vaccinal    emptiontt  (often  co^^ 
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fluent)  the  riccuirericti  and  position  of  whjcti  are  deteiuiinedby  eome  pre- 
exieling  cutant-Diie  tefiun  auch  a»  iiii|>uU^u,  eczuina,  Hcn«,  or  juiui-msiii. 
Some  inevitable  confitfiion  haa  been  caused  by  not  clearly  dincriminatinji' 
lM>twi>eii  vaccinal  eruptions  which  hare  occurred  on  eiirfacea  previouFly 
8(11111(1,  and  ihciiie  in  which  the  eeiil  i;f  ihn  ernpti<in  baH  buun  iluleririinud 
by  Borae  previous  local  HlTectb>n. 

4.   Vaccinal  eni])tionB  by  migration. 

These  are  ten  rare  Ui  Iw  of  any  practical  inipurtiincii  since  they 
consiat  of  those  cases  nf  generalised  r&cciniu  in  ^hich  the  {general 
eruption  is  the  primary  manifvBlation,  no  local  result  having  followed 
al  th«  jHiint  of  itifKMibilidn.     (Lonj^et.  iuc  rit.  \t.  20fl.) 

Genorallscd  vaccinia,  or  Vdcciniit  orupilve  fever,  occurs,  as  a  nilo, 
com|jarative]y  eMrU'  after  vartination  ;  either  one  or  two  day»  Iwfore  or 
(ijie  ov  two  days  after  the  [>uck  al  the  seat  of  inueulatton  has  arrived  at 
miitunty,  thai  is  to  say,  not  generally  before  the  4th  day  or  after 
the  lOtl].  The  date  of  its  appearance  may  however  vary  cunsiiluralily. 
Ill  Poole's  case  {App.  ix.  RC.V.  No.  cxciv.  p.  70)  the  onipliiin  bej^in 
on  the  KUh  or  the  14th  day  (46);  in  Fox's  two  cases  on  the  9th 
day.  The  pocks  form  iti  successive  crops,  so  that  at  a  given  date 
they  may  he  found  in  all  sitigt's  of  dt-viilopmunt ;  in  the  three  ntses 
allude<l  to,  the  eruption  continued  lo  iippcftr  from  the  l.Tth  to  the  28th 
day,  from  thQ  9th  to  the  19th,  and  9th  to  the  16th  days  ruspuetively. 
When  it  flnst  ap|>narH  the  eruiilinn  Is  dnsky  red  and  rii)iiilly  W'liines 
jMpular,  vesicular,  and  finally  piiatular ;  in  two  or  throe  days  the  pocks 
arrive  tit  maturity,  and  sometimes  ctoeely  resemble  the  original  vaecine 
veairle^ :  in  other  castea  they  so  much  resemble  those  of  variola,  that 
I!ouHi]uet  deiliires  that  there  in  "  so  much  resemblance  between  vaccinia 
and  inoculated  variola  that  no  physician,  however  experienced,  h  in  a 
ponition  to  differentiate  the  vaccinal  from  the  iirn'olous  pustule.  The 
most  wigaciou^  make  mii^t all e*.  In  n  word,  at  whiilever  fieriod  you 
select — the  7th.  the  10th,  the  12th,  or  l-Mh  day — the  characters  of  the 
one  are  the  characters  of  the  other.  There  is  no  difference  between 
tbem"'  (Fig.  7).  This  is  hardly  the  case,  since  the  eruption  of  inoculated 
variola  usually  appears  about  the  \'hh  (9th-Mth)  day.  Generalised 
vaccinia,  a«  a  rule,  appearji  earlier  ^alhont  tbe  7th  day) :  and  tie  vaccinal 
fever  is  generally  le^  pronounced  and  the  constitutional  disturbance  less 
marked  than  in  the  ease  of  variola.     It  is   not   iisuiil    for   the  vaccinal 


'  An  inlvncUnv:  cam  ii  regwrt^d  by  tlr.  Sharkey  (52),  "A  rjuw  in  proof  of  t>in  nnn- 
Mfntlt}'  of  )-ariola  snd  varicBlla."  In  tUw  iiibUiicb,  u  iioy  whn  may  hare  S™n  vxiinneii  to 
t)i*  iKiiit^iigi  of  NniAl]-j)r)x  tthoiigh  thU  i*  not  utrlalli)  wan  HiJl»i(t«i|  lo  !^t~  Tli(jiiia>i'K 
K<MipitJiI  DnfTmoB  fruiii  vivrii.v11a.  Ho  *m  raccinattMl,  and  tighi  dny*  artorw&rdt  an  eniptloii 
belleviMl  to  be  >n)a]|-]Kix  bcRnn  to  Tnalc^  it*  ApprAmnrv'.  If  ^n-raliiH'd  vnrrinJA  r^M  he 
ilet«nu)nt'1  liy  a  ciitantxjuii  prii|itioii,  it  ii  i-cmirivHMi-  thnt  thi»  w*t  iii  Tart  a  i»»n  nf  t1i«! 
<li*caw  :  and  In  xM*.  coii'i^rtion  atleiilloii  luny  lit  i-iUIpiI  tu  n  miiiirk  of  Dr.  W.  T.  Sini).iran. 
"how  nRarchen  into  Otv  relaUc-D  of  vortolu  uo']  vmccluU  iirt  wvll  known  |5.t) :— "  Voodw 
and  ch1ek«n-]>i>x  havn  nlwij«  «>iin™i  lo  mr  lo  ht^  (»•■  t-lMiicntu  of  xinall-pox  wliicli  liave 
liHcngue  lepiarBW  iu  wiint  uiikDown  tnuy  :  Ihn  mri-itin-  r<>tjiiniiif[  the  iwcniiar  qiiAlill»  nlilrTi 
>fr»-t  Ihe  )k<i1,v  til  Hitb  *  tKRiitirr  »»  lo  reudcr  il  iuiiiiuua  ttom  u  wvoud  atUuk,  wUUs 
chickfD-iwx  has  nouv  ot  tlioM  quaUltM." 
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6ru])tion  to  bo  found  on  the  miicotw  memlimnes  or  conjnnctivie  ;   hut  thii 
dtHlinctiuri  dues  not  hold   ^txhI    in   all   chhvr.      Two   instnnc^s    in    whicb  , 
tbo  uiuciHiE  mouibmuu  of  thu  iiiouth  whs  iitfvctcd,  and  one  in  whirh  ihsj 
re«icle«  formed  on  I  Im  ci>tijiirieLivie,  have  recently  been  note4'1  in  Engl 
(See  L.G.B.  ItwiKnis,  Nob.  !i.  and  clxii.     App.  ix.  to  Final   ICeport 
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of  (ha  loaha.  Thara  w  iw»  ■up*nm>ii>-ran'  p»cks  un  tihreami,  Th"  <inn  ingt  km  mbmI'  iS  4mr« 
ttttt  vwiiMtlon.  PDF  d*ullfl  «r  CM«  iiM  |>.  at;;  Bimt  C^m  -ill,  ai>|wi><IU  tk  Ut  DUwl  Refun 
B.O.V.,  p.  401.    F\gt.  0  and  10  an  fntu  t)i«  ■■»«  one. 

R.C.V.  1896,  pp.  20  and  56.)  The  eimilarity  of  the  two  AfToctiuns  is 
BTich  that  the  auspiriun  of  variola  was  raiaed  in  not  a  few  of  the  recorded 
cases  before  the  miture  of  the  eruption  was  recoguisvd  ('iT,  29,  lOd, 
41,  4fi). 

The  folIowin>5  tAhle,  foniidod  on  that  given  hy  Dnuuhcz,  gives  tlic 
chief  puinte  of  di'tTerence  betweeu  rnriotu,  inoculated  variola,  uid 
generalised  v»ci;iniu — crujilive  vaccinal  fevor  ; 
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rvdiRtiiin  •Prnii  t»  dr- 
[wDd  oti   the   exCL-at 
and   nature  (diKivte 

or   confluant)    of  the 

■iirtkc««    of    Miiut, 

eruptiuii,    aa  tti-II    i« 

1 

etx. 

vnun'>tim-ntiAlooni|i]i- 
tAt]im<>  Miah  aa  uWcr- 

atiuli    uf     liilckn,      rx* 

cfii^ivu  local  rvnctiuu, 

1 

IB. 

RuDbaioii  of  fever. 

... 

ele. 
Rr.uiu-r    crvn.Hiilfr«   that 
Ibi'i'    i«    im    iiyrcxiu 
tinlniM^  tin^rc  bo  tK>m« 
complicatiiiii.  tor  i-x- 
iim\ii<'.  f(Uii<iutar  en- 

J 

^H 

]alf;i-liit'iit. 

1 

17. 

r»l>nlc5    b«>oiiie  viwi- 
culiir    ud    luiibili- 

Subsiri-ni-«i  or  eruption 
gdiinmlly       ('iinijilnttt 
Wfurd  ^Ulduy. 

■ 

1 

riitrd. 

20  1 

Kru[-imi      Woiniug 

^^^^H 

f)   [ 

|)iiHtn)nr, 

^^H 

22.; 

Secoudaiji-  l«V«rr. 

■ 

TliB  cKamhtrni  U  cuu- 

Til"    i-xatitli«u)    ia    ooEL- 

TlieL>xiiiiiheiui>anlyc-ani- 

■ 

ttfgiou-. 

mgiotin. 

municable    by    uirMt 
inocnlatidii  of  one  in- 
dividual frucii  aiiotbcT. 

1 

1 

'   lliH  Inr.al  rauiiliiin  nl  inini: 

nXfl   iHi'iiil.t  U  iial- •■oniplrtv  iintjl  thi>  7lli  iln];,  accortlina 

1                to'Enyer  (1") ;  lt>»  Keeieiml  ctu|<U< 

oa  il<:viilu|iiu|{  frvia  this  daUv  but  tiot  being  <.'uiiipleli:  uulil 

the  13tJi  or  14tb  (Uy. 

'                  The  only  tlucisiv*  tost. 

whether  nn  evuption  following  vaccination  be 

a  true  "vaccinido"  or  not 

is  that  lymph  lukeri  fi-om  one  of  the  vcsiclet 
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at  adUuiice  from  lh«  original  ijyint  uf  inociilatiun  shall  be  CHp»b1e  uf  rv- 
pitxliiciii^  I  he  d|>(!citli:  eiT&cls  of  vncciiiation  in  uti  uiiiinal,  or  in  nnother  ckili) 
(19).  Tliat  tliJK  CcUi  be  clone  has  bveii  shown  )*y  Kichftril  hiuI  by  Mulia. 
ill  tho  former  onifo  15  children  were  succcBsfulIy  viiwiuatcd;  Had  ia 
Martiti'it  eiuc  n  heifer  wu^  aucutMsfully  vucriimted  from  poclu  vUeli 
developed  in  H  child  ^ntlVi'ing  from  x  general  eruption,  reiulling, 
OS  it  would  a}>|io:ii-,  from  iu  being  fiiK-kle<l  tpy  iu  molher  during  t^ 
pcrioil  of  her  vfLccitintion.  An  interesting  demonstration  of  the  tne 
tiiiliu'ti  of  tba  »ii|:ierruim«rary  puik^  wng  given  in  A  i-a»e  of  vaccina 
•;enei-.ili«ed  by  Knll^iIlOL•lll(^ioIl,  refioned  by  myself  (I),  in  whifli  ti» 
child  ^iilTcriiig  from  [lOL'ks  on  its  lips  and  face  inoculutod  iu  nHiihar'j 
breast ;  th«  Hubsoqiiutil  vusjilu  sbouud  no  departure  from  the  onliuiy 
a^jjuuniiiveit  or  cvolmiiin  of  a  viucino  pock. 

Causation  of  geafraJisetl  mcrinia. — Apurc  from  aujr  peculiarttr  of 
the  lymph,  and  without  atwumiiig  abnoruiHl  receptivity  on  tb«  pwrt  ni 
the  individual,  the  enipiirm  of  vaccination  may  ceaae  to  be  pureif  looJ 
if  tho  viruB  is  adm inisUired,  not  through  the  skin,  but  by  ihw  digwJiWi 
circulalury,  or  ronpi runn-y  syHteiiia  ;  and  also  (u|nrt  fn>ui  uuio-iixxiik- 
tinn,  whii^h  ia  considered  later)  if  during  rhe  vaccination  period  ihcieii 
some  coexistent,  general  ciiULneous  enipliiin,  «nch  it«  sudaniina. 

A  generalitied  vacciuiul  unijiliim  has  been  produced  in  chihlrvu  who 
hwl  HnckiK]  their  vaccination  {mjcUa  ; '  aiul  it  has  been  dci^-Tmitied  in 
thotie  who  bad  previously  proved  iusu&ceplible  to  vaccination,  by  ih* 
intentidiial  administratirm  of  {Ktwil('rt.>4!  varcine  rruBta  (7).  Kimiloily, 
as  hait  been  noted,  a  g(!iit-ral  vaccinal  cxanthem  haa  appeai'cd  in  a  cfcild 
suckled  by  its  mother  ivhiUt.  umlergoing  vaccination  (41). 

It  in  of  inrercEit  in  connectinn  with  thin  ca^c  tei  imUo  that  children  vhoK 
mothcis  li live  Wen  »uccc58ful]yrev«cciuated  ])rcvion«  to  their  confiiienienw 
have  been  vai-cin-ated  after  birth  without  result  j  ahowin^,  iHwsiWy.  \\A 
the  eflfict  of  the  morher"*  vafcination  was  shared  by  the  fivlua  in  utew 
In  investigating  this  point  a  large  number  of  observations  have  be«a 
mndej  the  most  remarkable  of  which  are  those  of  Burckhjmit  and  Kellock 
on  women,  and  tboM  of  Ktckert  on  Aheep.     Burckhardt  vaccinat 
pregnant  women,  and  subsequently  vaccinated  C  of  the  childre 
mothei-8    had    been    nucccAsfuHy   vac:cinar«il,      Tlie    operation   w.v   hit 
Buccewtful  ill  all  of  theui.      Kelloik  {'Ah)  vaccinati^  TJG  women  in  varioi 
stages  of  pregnancy,  and  found  (a)  that  the  inf.intH  resisted  vaccinatio 
directly  as  tho  stage  of  pregnancy  at  which  the  mother  was  vaccinatwt 
and  (i)  that  the  fu-tus  seemed  to  be  more  readily  affected  in  the  mult 
parous   than   in    those    of    a    first    pregnancy.      His    results    were 
followR : — Of   14  children   of  prjmiparaa,  \'accination  was  oucceMfulI 
performed  on  the  infant  in  every  ca^  in  which  the  mother  had  bee 
vaccinated  earlier  than  the  7th  month  of  pregnancy  ;  whiUi.  the  oporatin  ^ 
failed  in  ri  of  the  infiinrs  whrwc  mothers)  had  been  vaccinated   later  tha 
the  7th  month.     In    the  case  of  the  children    of  the  multiparous, 
teoK  than  16  proved  insusceptible  to  vaccination,  even  though  in  sorat 


id  KellotV 
[;inatefl  SSj 
reu  who**5 


1 


p-wqwBntWTO  «i  ntrmis,  i.>nftmT>on,  itna  nenara  (nn;  nave  a 
[bn  this  point.  They  fouud  that  ihe  blood  seriiiH  of  »  atU, 
More  the  pocks  wore  honlerl,  produced  immunity  in  other  unimala 
luae  8]>«cit«  when  tiifu)t«d  into  lb«  venous  «yetvu.  Cljauvuuu 
I;  demonstraterl  ihut  »  gciioraHuilion,  luutiifcstul  In*  an  oriiption 
H  reproducing  the  ordinary  results  of  vaccination,  could  he  oxoited 
ti«>n  of  hor«ei)  ihi'oiigh  tho  digentive,  virciil;itoiy,  »nil  rcsjiirulory 
Laa  veil  us  by  injection  int4)  the  aubcutanooits  tiseue  (8). 
jtt  ob«i>rr»ti'jn»>,  which  itr^;  in  u^recmenl.  wtth  the  elinicut 
~  vc  that  the  i'e!«tilt!i  uf  viKjuinuLiun  umy  bti  ubtatncd  wtihouL 
tion  of  the  local  {xjck  :  ami  undor  given  conditions  the  diHiiKion 
ia  occasionally  Homo nslrit ted  by  theMppenrancc  of  »cntaiie<iit*t 

-aimtlai'  to  that  which  occurs  in  the  acute  exaiithenis,  even  if  it 

irely  analogous  to  them, 
la  ffeneralised  by  auto-Inoculation. — AllifiJ  lo  spuntimt^ous 
■cl  vaccinia  are  tluini!  suqUL'iti  of  vacciiialion  whii'h  iiro  ciUteei] 
I  more  or  lea*  wide  distribution  of  vaccinal  imclts  by  auto- 
lOn.  These  supernumerary  jxx'kB  luay  be  (.aiised  by  suratchinjj 
p.naiU  aflcr  they  have  been  in  conuicL  with  the  vaccine  pocka ; 

rtdfliital  conlamination  of  surfaces  dcnudctl  of  epithelium  by 
caiisfi  as  Qcz(?niu  or  iniputipj :  thvy  tuay  hu  produced  in  any 
the  body  acciilentally  brought  into  contact  with  virus  from  tho 
|T««icle9,  Such  cases  are  cumuion,  and  references  may  be 
i  tbem  in  tho  jui|>ers  ulreiuly  luferrucl  Lu,  u»[H!inally  iJuuehuz, 
[fcnd  Poole  :  drawings  of  remarkable  cases  aro  given  in  my  jiajicr 
Dlinieul  Society's  TmnM'rtifiif,  189.1,  ii.  p.  114,  pi.  ii.,  anti  in 
I  |)ai]er,  "  Drei  Kiillo  von  j:oiiuraliflierter  vaccine,"  Miinchcti,  18flS, 
pber  of  pocks  varies  from  one  t>r  two  upvvnnU  :  and  in  the  oa^^cs 
t  the  eruption  has  become  eunflnent  the  number  is  often  very 
^hc  majority  of  thene  cnttes  are  nnimjHJilant,  and  result  only 


Vut,  9. — Tiuvlnlft  fRiinslliimt  hj  uiln-lruwiiUitliiii.      From  n  ilmwInK  ninJ*  nn  ihn  oitl  ihjr 
vao'i'iiiitiirji,  hy  Una  SI.  Orivii.    The  [ocks  a.  b,  <,  ri.  f.  ir«re  Alionb  14  ilkyittlJ ;/,  Alaiut  M  I 
/.ynjjiA,  liiiritiiiil>i'il ;  cftiil  n>i<itivi>  rniiii  cult.     t'nifiiii'B  murul  noln'M  i>f  tiuwulatlvn  mill— '^ 
14iKiUiy.    Src  Fli;  H.     fv>ri>rrinlliiuniJ  U>  4|i[iau- unUIUie  id(t£  «*ek  ft/Uc  VMdmU(«.    lla*^ 
brtuttrMlnaciiktvd,  ftudUicpcicdcnuiaiiDmiilccurM.    FornrrmieHUidcbUbofcM*,  •M^  ^"' 

eyelitis,  or  the  eyeliall,  the  conseiiiiencea  may  be  serious ;    thb  Ul*^ 
accident,  however,  iti  of  peat,  rarity.     In  five  caaea  recorded  hy  Ber"  *? 
tfae  ulf  eraiioii  w  as  coiiline<l  to  the  eyelid.     The  symptoms  rary  with  t-  ^ 
seat  of  the  initial  lesion  and  the  condition  of  the  patient  as  regar** 
immunity  Against  vaccinal  inoculation  (£1,  SG,  56).     Thus  infection  at  *' 


fion£-*efHhi^h. 


iiwlbrttntoiixH'nUtiiti.  PnckHtnaiTHlou (art* aTll» body,  tnntmnd 
iwilf ;  t,  I  111. ;  1.11' I  f.  i  III.  'rtif  'Inwfngi  wars  maJa  on  Ih*  JSrd  A»j  aRcx 
iihtn  Rbo'it  I'J  iUm  <.>|iI,  bii'I  '  niKl/Btand*!  <l,NlKHit  W  honm.  71>»n  «u 
'  ihlrkmln)!  roun.)  thi-iii ;  no  tnin  InduraUoa.  In  (Jia  oonin  of  ■  «id  /  thvra 
kUue  lUrfiM*,    Ct  flin.  8,  U,  l>th  bTD,  &T1. 

I  Normal  College  for  thu  Bliiiil,  Upper  Norwood-— in  which  inntitu- 
^  In  any,  such  cauui  wmiM  proltuhly  he  foi]nit^rei>]]lt«d  in  tho 
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Ono  other  form  of  Acciiltintal  Ruto-inoculation  calls  for  special  tio^ 
siucQ  miiiUikus  in  diagnusis  iiiighl  occasiuii  miioh  unnocees«rr  distren. 
Ciwes  havo  hefln  racordcd  {M.  Morin  and  Bi^hrcnd  (16))  in  which 
have  bueti  produced  aronml  ihe  iiiiiis,  Jtiid  on  the  mucous  iiietn 
of  tile  vulva,  Uy  the  iicciduritHl  trunrifereiicu  M'ith  the  fin|;ers  of  put 
fri»n  the  vaccinntiMl  arm.  It  ia  hardty  iiocesAary  to  point  nut  thii 
such  sores,  especially  if  macerated  by  the  contact  of  the  poru  ud 
ulfleralud,  might-  hw  locked  upon  as  venoroal  (bb  in  the  iiuttMea 
referred  to)  if  due  care  were  not  exerciiwd.  A  kiiowlcdj^e  of  tl« 
|H)ssibility  of  such  an  occuiTeuco  n.ni.\  thu  history  of  the  ease  ov^ 
to  prevent  this  error,  even  if  (owin^;  to  the  jioeilion  of  the  acre,  and  Uu 
8ta);o  of  evolution  of  thn  original  vac^tine  vesicle  from  which  the  iiifefr 
tious  miitertat  was  derivud)  tbt-  clinracteiistic  appeiirances  of  the  ncdDt 
pock  fthuulit  have  \ii.'Ai\\  lost. 

A  definite  ctkse  of  contlnoDL  vaL-cinia,  in  which  the  eruptiou  becMot 
-g&ernlised  by  auto-inoculation  and  possibly  also  by  alworptlon  of  the 
vinis  through  the  cliyMtive  tract,  has  heen  recorded  by  myself  (1).  h 
this  case  it  would  eeem  thiit  the  abuorma]  conditions  were  primarily diH 
to  some  pQculiarity  on  the  ]>;irt  of  the  child,  since  the  lymph  used  wm 
the  forty -»ei Olid  remove  from  the  lalf ;  and  three  other  children  -wttt 
aiiccorisfully  vaccinated  from  this  child  without  coniplicaiion  of  anykiad. 
The  lymph  wa^  traced  hacltwards  and  forwards  for  three  generaliooi, 
in  all  twenty-five  children  were  examined  in  immediate  relatinn  tu  tHii 
{uriicular  case,  the  only  abnormality  detected  being  that  in  four  out  «f 
eight  children  vaccinated  with  lymph  from  the  ULme  aource,  no  reenli 
followed  ;  whilst  in  one  child,  in  the  fourth  remove,  twelve  siiper- 
numorary  iwckfi  appeared.  A  brief  cbronulogical  Bummary  of  the  w*»_ 
U  given  for  refei-euce  : — 


%'ACClS'iA 


H.  J.  K.,  let.  thi'ee  months;  Vacciiialod  wtlli  buiiiuiiiiiCtl  lymph,  42Qii 
remove  from  calf.     Generalised  Vnvoiiiiit ;  Death  (Figs.  S,  9,  10). 


1 

Vncotnntion  witli  hiitiiiintieil  Ijrtiijili, 

foi'ty-aeiijiiil  romoi'B  fi'tiii  cuU.  i 

(Or«igbt  v&ci-iiiatioiu  1iy  i.li.rvQ  vac-  | 

cinfttora  \(ilh   Iyni|>ii   Trom  mrih 

■oiirnn,  fniir  worv  iuii(ii<-i.<i!>ut'iil.  but 

without  couijiliraliuu  ur  abDuni»l 

lOMllt.) 

liKjintinii.  Fonr  healthy  TCsicloB, 
t()  Jill  Hi>{ii-i>r4ni'«it  Hnniml. 

Ti>«  lour  p>uk*  vo&U-Hci.-il  Into  du«. 
iui<]  iMiMnie  «3verwi  with  dark  Iji'ownisli 
fcreeii  »fal>.  Innunicr&lile  xronilnry 
pwlcn,  at  tili>t  vii«iriiUr,  fnrmoJ  r<>iin<l 
|)oiiita  of  iu(i.-u!niioii,  vf.  Pi;{.  <},  |>.  .*i(>T. 

Secondary  eni^iHrni  jiiiiitiilar :  a  Ur^;^ 

itvf'ntnul l_v  ni.i*lili(«l  mill  drinl  ti]i. 

(.ri>c>k«  a])|>nur«'l  un  focv.  airiM,  legi, 
ahdunii'ti,  unil  tbljjltH.'l 

Tlit>  ]iu|wrnuiiiFraty  ]MK-k8  nt  pcinta 
of  ni»«rtion  coTilliioDt ;  evDntiiaUy  a 
I4111C  i>|inu  sori:  (nrmud. 

X11  itniiniVi>miiil  in  1  hild'ai-widitloH, 

I'liU'.  Iivil.  y.  f\*\a..  K^.  \  fpveli  lliUfB 
liFiiP*  ■  (/«}■  with  M>iiii»  inijtmvf^Mvt. 
Pock  rurniiAt  tlxiva  innvr  angle  or  IpH 
orliit. 

Vmidr  ronninjj  linliiml  right  «*r; 
Uiiit  uljoi'iLil  11  liliin  'l\  Imuni. 

(Jhilil'a  coitdition  wome.  Motlior'i 
Iir(v«»t  lircBiiic  iiiiKiilati.'al  fmri  siickliii;; 
tliD  ritit'l.  ('(K'k  ran  a  iinrrtiiil  <i>iinH-. 
51t>t)itrr  lisil  iwt  beuu  revBffi.-U]iit«d. 

iJcaih. 


Finil.  tviiek 

Second  we«k . 
TliUtI  wwk    . 

Fourth  week  . 

Fifth  vHk     . 
Stzth  weak 

Seventh  reok 
Eighth  vr«Gk  . 


Ulh  Xovember  \Wl 

16lh  Kovembw  1892 
23nl  XovouiVMr  \%Vl 

SOtii  November  1892 

Jtli  r>owml>er  ISfi2 


14th  DMMrih.'r  IBiia 
17th  Dei-DtiiljfT  18112 


21»t  Deacnibur  \Wl 
'IWCa  I>l^^P^[lwr  l*»a 

2Tlh  T>wptntier  IM2 


There  Ih  im  oviiirme  m  show  thai  Purli  c;tsr«  aro  tliio  to  .'uiy  (Mirticular 
strain  of  Iym]>li,  whether  hiinmiiiseil  or  taken  itiroL't  from  the  falf  (nl, 
31);  thoy  are  of  grciLt  rarity,  am!  must  be  regarded  tw  ticcidcntn.!  com- 
pticntionB  rather  than  as  essenliul  elements  of  vHvciiiiitiou, 

Such  n  ca-ie  aa  that  narrated  above  ojvciih  out  the  wliole  qucatioti  of 
vaccinal  immunity,  whiih  it  would  be  impos^'iblo  lr>  diartii'*  at.  any  length 
in  thia  phice.  If  the  ol^servationsof  Cory,  Trous&eaii,  Moj^nior,  Uunioii'- 
Paltier,  iJam^i&chiuo,  Beanii-r,  and  others  am  {■niichwive  ami  final,  there 
is  eviflence  lo  show  llmt  under  ordirwry  ciminiatanres  the  rcccptivily  of 
an  individual  to  euecessivo  vacuiuatton^  in  seric^^  gradually  diiuiiiitfht>a 
during  ihe  second  \vcek,  and  usually  becomes  cxrinct  hofore  the  fourth. 

Cnrjr  (9fi)  fmind  that  when  viiceination^  were  perfonried  in  series 
by  a  «itngte  in^eL-tion:  on  each  of  eleven  auecessive  d:iy»,  thone 
made  after  the  ninth  clay  were  un^iiceesiiful,  and  be  tonrluflcd  that 
immiitiity  wjw  attidiied  at  thii*  peritxl.  It  is  certain  that  duritLg 
the    first    week    after    vaccination     an     individual     may     be    readily 
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revaccinated  or  may  contract  smiiill-pox ;  for  it  Joes  not  appear  thai  any 
considerable  degree  of  iniTnnnily  ii*  esublishfld  until  after  the  pocks 
have  leacbod  nui.tiinty.  Imiuiiiiity  probably  r«Jii;he«  its  maximaoi 
ftbovit  the  founii  week  after  vivccirmtioii  j  but  the  standiirti  of  resiet- 
aiice  varies  wilh  each  individtiul,  mid  probAhly  also  n'ith  (he  dom* 
and  nctinty  of  the  viiuti.  In  ihe  cai^e  given  above,  pocks  continued 
to  form  for  thirty  (hiys  certainly,  anil  probably  longer;  so  l.hat  no 
rule  can  be  made  universally  app1icnlj!e.  Vaccinia  generalised  by 
HiLtO'iiiocill»tioD  luuy,  however,  be  expected  to  occur,  if  at  all,  before 
the  ihinl  week  aft*r  viicclnation. 

Great  variatioTtit  may  he  met  <irith  in  suaccpttbiUty  to  vaccinia  u 
well  as  to  eniall-pox,  or  any  of  the  acute  exanthema.  It  is  contuonly 
reco^iiiieied  ihat  one  attack  of  Rmall-pox  renders  the  individual  more  or  leu 
imniuno  agaiiifit  contracting  the  di.«eiiAe  again  ;  and  similarly  thai  oM 
successful  vacciiiation  protect^  at  any  rate  fora  time,  against  the  probability 
of  a  geconfi  successful  inoculation.  But-  ii  would  Bceni  that  in  some  pMjrsons 
one  attack  is  no  Hafejtiuard  again.Hi.  a  second.  Thiit  is  woU  illustrutw]  by 
a  Cftse  which  came  under  the  notice  of  Dr.  ClitTunl  Allbutt,  in  which  a 
woman  h.id  ftmall-pox  three  times,  and  was  also  throe  times  sucoessfnlly 
vaccinated.  Such  a  case  seems  to  set  at  defiance  all  tnws  deduced  frum 
ordinary  observation,  and  mny  he  regarded  as  the  exception  which 
proves  the  rule.    The  following  table  gives  a  brief  outline  of  the  facts  :— 

1868. — A.  B. :  ^wlnl .     Mirfher  dovelopefl  umall-pox  wlifrtt  iDfanl 

fi^ht  d.'Hy*  »lil,  ami  t-tiili)  lim)  it  jn  a  milil  furni. 

„  ttHitn  tki-ci;  njoiiiljK  ulcl  MiicvMrully  VHCciiialKd  (tliK«  >can)i 

1S81. — Hiiccfwrully  n'XfttciiHitffl  (two  scarp). 
1883.— Mild  atluL-k  of  Bniall-pox. 
1802. — (.September).     Successfully  revaccinittcd  (two  scarx). 

„  (November).     UnBUCcesafully  v««ciuateU. 

1893. — t'luiucceaefully  vaccinated. 
lfi»6.— Vety  mild  attack  of  small-pox  ;  (bat  indubitable,  T.  C.  A.) 

There  is  strong  mdertce  that  this  persistent  falling  away  from 
immunity  in  this  re*pect  exiated  in  other  members  of  this  [mtient's  family. 

Vaccinia  hromorrhag-lca. — Besides  the  cases  in  which  the  sequenoe 
of  even  In  and  the  a[>{io»raiice  of  the  eruption  are  analogous  lo 
those  found  in  the  acute  exiLnthcms,  there  are  others  in  which 
the  pathological  position  ia  at  present  doubtful :  in  these  casM 
vnccinstion  i«  followcil  by  an  eruption  which  is  more  or  leas  "hfemor- 
rluigic."  The  eruption  may  vary  iu  intensity,  from  the  faintest 
potechiiD  to  general  hB-'inorrhage ;  and  may  Ijc  chnracterised  by  u  few 
scattered  petv«hiw>,  subcutaneous  ecchymoses,  or  severe  hemorrhage 
from  niuci>UM  uiciubraiius,  such  as  bcemsturia.  Such  cases  are  extremely 
rare  ;  and,  although  there  is  rto  direct  proof  of  it,  they  are  probably 
amilogons  to  the  welt -known  cases  of  hiemorrhagic  small -pox  and 
scarlet  fever.'     'I'hey  are  too  few  iu  number  to  wai-rant  any  opinion  as 

'  Sm  3  CMM  nvorilnl  by  Dr.Uragory,  B*r|[PTaD  anil  llartlirlnmjr.  DmicIkx,  l.e.  pp.  137-13ft 
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to  their  causation ;  but,  nimit  from  any  iwculiarity  in  thti  ]ym]ih,  it 
might  be  expected  thiic  such  coiu|>liiMition«  would  occiiflicinally  nnne  in 
icorbutic,  rachitic,  and  cachvctic  childi'en  ;  thu  cauH«  whi<^h  det^imineB 
the  nature  of  thu  Qruptiuii  being  rather  the  coiiililiun  of  the  chilJ  than 
any  ahnormality  of  tho  lymph. 

Vaccinia  grangrrenosa.' — A  cliBCaBe  closely  allied  to  generalised 
vaccinia,  if  mit  a.  iii<iiii[iiuition  of  it,  haH  lieen  descrihoil  hy  Hut4^hin8nn 
(29),  Stokes  (.'>4),  Crockfir  (11),  anil  others,  iinHor  the  nnme  of  vncciniii 
gatigrunus».  It  is  to  be  rugretted  that  this  name  b;is  been  used  fur 
aTicither  alVuetion  uf  quite  u  lUH'erttnt  cbaractur  :  iiaiucly,  local  j^aiigiene  or 
necro«U  iit  the  points  of  vaccinatinn  (4()(i).  Vaccinia  gangrenosa  is  an 
acute  exantbuni  occurring  at  the  end  of  the  fir*t  or  the  early  part  of 
the  eocoiiil  vrook  aftor  vnec-iriatiriii.  The  urnptton  buginis  in  ihu  form 
of  diacroto  [lapulcs  with  an  irtlliinicd  b^sc,  whiL-h  ulcerate  and  acab  over, 
puii  forniitig  under  and  round  the  scab,  whilu  tbv  ulceration  exleudB  huth 
ill  depth  and  laterally.  In  this  -way  a  central  black  »lough  iit  foimed, 
which  after  it«  removal  leaves  an  irregular,  unhealthy  ulcer,  often 
with  overhanging  edgos.  The  utcure  may  be  single  or  confluent.  In 
Croekcr'a  c'lsc,  from  wlitch  the  kIkivo  description  is  wken,  the  largest 
ulcers  were  -J  in.  in  diameter  and  \  in.  in  depth. ^  Hutchinson  observes 
ihut  the  diiLgnueis  of  theiie  viiees  lies  between  variola,  varicella,  and 
vaccinia;  and  Crocker  inidudcH  in  his  account  of  ilie  diwiaBc  a  feurih 
affection,  "dermatitis  gangrenosa,"  independent  of  any  otio  of  those 
named,  and  prol>ably  due,  as  he  believes,  to  some  {mtliogenetie  urganisni 
— IMHjsibly  biirilhin  pyocyaneua.  It  is  not.  yet  poHsible  tu  stAto  tho 
precise  rolaticnshipti  of  these  caites,  hut  it  Reonis  oona.iii  that  the  eruption 
can  be  deturniined  by  vatcinatiun,  and  probable  that  the  diHeaee  is  a  true 
exanthem,  poBsibly  allied  to  v.iriola  or  varicella  ;  but  there  is  no  evidi^nce 
to  decide  whether  it  lie  due  to  a  mixed  infection,  or  is  the  direct  result  of 
a  specific  virus  acting  upon  an  individual  whose  tiesues  are  altered  hy 
syphilis,  tubercle,  rickets,  or  other  cnnstitntional  malaily,  all  uf  which 
have  boon  coiiwidered  as  favouring  its  production. 

Eczema. — Vaccination  is  perfonned,  in  the  majority  of  caBes,  at  a 
period  of  life  when  eczema  and  other  inHammations  of  tho  skin  are 
extremely  common  ;  and  it  Xf,  no  wonder  that  the  o|>eratioti  is  sometimes 
followed  by  an  acute  outbreak  of  such  disonlers.  I  have  not  met  with 
any  case  in  which  it  seemed  probable  that  the  atVcction  wait  transmitted 
by  the  operation  ;  and  in  many  cases  which  have  come  under  my  own 
obfiervalion,  ami  which  have  been  reconled  by  ulhers,  the  acute  attack 
following  vAccinatTon  or  injury  to  the  scab  is  merely  a  ref.nulej.cencc  of 
a  pre-existing  condition  ;  or  is  an  expression  of  a  family  tendency. 
Out  of  a  total  of  394  cases  uf  alleged  vai:cinal  injury  which  have  mors 

'  For  illantntioTiN  **9  Mr.  Elntchiniuiirii  pBp«r  (liKi}  >ait  Cr<ickor>  AtUi»  ^  DitKom* 
f>fthf  SkiK,  III.  xW.  liij.  1. 

*  .Mr.  Hulchknnuti  Tefi-n  {l-n.  ai.  p.  Ii|  to  moilirlN  20<!  aeii!  209  in  th«  rmy'n  Hoi^pttAl 
Mutcuui.  vtllcli  liL*  WlitvL-n  to  (le  Utheii  frC'iii  civk.-^  of  inni'c^lla  |pii>)rn.'iinui.  tli-  nLui  k'^"* 
r»f«Rixm  to  olbnir  uuwi  liMiile* hU  owti.    tj«flal«o.ln:AiR3(/^rtfcry,  voj.  Ui.  1692,  pUtuivlii, 
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or  less  directly  come  iimler  my  own  notice  during  the  Inst  ei'^t  jrtan^ 
thirty,  or  about  7'-')  per  cent,  were  casc;^  of  tion-«jiec)fic  skin  eni{)tio»* .' 
and  there  duen  not  esem  t^o  he  any  reason  to  Ruppofte  thnt  vaccinatigo  il 
the  specific  cause  of  any  lar^o  number  of  sovere  case*  of  (M'zcnia. 

Tbij  Rlatisticii  of  60(J  cn-sex  of  eczema  trhich  had  been  iindtfr  Ihe 
of  Dr.  T.  C.  Fox  shuw  that  240  (ll'ii  [wr  cent)  came  uniler  ireatnwit 
before  the  end  of  the  first  yenr  ;  and  in  forty  of  theitc  cases  ecttnu  U 
known  to  have  occurred  before  vaccination.  Of  161  ca«es  in  wbicb  thr 
date  of  onstet  la  rororded  the  eniption  commenced  in  eighty  before  th 
end  of  ihe  third  inniiUi,  and  in  jiixly-nin<!  ^luring  Ihe  nnxt  three  ttinnllii 
This  seoms  to  give  pntim  jan*  ground  for  supjKii^ing  that  vacviuatioii  it 
not  reajionsible  for  any  considerable  increase  in  ihe  niiniher  rA  cue*; 
which  is  (he  conchision  dr.'iwn  by  Dr.  Fox.  At  the  aame  time  il  dm 
be  noted  that  there  is  a  definite  rise  in  the  numbers  in  Ihe  fonrtb  ind 
in  the  ninth  months,  the  periods  at  which  the  irritation  of  vacdnjliM 
and  of  teething  lespectivcly,  might  lie  expected  to  come  into  play.  Hi 
actual  numbers  are  as  follows: — 


0-1  moiitti  3.1 
1-J  iiiantli.'i  22 
2-3       ,.       -lU 
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In  some  instances  an  eczema  which  has  been  intensified  by  vacdot' 
tion  sultsequently  improves  ;  but  as  a  rule  a  pi'e-uxisting  eczems  u  mad* 
distinrtiy  wurite  by  vaccination,  anil  not  only  i»  it  unduainUt  U 
vaccinate  an  cczematous  child  on  account  of  the  ri«k  of  agjnavalilig  lln 
atlection,  but  also  lievauHe  there  is  clanger  of  causing  a  generaliied 
vaccinal  eruption  on  the  affected  parts. 

Impetigo  or  Porrlgo.^ — The  occurrence  of  this  contagious  affeotic* 
of  the  skin  aftiir  vaccination  ia  little  to  be  wondered  at  wheii  the  cot- 
dition^  under  which  tho  children  of  the  poor  have  to  live  arc  taken  iiiit 
consideratifm.  Under  any  circimistancee  jms  is  te.-»lily  inocuUted  fnn 
one  individual  to  iiiiother,  so  that  IihviI  anjierficial  sores  are  ])roilticod. 
antl  when  »uch  a  source  of  contaj(ioii  ib  intro<biccd  into  a  boiwrboid 
where  the  inninlcft  are  diny.  ill-fed,  and  overci"owdcd,  it  is  obvioiutb' 
ample  opportunity  is  afforded  for  ihu  spread  of  a  purulent  affection  Unl 
from  and  to  a  v»ct-iiialed  child.  T  have  kccii  c;i:tcs  of  ini|Kitij^o  whin 
have  originated  from  injury  to  the  vesicles  by  dirty  sleeves,  liiHT 
ahicliU,  dirty  night-clothes,  by  expo«nre  to  infection  from  purulent  \}» 
charges  in  other  children,  by  scratching  the  vaccination  wound*  aid 
inoculating  distant  {larts  of  the  body  with  the  finger-nails^      A  (SK 

1  8>!9  Owe  25,  Ap(>.  It.  R.C.V.  1890,  \>.  241,  ind  Cu*  98.  |i^  373,  um]  Op«  M, 
102.  Vil.  etc. 

*  For  |i]iitM.  M«  Allns  qf  tHaaisea  q/  tA«  Skit^  Now  »]rdfaluuh  Sackt>',  fMrlrd*  t. 
pi.  KXTiit,  onil  Allot  (/  tiir  His4>ittji  of  Ikr  .Skin,  by  H.  lt«ilclilTi<  Clnckvr,  IkMinla*  l.fL 
JEKxix.  ud  xU.     Cf.  alw  Ciuw  i\,  i%  12».  IMI.  An>.  ix.  B.C.r. 
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ropfirtrcd  to  the  Coiumisfiinn  iw  one  of  vuccimtl  injury,  may  be  muntinncd, 
exemplifying  the  I'ick  of  utvuiitiun  tt>  oK-inliiieHi!  nhicb  is  often  the 
iiiiiin  fiLCtur  in  hriagtti);  uinnil  tliceu  kinds  uf  skin  urupliori,  in  w]ii<-h  I 
found  a  child  wearinj;  a  hat  the  lining  of  which  wm*  soaked  irith  pus 
from  all  impetigo  which  had  occuriHtl  a  yenr  previously. 

It  iH  iittiiuceiieiiry  to  tli^cusg  thi^  ({iiestiun  at  length  :  it  cnnriot  be 
douiiied  that  impeli^  may  follow  any  wound,  vacciniil  or  other,  in 
which  pue  is  fprmejl  ;  and  thnt  the  liability  to  the  affection  is  enortnously 
LMcruaEed  by  want  tif  cleiuiliiieHii  and  but)  liygiutiic  surrouiiditigH.  It  ifi 
a  more  aoriouB  quoatinn  wheihor  these  clisordorB  arc  ever  actmilly  com- 
municatetl  by  vaccination.  If  imjiL'ligo  is  due,  us  is  probable,  to  the 
prtiscnce  of  pyogciiiu  cocei  in  the  dischurgeB,  it  ii>  jHiHsilik  tbut  eonio 
Uck  of  care  in  the  scloclioM  of  the  vaccinifcr  might  load  to  the  inocula- 
tion of  one  child  from  ;inollier,  1  have  only  investigated  "one  case  iu 
which  there  wiu  any  evidence  that  tiuch  cDmniutiivatinn  might  have 
Occurred;  and  in  this  instance  the  vacciuifer  did  not  begin  to  suffer 
from  iuapvtigu  until  some  davii  after  the  lymph  bad  been  taken  from 
his  arm,  so  that  there  was  no  proof  that  the  child  wits  cajiable  nf 
commnnicating  the  diso»Ae  at  ibe  time  that  he  whk  used  as  a  vjicrinifer. 
It  is  alBo  possible  that  both  vatuiiilfer  and  cub-vnccinec  may  have  sufTerud 
from  the  siilitiei|ueiit  eruption  in  cunserjuence  of  aecidental  cniitaminutiun 
of  the  vaccination  woundu  by  the  buicct  U8e<l  for  the  o|>cialion.' 

Ill  foreign  countries  grQU[)«  of  ciises  of  imi>eligo  have  followed 
vaccinati'iii  in  surh  n  manner  as  to  leave  little  or  no  doubt  that  the 
atTection  w.w  communicated  by  the  operation.*  The  lesson  to  lie  learned 
from  theee  casci^  is  obvious;  namely,  that  there  is  ri^k  in  using  any 
jndividunl  sutfering  from  a  communicable  disease  aa  a  source  cf  lymph. 

Herpes  tonsurans. — The  accidental  inoculation  of  the  tricopbytori  ton- 
Huraii.'^  in  the  proeesB  of  vaccination  has  been  observed  abro:ul  (Hagnr  (35), 
EichstJuU  (2 1 )),  but  I  am  not  aware  that  any  case  has  occurred  in  England. 
Like  many  other  coRimuidi^tble  «kin  diseases,  it  \%  conunun  in  poor  and 
ill-cared-for  children :  and  it  is  iioL  surprising  that  in  rare  instances 
vaccination  should  be  the  means  by  which  it  is  transmitted  from  one 
cbild  to  Hiiobher. 

In  the  case  of  an  affection  of  the  skin  so  readily  communicable  from 
one  child  to  another  as  tinea  tonsurans,  it  may  be  fulbtoious  to  coticLude 
that  the  disease  was  transferred  in  the  act  rather  than  at  the  tiuio  of 
vaccination  ;  since  to  undress  a  number  of  chiblren  in  a  hot,  crowded 
waiting-roora,  such  as  that,  in  which  vaccination  i*  i*ometiniB«  performed, 
must  facilitate  the  distribution  of  the  xporets,  and  render  iufcutiou  tuoro 
than  usually  easy. 

Pemphigus:  Psoriasis.  —  TTie  occnrrence  of  these  affections  after 
vaccination  has  been  recorded  (Dauchez  (17),  Kioblaue  (&0));  but  if  any 
connection  exist  between  the  operation  and  the  eruption  it  ia  as  yet 

'  H.1.  Ouw  180,  App.  ii.  acV.  p,  3fia. 

^  See  Filntt,  ia<u  at.  p.  72.  wihI  Tlitrd  Report  &CV,  1S»0,  p,  IZft,  ud  F«liHir.  for.  ett. 
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iin't]flt.ermineH.  If  it  RhoiiM  Iw  proved  nviinliially  that  lhp«e  dirtaaa 
result  from  the  inocuktion  of  »[>ecitic  cocci  or  saprophytes,  it  diav 
pei'hnjM  be  shown  that  tn  rare  instances  (hoy  are  cotnoiuniciileil  In 
vaccination  ;  but  ii])  to  the  present  time  no  suflicient  o%'i(lenc«  )uw  bten 
brought  forn-ard  to  show  thnt  this  is  probaUe.  It  is  (.-ertain  that  iuxme 
cas«8  the  iiuUWdiial  vaccirmted  was  predisiHtsed  to  and  had  iu5era) 
preriouiily  from  f^kin  eruptions  similar  to  those  which  appeared  nb- 
sequently ;  acid  in  others  that  the  child  vaccinated  wa«  in  a  c»^^»c[K 
condition  as  the  resalt  of  some  iiBeiition,  which  had  lain  dormant  aimi 
roused  into  activity  by  the  constitutional  disturltance  of  vaccination. 

The  Influence  of  the  exanthems  on  the  course  of  vaoolnation  i^  mii 
'ilMy  lo  dtiCet'iiiine.  ]l  U  certain  thai  such  chronic  or  suliiw;ut«  affectum 
'«■  eczema,  impetigo,  and  poKgihIy  peoi-iaais,  are  not  uncomiooD  cineii 
of  generalised  vaccinia  ('/.n  ]x  •'>73);  hut  >i-hether  the  acute  ApedSc 
fevers — aueh  as  scarlet  fever,  measles,  and  varicella — can  determine  ud 
preci])itAte  a  general  cutaneous  vaccinal  eruption  is  a  qu<^>ittioti  whjc^ 
for  lack  of  sufficiunt  datii,  miinot  lu  yet  be  definitely  slated. 

The  difticutty  uf  arriving  at  any  piccLHu  knowledge  on  then  |)«BU 
is  greatly  increased  by  the  fact  that  the  nature,  extent,  and  x-ariDtf  of 
po8t-VHcciual  eruptions  have  hitherto  received  inadequate  recognition ;  m 
that  cases  of  generalised  vaccinia  have  been  rt^arded  as  varieU,  wd 
cases  of  erythematous,  vesicular,  or  papular  eruptions,  na  scarlet  kva. 
chicken  jjux,  or  uieaeles. 

It  ia  probably  rare  for  vaccination  to  be  compliealcf]  by  any  oee  oi 
the  acute  specific  fevers  ;  and  still  more  rare,  should  this  happen,  for  int 
ahnorin^ility  to  occur.     In  isoliited  cases  it  is  often  a  matter  ef  gr»i 
difficulty  to  decide  whether  an  erythematous  rash  is  scarlet  fever,  or  i 
vesicular  rash  varicella.      Cases  have  couie  under  my  own  notice,  u  wl! 
as  under  that  of  tithert;,  in  which  there  were  grounds  for  GUppaM|| 
(hat  errors  of  diiignosis  hiul  been  made  ;  as,  for  instance,  eases  in  vlikifl 
a  sim]>li<  vaccinal  eruption  Imtl  been  regarded  as  evidence  of  iavaceiiuitd  " 
sypliilie. 

It  would  not  lie  unreasonable  to  suppose  that  the  cotirsc  of  i 
vaceiuatiun  perfornied  during  the  incubation  period  uf  searlut  fv««rof 
measles  might  be  disturbed,  and  that  the  tissues  at  the  jKiiDl  ol 
inoculation  might  undergo  necrosis  similar  to  that  which  occurs  in 
noma  ur  cancruiu  oris  ;  but  even  if  such  cases  do  occur,  they  are  so  rtn 
thai  we  are  ciim])elle4l  to  regnrd  them  as  accidental  complications  wliidi 
are  iticvitable  in  all  conditions  of  !ifc,  and  of  patholt^cal  interest  nulid 
than  of  clinical  importance.  Dr.  HopwocHl,  for  many  years  resident  ^ 
the  London  Fever  FTospital,  informs  me  that  he  has  hima«If  vaceinsinl 
a  considerable  number  of  [persons  in  all  stages  of  scarlet  fever,  ud  Iw 
seen  many  vaccinated  by  othBra  under  similar  circiimstances,  witboal 
any  evil  result,  lie  has  also  soon  persons  vaccinatwl  shortly  liefet 
an  attack  of  scarlet  fever,  and  yet  in  tlioni  no  serious  complicntloOL 
In     CBLimaling    the    iinpcjrtancc    of    facte    observed    by    the    resiiM 
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mediciil  officer  nf  a  well -equipped  honpilal,  it  must  be  liorno  in 
miiul  tlul  vaccinutton  n-cunds  »re  much  mora  liktdy  tu  pursue  a  tiormal 
couivc  ill  thu  tilcuiily  cuiidiT-ions  of  mi  bonpital,  tlitiii  in  the  crowded  And 
oficii  filthy  surrouiidingfi  in  which  many  children  are  compelled  to  live ; 
and  thill  given  a  case  of  vaccination,  complicated  by  scarlet  fever,  in 
some  misumidy  piiur  liuuiu,  it  will  bu  vvull-rdgli  iinposiiilttc  to  decide  with 
certainty  which  of  the  many  iinfjivounihlc  conditions  had  hccn  mainly 
iniatruiuuutal  in  bringing  about  itiiy  ahiiormal  rvsnit  which  may  occur. 

There  is  ruitson  to  licliove,  howcvur,  that  under  fiivuurablu  coiidilionB 
tiormal  vaccinia  atti  run  parallel  with  scarlet  fever,  varicella,  and  fven 
with  variol.t,  if  the  lattei  In;  contritclud  l>L-fiin!  iiuniniitty  i»  at'ii'iired. 

The  Influence  of  congenital  syphilis  on  vaccination. —The  staioment 
hriB  not  infrequently  bi.'on  made  that  it  i^  diHicult  or  even  inipoesihlc  to 
obtniii  a  normal  vaccine  vusicle  in  a  child  who  is  suffering  from  con- 
genital syphilis.'  Thia  coriainly  is  not  iho  coee.  If  the  child  bo  not 
cachectic,  vaccination  may  pursue  a  normal  course,  and  the  vesicles  may 
be  goud,  giving  uo  indication  whatever  of  the  liangvr  of  collecting  lymph 
from  ihoHi  for  further  vaecimitiona.  This  fuel  is  of  the  utmost  ini])ort- 
ance  in  tho  selection  of  a  vaccinifer.  The  diagnosis*  of  congenital  syphilis 
must  be  madu  from  an  exitmiiialion  of  the  child,  and  a  knowledge  of  its 
family  biaiory  ;  aufl  no  loliance  whatever  should  be  placed  on  the 
appearance  of  the  vaccinated  arm.  If  the  vaccinated  child  be  cAchecltc 
there  is  a  danger  that  vaccination  may  bo  followed  by  ulceration  or 
Aloii^hinf^  K\.  the  ]>nint  of  inoculiition  :  or  that  some  one  of  those  com- 
plications mny  arise  which  occur  in  fcL-hlc  children,  who  have  little  or  no 
power  of  resiBturicQ  against  local  inHamniiUion. 

The  Influence  of  vaccination  on  latent  disease. — Symptoms  of 
scrofula,^  tuberculosis,*  congenital  8yi»hili»,*  »omatinica  occur  after  vae«ina- 
tioD  :  and  the  leeions,  without  adequate  ground,  are  apt  to  be  attributed 
directly  to  vaccination.  It  \t.  in  iiwior dunce  with  ordinary  clinical  observa- 
tion that  diacartc,  hitherto  quiescent,  i^hould  lie  lightcil  into  activily  by 
some  factor  which  is  not  s}K:citic:U ly  cot)C(;rued  in  its  causation.  Thuis  a 
mechanical  injury,  an  acute  speciHc  fever,  pralongwl  anxiety,  or  in- 
sufficient food,  are  often  followed  by  pulmonary  or  meningeal  tubercle, 
or  by  some  other  local  manifestation  of  tuberculosis. 

Primary  vaccinations  are  fmqucnily  performed  at  or  about  the 
period  when  symjitoms  of  congenital  Hy])htliH  may  bw  expected  to  decbuo 
ihemeolves  ;  and  caeus  have  come  under  my  observation  in  which  chiidien 
known  to  have  been  previously  suffering  from  congenital  syphilis  have 
been  vaccinated,  and  in  whom  the  subsequent  evidences  of  syphilis  have 
been  put  down  to  vaccination,*  In  a  |>articular  instance  it  may  not  be 
easy  to  prove  that  a  lesion  which  follows  vaccination  is  not  directly  the 
res\ilt  of  thu  operation  ;  but  in  most  instances  the  hi'story  of  the  cam*,  if 

*  /JnVuA  MfdifatJx'urMal ,  lS80,vflil,  i.  p.  101. 

*  (.'as™  No.  131.  ii  30*.  awl  So.  I3T,  ji.  374.  Appendix  ix.  R.C.V.  lH»a. 
■  (?«•  187,  p.  374. 

*  Ciwrs  No.  2S7.  p.  4tS ;  No.  309.  }i.  438 :  uid  cf.  Cuw  I»8,  p.  386 ;  S02.  p.  Md : 
ud  Siifi,  p.  447.  Uit.  tU. 
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fully  iM(]iiirtt<l  iiiU>,  wltl  ^w^  coiicluaire  evidence  as  to  the  Hilor|gHJ 
of  ibc  mukdv. 
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Part  Ul 


VaOCIXAL  iNJimiKS.      Al.LIWlED   AND  RrAU 

Introduction. — The  prnctice  of  vaccination  baa  been  opposed  on  tbree 
grouni]»  : — (i.)  Thfprefiral.  It  is  aaid  thiit  vaccinia  find  variola  are  totHlly 
distinct  (IJReasea,  aiul  that,  itm  iniic-iilation  of  (;o\v-]kix  dous  not.  thuroforo 
oxcrdso  any  specific  protective  power  aj;ainst  amfUI-pox  (.'!).  (ii. )  Stiitis- 
tical.  It  is  eUle<l  that  »o-calle<l  tim-jwx  is  nothing  eUe  than  human 
VHriulaartiticiully  tranitniiltud ;  ami  that  Htalietint  of  aiiiall-iK^x  bpiUtiuiics 
dcmonatrato  not  only  that  vaccination  doc«  not  protect  againat  small- 
]]ox,  but  that  it  actually  causes  it.'  (iii.)  J'ractical.  It  is  ulU'gctl 
ihat  the  tnjiii'ii'S  caiit«(Ml  liy  vaticination  arc  so  niimurniis,  and  t^ri  tcrritdo, 
thd-t  there  is  no  jt)ctiti<r}i.tVoii  for  the  continuance  of  a  practice  which 
may  be  powerless  tov  good  (29a). 

This  is  not  the  place  to  dii^cuaa  the  6rst.  two  ]iro}>ositioiis,  which,  if 
both  Hflro  true,  would  lie  mutually  des.tiuclive.  The  third  ]noposition, 
namely  that  which  relates  to  the  extent  and  severity  of  vaccinal 
itijiiries,  is  one  which  doscrves  the  must  careful  atiidy.  It  U  allvgud 
that  syphilis,  tiil>eicle,  and  other  diseases,  such  a«  cancci"  at>d  lupus, 
have  lietsn  inoeulareil  at  the  time  of  viicciuation ;  and  that  pyaemia, 
erysipelaa,  and  various  other  inflammfttory  affections  result  directly 
from  the  operation  of  vatTiuation  hk  it  i»  nt  present  |>erfoiined. 
Syphilid  and  tubercio  hava  not  infreipienily  been  inoculated  in  the  rite 
of  circumcision  (20rt,  2^1).  in  tatt/joing  ( 1 .1i^'),and  in  other  purely  accidental 
way*  (I3«,  -4'f).  It  mi^ht  Iherefor*  seem  proljable,  oti  <i  /fiori  groundtt, 
that  in  the  pmctice  of  vtkcciimtion  there  is  reni  dun^er  to  he  apprehended 
from  these  source*.  The  purpose  of  the  following  pages  is  to 
inquire  how  far  (hex«  allegations  are  borne  out  by  fact ;  and,  if  admitted 
to  be  Bubstantially  correct,  to  endeavour  toofioerCAJn  tn  what  proportion 
of  cftMB  injury  has  been  found  to  occur. 

Thf  injUtf^if-i  of  varcinatiiui  on  ffeueTitl  iiifunftle  rriartaHt)/  is  diBCUwed  in 
iho  Final  Keport  of  the  Koyal  Commission  on  Vaccinalioii,  paraigruphB 
377  and  378,  p.  lOG ;  the  following  ^Huwuge  cjtitomises  the  present 
stale  of  knowlodgfl  on  tho  subject : — 

*'  Without  encumbering  our  report  with  the  details  relating  to 
pyscmta,  bronchitis,  di:i,rrhi»ii,  and  skin  diseases,  which  artj  all  said  to 
have  increased  owing  to  the  mischievous  inlluenco  of  vaccination,  wo 
may  confidently  lyiy  that  there  is  no  evidence  to  justify  tho  statement. 
It  is,  however,  worth  while  pointing  out,  that  comparing  as  before  the 

''  VoKt,  Vrat.  Adolf  (FWm),  Mnrurriat  fOKerrvituf  Ui*  f^tri  i^  Vaodiuiiina,  olc.,  e1i*.p.  U. 
p.  MZ  "Mmlity  of  VnriuU  VniviiuiAuil  Varioln  Vrr«,"cli»|v  viii.  p.  707.  "  VnHula  E))iilriniet 
pnduewL  liy  V'Mctiie  Inouulatlon."  Vt^xttt  forwanleil  to  lUo  iUtyiX  CouiuluKui  on  Vsccitu- 
tioa.     Apiwndis  to  Siilh  Rf|Kir1.  B.C.V.  jt.  699  et  »eq. 


586 


SySTKM  OF  MEDICINE 


period  1883-87  wiLb  the  perioil  1863-67,  tlic  iticreiwe  of  fleaths  niider 
uiio  year  of  age  fruni  dtarrhu-a  And  dyduritcry  in  Leicester  wa«  A't  |wr 
cent,  whorcufi  in  England  lunl  Wales  it  wm  0*5  per  cent.  A  Biniikr 
compunBoti  ill  respiKt  uf  brnrichitiri  »howa  tho  iiicretixe  lit  LieicesUr  to  be 
I12'8  per  ci2iit,  in  Kiigtuud  mid  VVulcs  733  per  cent.  It  saems  cloftr 
that  oA  rogards  gcnoml  infantile  morljility  Leicester  bns  not  gninml  l*y  iu 
avuiiiUnfC  of  vaccination.  Whilut  in  KnglaiuJ  and  Wales  the  niurtalttjr 
of  utiildi'un  uiidur  one  yuJtr  uf  aye  had  between  the  periods  solecled  for 
comjairiBon  docroaacd  7'5  por  cent,  in  Loit'ester  the  decrease  was  tmly 
S'8  per  cent.  Upon  the  whole,  then,  we  think  that  the  evidcmoe  it 
ovtirwhutiuiiij;  to  show  that  in  the  case  of  some  of  tho  disoaees  raferred 
to,  vaccination  cannot  have  jiroducocl  any  ciToct  tipon  the  mortJiUty  from 
them,  and  thibC  it  has  not  in  the  case  of  any  one  of  lh«ni  increased  (be 
mortality  to  a  sub^luniia],  wu  uii};lit  uveii  say  an  nppieviablo  oxlonL" 

That  harm  occasionally  results  from  vaccination  in  individual  cue* 
cannot,  bu  doubled ;  but  whether  ihu  nuuil>ur  of  ca»eH  in  M'bich  injury 
is  iiitlicted  be  liirgc  or  small,  it  ia  itilei-CHting  to  note  that  the  annual 
infantile  doalh>rat6  has  nnc  inoraa«cd  dince  vaccination  was  made  com- 
piiUijiy  ;  it  has,  in  fact,  dirjiiiiish(?d.  (.See  Final  lieiiort  K.C,V.  p.  102, 
para.  .3S'i.)  The  actual  numbers  ara — ^1838-42,  152  per  thousand  births  : 
1«47..^U,  154;  1851-60,  154;  1861-70,  154;  1871-80,  149;  1881- 
90,  U2. 

li.  iH  obviouH  that  ihosB  fi^reu  give  no  certain  data  for  dotormininj; 
the  actual  numlicr  of  death*  which  result  directly  or  indirectly  from 
vavt-ination ;  neither  does  the  diminulion  in  the  annual  deiath-rate  show 
that  no  deaths  ret^ult  frDm  the  operation  ;  hut  tbuy  indicate  that  \v\ 
appreciable  iiicreaHe  in  the  flcfith-rato,  whether  due  to  vaccination  or  not. 
has  occurred.  There  are  also  other  data  avuiUble  for  forming  a 
rOiisori)ilily  accurate  eittitiiate  uf  the  factit. 

&taiL4'tci  of  lUafhi  uml  iujurirs.  —  The  number  of  deaths  or 
of  serioua  injuriea  which  rciiult  aiinuitlly  fi'om  vitccinatioti  maf 
he  arrived  at  with  considerable  certH,in.y.  Prom  the  llegistnir- 
General's  returns  it  appears  thiit  in  the  years  1881-89  tho  niiiulwr 
of  ileathe  certified  as  connceteii  with  viujciniition  was  476,  or  nearly 
53  a  j*ear,  TJuring  these  nine  yeiirs  6,739,902  primary  viicciiu- 
tions  were  performeil.  Thin  gives  an  average  of  1  death  to  14,159 
priniiiry  vaccinations.  During  tho  three  year:*  from  let  Nuvemlwr  1888 
to  30th  November  1891,  205  alleged  cases  of  injury  were  imjnired  iuto 
by  the  me«3ical  dejw»rtinent  of  the  I..ocal  Oovernment  Ikisrd  ;  and  from 
letJuuu  ISi^d  to  iHt  -luly  I894]l,  421  additional  caiM>B  were  investignted  by 
the  Uoyal  Comniiaftion  on  Vaccination.  Of  the  cnscs  inquired  into  by  the 
Loc.ll  Government  Doanl.  Dr.  Couplaud  an<l  I  came  to  the  vonclusioo 
that  in  ap})roxiiDately  20  |>er  cent  the  inHuenco  of  vaccination  iraa 
doubtful.  Of  the  cases  investigated  for  the  Commission  hy  Dr.  Barloir 
and  mypelf,  about  IS  per  cent  were  prolwibly  altogether  unconnected  with 
vaccination;  while  uf  the  ciuch  Iiit|uited  ijito  by  Dr.  LulT,  nearly  40  per 
cent  are  placed  by  him  in  the  same  category. 
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VACCINIA 

A»  these  Rgurei  aro  aiirl  ctii  only  V»*>  taken  ii«  an  i»ppioxinnition  to 
tbe  actual  facts,  it  is  probiible  th»t  im  serious  error  will  l>e  mHde  in 
8U]i|)i>tting  that,  of  the  total  626  Citses  investignted,  soniG  30  per  cent  may 
be  sot  aside  as  tincoiiriected  with  vncc^innlton  ;  lefli-ing  405  CAHe«  of  doUh 
xyc  VEicuitial  injury  which  have  been  n()ec|uutely  iiu|uired  int'O  dui'iiig  the 
last  eight  years  :  this  givea  nn  auniiiil  nveragts  of  fi  1  -3,  or  a  slightly  larger 
number  than  that  which  is  an-ived  at  fnini  lh«  liegistrar-Gcnerars 
returns,  which  refer  to  caaes  oaly  in  which  death  ha»  occurred. 

Fnnn  these  alatementa  it  will  he  seen  that,  hiiwever  valua>)lB  to  the 
cnmmunity  at  iargi\  VHCciiiation  iii  not  exempt  from  thnt  liability  to 
accident  which  exista  in  all  hunuin  affaii-s.  Ojwrationn  even  of  a  tririal 
kind  suuietinies  prove  fatul ;  and  that  mMfX  benelicent  means  of 
alleviating  pain  which  has  been  nniversally  adopted — the  administration 
of  anaeathotica — is  not  unattended  by  risk,  and  occasionally  lesultB  iti 
ilcaih.  The  poreuntage  ntimher  of  deaths  which  oc<:iir  annuiLlly  in 
England  from  chloroform  ia  far  greater  than  that  whii;h  re>>u)ts  fmm 
vaccination.  It  Is,  in  fact,  nearly  neven  times  as  great ;  and  though  the 
rii«k  fmm  othci'  is  much  loi^a,  the  petrenlage  number  of  deaths  [ler 
annum  trac(?ahlo  dirwtly  nr  indirectly  to  aniesthetica  is  appreciably 
grwilLT  than  that  which  follows  vaccination,'  while  the  total  number  is 
approximately  the  simo.  It  cannot  he  argueil  that  the  rare  fauilities 
att-cndant  upon  vaccination  which  cwcnr  are  sufticient  ground  for 
rejecting  the  practice  if  it  can  be  pioved  to  bo  beneficial  on  the  whole. 
If  the  practice  of  vaccination  is  to  he  diecroiiited,  It  niiiBl  Im  by 
showing  that  the  injury  thereby  intlicted  on  iridividn:tU  i*  «iut  of  all 
proportion  to  the  good  whicli  ia  gaintMl  by  the  community ;  and  not  by 
exaggerating,  diatorling,  and  multiplying  every  isolated  instance  of 
injury  which  ofcui-a.  The  following  page«  have  been  written  with 
the  object  of  stating  fairly  what  \&  the  umounl  and  kind  of  injury  in- 
flicted by  vaccination  as  at-  present  practised  ;  how  much  of  it  is  inevit- 
able, how  nntch  preventable,  and  by  pointing  out  the  danger^  to  »how 
incidentally  how  many  of  the  risks  may  be  avoided. 

In  this,  aa  in  other  branches  of  pathology,  it  ia  inctimbent  on  the 
medical  profession  to  iiujiiKC  on  itxelf,  as  a  condition  of  aeocuting  to 
any  doctrine,  the  obligation  of  setting  forth  coniM^icntiously  all  that 
can  be  Aaid  against  it,  no  \k*»  than  all  that  can  be  tiaid  in  iln  favour. 

Erysipelas.- — IMtiiir^  imiH'rtom-t  of  iujiiutiiii'itorti  etimj'lk<itU'K.-<, — Among 
the  (onipiiLJitionB  of  vaccination,  those  are  moat  to  be  di-caded  which  arc 
rommnn  to  all  wounds.  The  most  giH^e  are  erv^ijJehw,  celtulitii!!,  ulcemliuii, 
abscess,  and  scptlcuLtmia.  None  of  these  are  peculiar  to  vaccitiaiiun  ;  lliey 
constitute  the  dangerA  of  any  locid  leitiou  of  the  skin ;  and,  considering 
the  Age  of  the  children  vaccinatetl,  the  romlitioiis  under  which  thoUBamU  of 

'  I  AID  luiltbted  to  l>r.  (.'hililn,  MfTrUuy  ot  the  AanwUiellni  CtoaimUtM.  Hrit.  H«). 
AuorUunn,  aiirl  to  Mr.  U.  Knwi^ll  of  Otiy'a  ll<H]iiTsL  )<>r  elm  ai'UMl  lti|iirt^  wliii-b  an  lui 
rolhwtr-IVnitiB  from  uuerilictlc*  tvconlcd:  |l^»l.  l« ;  \li'.*2.  41  ;  im.  t(t :  16»4,  Sff: 
1695,  61  ;  li^Vti,  f^  monthm  48.  The  dnxth.t  from  i:blon>Iorni  un  muchly  1  in  SOOO.  aud 
from  rthitr  1  in  a>,000. 


SYSTE/if  OF  M&DlCiNB 


Ibtftii  live,  mid  (bo  trL-aMiu'iit  lu  which  in  ilfHititCti  of  the  itmikI  elMnrnlwy 
priiioiplL'*!  (if  cleHnlim-ss  the  « iHiiulB  nre  often  stilijectod,  it  is  Buqirising  tlul, 
as  iiivif»tig»tiQn  provcti,  mj  fow  cjuws  of  noriuiis  iii]ui*y  ixx-iir. 

The  I'l'iulivt]  imimrtiiiicc  \A  thc-eu  iiilttLmiualcry  vomplicntinns  xdm  br 
gHthcroi]  fi»m  tile  ftict  that  nf  205  cu«.'«  irivMli/pilod  bj-  the  Locnl  Go%Tn- 
nwiit  BoBiil,'  ami  1B9  casw  inveHtiguUtl  l>y  Dr.  Barlow  Aritl  lovMlf  OD 
(jiU  uf  whirl]  tuvu  liruti  fully  inquired  inUt,  and  as  f ar  a&  possible  pbnd 
under  definite  hciulinpi),^  133  and  91  rMpectively  conjo  under  [Ik 
category  of  "  infljmuiiaujry."'  Iii  otht-r  wupJs,  ^f  39*  cnw»  of  atlcjg^ 
\-Ha;inal  injury  nwonlisl  (lurinf^  ihc  ycJii-s  I88S-li<9,'>  wiih  wltioh  I  hJiiT 
hwl  dirwlly  or  indirectly  to  deal,  nc*  k'isa  than  57*0  per  cent  rtsiiliwl 
Erom  one  or  olhor  of  tbe  spocifii;  forms  of  iiifUuiiiiiatiuii.  The  perwiitajc 
iii,  iitiiuud,  cuiMideralily  tiighur  ihaii  this  ;  m\*x  Tumiy  of  tho  CMsett  in  H-hieb 
the  aiiflpiiiijii  of  inviicciiiatLil  syphilid  has  lw>en  raiaeil,  proved  on  \a\Ha- 
giilioii  to  Ik-  cjiHi^H  of  vaceitiHl  lUcenition,  itr  some  othvr  ituch  lc«ion ;  aal 
might  properly,  therefore,  have  hccn  inchidwl  in  the  infliimnuiton*  tU«. 
Thus,  uppruximatt-ly,  60  per  t-ent  of  hII  eaMe»  of  vaccinal  injury  in  llm 
ciiujitry  ai'u  pnilialily  due  to  8omu  form  uf  inlljuiuaatiou  ;  urysijido*  beiii^ 
the  iHOjit  imiiorumt  nnd  of  iho  most  freijuent  oomirrenco. 

To  form  sumo  eMimat*  of  the  (reipHMiey  of  p<.mt- vaccinal  erysipeJH 
recouit^-  niiiy   l>c  \m\  to  tliu  litHiistieal  and  clinit^ul  fwttf  which  win 
Iftid   before   the   VHCLiiiiLtimi   (.'(imnmsion  (lf<).     It   will    lie   •u>^n  fno 
tliti    ruLurtis   of    thu    Kegi&tmr-Geutinit    for   tScotliLnd,    that    during  tht 
yoflra     (1H53  -  lJ<6;t)     immwJtJitely     prLreding     tho     Aot     for    nuUn; 
Vfloeimition    eompulsory    in    Scotland,    38-36    per    cent    of    all    deuki 
from   vryBipelius    occurred  duriug   the  first    six    luonthe,   and   5*03  ym 
cent  in    thu   siTond    &\\.    niiinthii  of    life;    aiul  that  during    the  yem 
(1JS14-1887)  which   immediately  followed  the  pAsmiig  o£  the  Act,  thf 
numliert)  were  2M'88  mid  jV3i>  per  ci^iit  n!s|(«ctively.     This  sbows  «»• 
clusively   that  no    nevr  cause,   reuniting    in    n  Hiffer<mt  diRtribiiti< 
mortality  from  erysipelas,  came  into  pl»y  in  coniiequence  of  the 
of  the  Vficc^iniilion  Act.     Again,  the  Leicnster  uutiHtics  hIjow  thai, 
pftring   thf!  yejtra    1SS3-1SS7    (at  which    timn    varnnation    had    lai^jf 
fallen    iiit<t    aWyaiice)  with    the    yearn    lt<i;;V67,    the    infant    oiorbilitx 
from  eryi^ipelaii,  which  in  Kttglnnd  and  Walts  hail  deen-ntte^l  1^-7  per  cent, 
in  Leicp^ter  had  iucrenKed  4  1  .'j  per  cent.     The  compariBon   here  vasAt  i*    ■ 
Ijutween   l.eiceet&r  and  the  whole  uf  ICn^laiid  and  Wales,  a  compuwun    " 
'Dot  perhapR  ntrictly  exact ;  hut  the  fi>;iirefi  are  rcimirkalile.  and  wamiU 
the  cuncluKion  that  the  neglect  of  vaccination  in  Leicester  did  not  a1  aaf 
rate  lessen  the  number  of  deaths  from  erysipelas  amongst  the 
population. 


'  An  aDHlvBi*  pnpaKvl  by  Dr.  Syiluty  Coii|>I&d<I  U)d  Dr.  T.  D.  Acluil  of  the 
tiiAile  by  liupecluni  (A  tko  Local  Oowrumcnt  Bo«nl,  Appondix  ix.  to  FtttAl  Bepovt 
1898  (1). 

*  Th#i«  flf(iin!ii  iTo  not  )(tve  ihi-  loUl  miiiLlirr  uf  nnM  icfVMli^nleil  \tj  ibe  mwltoal 
of  tl«  CoiiiitjiwinL,  but  nrlCT-  only  to  those  reiioHwi  oa  by  Dr.  iiiiriow  ud  OtyMlf. 

'  For  cUiuilkaijnt)  lulcijiu^l,  we  AfpriiiliK  in.  Uic  eit.  p.  'i. 
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™^^^^^^^^^^"  VACCINIA  ^^^^^^S^ 

^     Erysipflas   mir'j   hr   di-fiunl,    acforrliiig   Ui    pietionl    kno«-Ie<l^i>,    m    an 

nonte  specific  inflamiuiitioii  of  tbc  skin  caiuHnl  hy  definite  micru-oi'KaiiiKiiis, 

and  chiiraoteriRed  (i.)  hy  ii  tcnden<;}'  to  8pn»ir],  mostly  1\v  coiiliniutv  ;  nntl 

(ii.)  by  «  general   intoxication    nirmin^  jMimllel    with  the  Icxwl  inHmu- 

mation. 

It  hag  lieen  miggpstcd,  inthoiit  ftdeqiial*  prodf,  timt  crj'HipcliMi  fo]U>M-- 
irig  vAccinAtion  U  "ii  Ktn^  iti  the  evoliitt<jii  of  cijw-|k>x  " — "a  IhruwiiiB 
buck  to  one  of  the  orijiiiial  ehHiin-u-i-s  iif  that  cnnimmiioal'lu  infi-cliun" 
(H);  and  thnt  it  ie  "the  prime  note  of  vaeciniitioii"  (3 1 ),  Thcae  hypntheacs 
were  nnticiptitcd  by  Bohn,  when  some  twenty  yewra  ago  Ji«  wrt>t4S  that 
"  the  clear,  pure  lymph  of  a  tnie  Jeniierian  vesicle  possesec*  the  power  of 
eii(xendering  erysipelas  "(12).  It  does  nol  admit  of  doubt  thai  these  Htjktc- 
mpnL'i,  mnde  in  the  first  two  irwtJinee.'*  M-ith  the  object  of  bringing  the 
ptnctice  of  vaccination  iritu  di»repiUc,  ai'c  not  foiiiidcd '  U[Kin  imy  iiinre 
secTire  K.'uis  than  that  t-rvsipelit*  sonictimes  6%irt3  from  the  ^Ticoinalion 
vesicles,  »«  it  nmy  start  from  any  wmind. 

It  ia  p088il>le  that  the  vinw  of  eryaiiwltu  may  be,  and  somelimea 
though  rarely  is,  inlrodnco*!  with  vaccination :  bnt  no  pruof  has  bei'ii 
brought  forward  to  show  that  thv  viiccinu  lymph  commonly  coiil«in«  thin 
virus,  or  that  eryalpelat!  \t,  a  nixt^^Hiuiry  or  e««eiilia[  ]iitrt  of  vuceiuation, 

PfeitTer,  Crooksbimk,  I.itndmarm  (23),  Kitasato,  Sternberg,  Copeman, 
and  others  luive  dvmonntratetl  (ii)  lliat  vacvine  lymph  may  loiitain 
organisms  capable  of  producing  oryKifietiiK ;  but  they  have  idso  sbuwu 
thot.  so  far  as  present  knowledge  goes,  none  of  tliose  organisms  in  the 
8)K!cific  orguniBm  of  cow-pox :  ami  (/>)  that  vaccine  lymph  which  lias  been 
depriiol  of  all  known-  living  pyngenetic  orgauiBniR,  still  pnHhicps  the 
charact^nstiR  cffiNits  of  vawiriation  I2)i),  It  follows  fro^m  thin  that  com- 
plications which  result  from  the  preaonce  of  strept'^coccus  pyt^enea 
aiireus,  crysipelaloauH,  and  other  |iiithtigonetic  nrgnnittmii,  are,  so  far  aa 
can  at  present  bo  stated,  accidental,  and  in  no  M-ay  un  integrfit  part 
of  the  pnwess  of  vaccination. 

Lniidmfmn  (24)  has  shown  thst  lympb  whinh  cnnlatns  no  knovrn 
]-k*lhog(.'n<'tic  and  but  iv-vi  wipniphytic  .irgunisms,  givM  uniiNiiulty  good 
rsKultM  when  iwed  for  ntccinatlnn.  In  forty  persons  van-inntud  M-ith 
Auch  lymph  the  areola  in  no  nise  exceeded  g  inf;h  in  brearlth ;  and 
Kitasato's  (21)  experiments  have  led  him  to  tbe  conclusion  that  the 
inflammatory  HymptnuiB  which  not  infre(]uenlly  follow  vaccinjitimi  am 
mainly  if  not  cnlirely  due  to  the  presence  of  cxtraneona  jiathogcnoric 
organisms  in  the  lymph. 

Theae  reaearched  proi'c — 

'  It  h  nil  of  nny  ptMlicnl  ini[>ortiinci- whrtlier  JciiiiiW  Ihonghl  that  llie  liiflainmntioii 
•XoIiihI  by  til"  ■■ow-jMii  M«>.  "Mysiijiflalom"  nr  mil.  Tlier*  i*  no  (iwchmIv  lor  limiting  thu 
pftlholoicttMi)  knowlHgc  of  to-ilHy  )iy  fUt«njt^ut^  iiin-lt  nuarlj-IOO  >i;iiii>  *^  (17>9|.  S«i 
Ftirlher  t)biifna'inaA  on  the  rarioUe  Va^tiut,  b]r  Gilwanl  Jt-nncr.  KctirUitcd  by  EL  CTixik- 
iliuiik.  ]SS«.  J).  167. 

''  kit  atnUHl  ill  th*  Intnxlantlon,  p.  SA7.  ttmr*  it  Miiiir  Hrniincl  for  brlirunu  tliat  YxxrinU 
i«  caunv^l  l>y  a  «pFcilic  ^.'vutnKiuTii,  tu  it  U  mil  cniAl'lr  (■[  <?iili.iviiiiuij  uii  unlluary  iiiwIIil 
(Kklu  uid  Coiteiu&D.) 


(i.)  That  th«  vims  of  erysipelas  is  entirely  distinct  from  the  vinuoC 
vaccinia,  ftiul  hn»  ii<>  imrtrsiinry  pathological  i-oiiDvctiun  with  iU 

(ii. )  Thill  it  18  possible  to  prepare  vaccine  lymph  which  is  entirely  few 
from  ihnie  [inthogenotic  organiuu^  which  kto  know-ti  to  excite  t.b«  specific 
form&  uf  iii^uuitiiiitioii. 

(iii.)  Thill  vaocifie  lymph  freed  from  all  living  pyogcnetie  or  sa[ff»- 
phytic  orgi^iiiKm^  h<ix  not  toet  thereby  it8  power  of  producing  chiuiirt«f 
istic  vaccitio  veii^iclciH.' 

(iv.)  Thut  lymph  containing  tho  strDptoccocus  of  orb'sipelas  nuy.  if 
the  doite  tie  eitliicivnt,  «xi'it«  ery«ip«U«  sUrtiujj  from  tho  point  if 
inoculation. 

TVi/  htaifiiitifin  jKriod  fif  friffifeh-i. — ^(1lch  evidence  ho*  lieen  adduraj 
from  piwen  in  which  the  initial  lesion  wns  known,  t«j  sliuw  that  tliu 
period  iQay  bo  as  short  as  two  hours,  and  possibly  in  exceptional  aM 
as  long  as  eight  dnye.  Th\i9  in  thirty~one  out  of  thirty-«ix  eosM  reoordad 
by  TiLlmuuns  it  was  throe  days  or  Icex;  and  in  a  large  majority  d 
cases  it  was  less  thiin  Bixty  hours. 

2'Ju  Irniiih  of  Ihf  ivnihiitiiiii  jierioil  of  posUvaceinal  erysipriat  swnu  to 
cori-c«]iuntlwiih  Tillmu.uiiK'ol»iurYutiuns;  sinca,iii  many  ca£«s  in  which  tin 
hoK  beon  fvidenfc  to  show  that  tho  lymj.h  was  at  fault,  the  etyiipeki 
begiLh  at  an  early  pLTiixH  after  vaccination ;  that  is.  within  tho  timili 
of  time  whicli  c\]HTimi^ntat  or  acciiluntal  inovulatiuit  has  tihuH-n  lu  tw  tk 
prohiibk  i;ioubation  period  of  the  disease  :  and  it  may  be  stated  geaenDy 
thitt  tho  suuncr  after  vaccinutiuii  erysiputa«  occurs,  the  mora  lik«ty  it 
is  to  havts  hfim  invacriiiatud.  In  a  fcnmt  majority  of  caaos  post-vacdml 
ery«pcla«  begins  during  the  si-coiid  WL^ek  aft*r  the  operation,  at  a  tuae 
wl]«n  tho  normal  incubation  period  of  crysiiwlajs  k  proUtbly  long  puavi 
and  when,  {inn  ht^ing  fin-nied  at  thu  |Kiirit  of  vaccination,  thore  t>  t 
ready  "nidus  '  for  the  recet>tion  of  any  of  thiwe  wound  infvctions  wiatk 
Ro  frequently  follow  mechaniciil  injuries  rtuulunff  in  a  broach  of  autiaa. 

Whether  erysipelas  inoculatctl  at  tho  timL-  of  vaccination  can  nmm 
dormant  for  days  or  wuvks  is  a  ipmstion;  to  which  at  present  nu  d«l)aite 
answtM-  can  fw  given.  S(tmo  uf  the  coincidences  whtLh  have  come  luidtf 
my  notice  are  remarkable.  For  instance,  eleven  children  were  vaccinaud 
on  the  same  day  (2)  ;  in  one  case  only  two  pockn  formed,  and  on  the  ei^hU 
day  thechild  waa  revaccinat^d  frtim  one  of  hia  ctt-viiccinww,  in  two  pUocL 
Both  thcHe  children,  who  livwl  many  miles  ajKirl,  and  aa  far  as  I  oodd 
ascertain  never  met  ii^in,  and  were  not  attended  by  the  same 
sicken^Hl  with  erysipelaa  within  twenty-f<iiir  himnt  uf  one  another 
the  Iwenty-ai.vth  tiny  idifr  vaccination,  and  died  within  four  day*  of  *■• 
another,  thirty-nine  and  forty  (Uvb  after  vaccination  rcs(K!ctively.  In 
another  caJte  the  vaccinator,  apparently  ill  nt  the  time,  died  of  cpva'p?!** 
four  days  after  inajmeting  a  child's  arm  which  was  inflamed.  The  thxH 
died  four  days  Inter,  abo  of  erysipelas. 

'  Flimt  ronclnc!i:!>  that  thi'  vno-inc  \'{ni«  in  nontaineil  In  The  Uvlnif  cellnUr  pkraMt*.*' 
th»t  im  f'lrni  or  lin'-teriuifx  Ilm  yvt,  W-o  tultivalnl  uuUlile  Ibe  lioily  ca|ialil«  ol  |tfoteilf 
■l«flutlp  vac«lu«  pocki.  {Lmc.  eit.  p,  fl,  q.v,  fnr  *  uTiiuniarir  of  thi>  varion*  o|ii]iio(i*  <* '"' 
nutltor.] 


yACcmiA 


In  1891  I  iimlertook  a  »ori«  of  erperimenta  on  calves  aud  wbbit*, 
with  ihe  oUject  of  <let«rniiiiing  (if  possible)  whether,  woro  the  virus 
of  erysipelas  inocii!ar*:'H  Mranhndeonsly  with  vaccine  ijinph,  the  disojwe 
might  Tcmiiin  in  abeyimcc  until  the  formation  of  the  piistulu  ot\  the 
eighth  or  ninth  tlajr.  It  is  conceivable  that  with  ii  weak  virus  in  a 
strongly  "refractory  "  indii.'idiULl  the  appeai-anco  of  erysipeln!*  might  be 
dehijed  until  the  rciiiKtance  of  the  tissues  bod  been  uvcreoiUL-  by  the 
formation  of  pus  nt  the  point  of  inoculation ;  amii  that  a  do80  of  tho 
virus,  which  uiuler  ordinwry  cirfUinBtaiK-es  would  have  twen  inoperative, 
might  thbtk  givA'  rise  to  eymptoms  nfter  the  norniul  invubiLtioii  [leritx] 
(jibout  three  dnvs)  of  erysi[)elas  had  pant^ed.  Thone  experiments  did 
not,  however,  »olve  the  probleni  completely;  thi^  conditionw  were 
neci-!^iutrily  so  ilifTerent  from  tho»o  of  vaccination  thjit  aoy  deductions 
miule  from  them  wanhl  refjuire  rigorous  (--riticism. 

In  the  numerous  ca»e8  of  post-vaccinal  inflammation  which  I  huve 
investigated  1  have  found  that,  iia  a  mle,  when  erysipobbt  oct;urred  more 
than  three  or  four  days  after  vaccination,  it  was  impossible  to  obtain 
adequate  proof  that  it  bad  been  invaccinated  ;  or  proof  that  it  was  due 
to  tho  condition  of  the  instruments  used,  or  to  some  act  on  the  jwrt  of 
the  vaccinator  at  the  time  when  the  operation  was  performed. 

fates  vf  mrcinat  enjsipeUtf. —  In  the  fo]l«iwiiiy  c»He»  of  vuccinal 
urysipi-las  tln'm  is  uufBciont  evidence  for  concludinj;  that  the  lymph  or 
method  ai  vaccinauon  was  tho  acnuil  cause  of  the  disease. 

1.  Two  children  were  vacfinatt"d  with  lymph  sWred  in  IuIkjs  ;  both 
of  lluw  children  died  with  Bymptr^mn  oC  gonvral  lUirumi  tTifianiniatiun  of 
the  skin  which  aprvad  nvor  th«  rntiro  bfuly.  In  the  fiiiit  cbilrl  tho 
inflammation  witti  well  marked  by  the  third  day  ;  in  the  fiect>itd  child  the 
fiiiil  I'accinalion  faili^l  flntin<ly,  but  it  watt  revaceinatfd  from  thn  siime 
source :  "  «x>n  "  after  the  second  vaccinntion  the  H.rm  became  r«d  and 
swollen,  and  by  the  fourth  day  the  inflnmmutiun  hud  spread  to  the 
ull>nw.  The  tulie  from  whieli  thin  revaci-iimtion  wilh  miutu,  and  another 
of  the  same  batch,  were  examined  by  l»r.  Klein  with  the  following 
ruaultH  :~ 

(a)  Hie  former  showed  the  presence  of  numorouB  coloniOB  of  the 
itreptococcus  of  en'oipelas. 

(A)  The  Utter  yieldt«l  cultures  of  Btuphyhjcoccus  pyogenes  ulbus 
liquescens. 

These  cases  wipport  the  l»elief  that  lymph,  contaminnted  with  specific 
orgiinisms  in  eufficient  cpiantity,  may  Ih)  expected  to  h1h)w  the  rBBults  of 
the  infwulation  of  such  organisms,  whether  vm-cinntion  bo  ancct^fwfnl  or 
not ;  and  may  give  rise  to  local  symptoms  within  a  few  hours  of  inocula- 
tion, before  the  vaccine  veeicle  has  Inul  time  tij  arrive  at  niaLnrity  :  that 
is  to  aay.  the  course  of  the  Rrysipclaa  in  ftU  probability  will  not  lie 
delayed  by  the  vaccination,  but  will  be  the  same  as  if  inoculation  with 
the  micro<irg;inlsm  hat!  taken  place  a|»i.rt  fc<im  the  va)«ination  (S), 

3.  Five  children  were  vaccinated  from  the  same  .source  (4);  in 
four    of  these  eryfitpelaa  sub«eciuently  appeared,  and   oiie  ilied.      The 
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vacTiiiifur  sii-kuiiuil  with  I'lTsipeliiH  Sa'w  <1u,V8  nftvr  lymph  had  been  tnkra 
fi-om  its  iirm.     Thi;  ciiscs  wvc  no  to  worthy  for  several  reofions  : — 

(i()  It  wilt  )>e  M-on  fmm  L)iu  fi>tliiwing  taltlv  thtit  the  sevmty  of  tb« 
sym|j(-iim»  viirtod  iiivuritdy  u«  lUc  k-ti^th  of  tbc  iiiciilwtii>ii  poriod. 

(A)  All  tho  Buli-vaceinew  of  the  vacdnifLT  (who  himself  siibsoquontly 
Buft'erDtl  from  uryupi^W)  ilit)  nut  BufT^^r  fnnu  urvitipoliu;  ontf  eacaperl 
fiitiri-ly  ;  thi;  oihi'i-s  yiillurLHt  in  viuyiiij;  duf^reus,  and  the  inhaal 
symptomii  ap|j(.'Are(i  at  varyiiij;  itiwrvats  after  innwtilatioii. 

Thodo  gmilations  in  (lie  8i?vL'ntv  of  MyiiiptoiiiA,  Hnd  lenj^h  of 
incnimticm  peritKl,  ar-o  in  hiimumy  with  what  i^  known  of  such  fHfMn  w 
doBHgo,  vinilcHcc,  and  receptivity,  which  determine  the  effect  prodiuwil 
by  any  given  virus. 

Cask  No.  115. 

Tablr  showing  tlate  of  appenrance  of  eryBipelas,  etc.,  in  ii  x'accinifer 
imd  four  sub-viicHnros. 


Na  l»  RapiMiir. 

KiIkI   ■]•- 

pHnDca 

ofErytt 

paUaaflw 

till  II. 

8.'yrillj 

(\Ninit. 

Hnull,         ' 

Vi»ooUifcr- 

-       Sg.  ICr,  A.  8. 

trtUys 

SUitht. 

Subwnt*. 

Rtvoreiy. 

Sub-Vaceiij 
Do. 

Do. 

oM— No.  1«,  M.  H. 
Mo.  103,  B.  S. 

No.  164,  F.  H. 

S  huun 
Itl  hour* 

5  days 

Oiivat    (lifTuiw 

abMwmti^ 
OrcAl    dfffnu 

H  willing ; 
jiyiviiiia. 

Lms     a4>r(T«; 

Aciitn. 
Subwut*. 

8tl1«ClltB. 

DmIIi          Mi 
20U)  day. 

AbaoeuM  OK 

imla,  hIiouI- 
'iT    joinU, 
wrt^iA.  rrc; 
Dot  htal. 
R»«overjr. 

Do. 

No.  1«6,  T.  W. 

19  dayi 

BO  MnpiiBn- 
tlon. 

iLxiUvy     all- 
mil's*  after  fi 

CbroitM. 

RMiovei^, 

Do. 

No.  157.  T.  a 

Noii« 

wpfk*. 

VarcinatioBj 
Donual.     Six  1 
oliili]r<-n  Mie- 
(.'(rufiillvvs^ 
ciiiaiwl  fran 

lliU  c***. 

.1.  In  aii'ithcr  wrips  of  canea  then'  was  ground  for  Iwlieving  that  wnm* 
infcoiivo  ni.»i.(.TiiiI  hud  hccn  intro<iiuri><l  with  the  vnctine  lymph.  Sixteen 
chihlren  were  vwccinatt-d  :  in  fuiir  of  ihem  spptic  sympKim*  ap]*eatTd 
within  \'l  hours;  iu  four  within   3G   hours;  in  thrw  within  60  hotin : 
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in  two  before  the  fourtb  daj ;  in  one  before  the  eighth  day.  Of  one 
there  is  no  record  (5).^ 

The  following  table  ia  of  interest  as  showing  the  dates  after  vaccina- 
tion at  which  erysipelas  appeared  in  1 00  cases  which  have  been 
adequately  investigated.  Of  these,  ninety-six  were  inquired  into  and 
reported  upon  by  the  medical  staff  of  the  Local  Government  Board ; 
the  remaining  four,  added  to  complete  the  hundred,  were  investigated 
by  myself  (6).  It  shows  that  the  great  majority  of  cases  occurred  at  a 
date  after  vaccination  outside  the  limits  of  M'hat  is  believed  to  be  the 
normal  incubation  period  of  erysipelas.  Only  nine  cases  occurred  in  the 
first  three  days,  while  no  less  than  ninety-one  appeared  diuing  the  sub- 
sequent weeks. 

No  deduction  must  be  made  from  this  table  as  to  the  relative  fre- 
quency of  erysipelas  after  vaccination  with  the  various  kinds  of  lymph  ; 
since  it  is  impossible  to  ascertain  the  total  niunber  of  vaccinations  per- 
formed in  England  with  lymph  derived  from  each  of  the  several  sources 
named  duiing  the  period  to  which  reference  is  made. 

'  Th«  cletails  of  these  ones,  which  were  inqnired  Into  by  Dr.  Btrlow  uid  Dr.  T.  H. 
Thompfion,  will  be  found  in  Appendix  Jz.  Final  Report  B.C.V.  p.  229 ;  the  reports  are  ol 
such  length  u  to  prohibit  their  introductiou  here,  even  in  abstract. 
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Table  showing  date  of  appearance  in  100  cases  of  post-vacciiul  eTys^Mlii 
occurring  between  November  1888  and  February  1892. 


Erjralpela*  oocarring  in 


Humanised  LvurH 
1.   Arm  to  arm 


2.  Tubes 

3.  TulrtsN.V.E.    . 

4.  Points  N.V.E.  . 

5.  Method  of  preserving 

not  stated 

Calf  Lymph 

1.   N.V.E,    direct    from 

culf 

2    Other  sources — tubes 
.1.  N.V.E.  (wints  . 

4.  Coiis(;rve — source  not 

Nbitt'd 

5.  Suurci'  iijid  mi'tliod  of 

[irfserviug  doubtful 

Soi-RCE  OF  Oriri!;  sot 

STATED 

Totiils 


So.  of 

CaiteH. 


48 


18 


}«( 


2 
6 

: 

1 

2 
12 

100 


:  8e<H>nd     Third  !  Fourth  ' 
Wrrk. 


First  Week. 

oenfnu 
Wrrk. 

Week. 

First  day  3 
Fifth  day  3 
Si.xth  day  2 
Sc-vetithday4 
Sixth  day  1 
Seveiith<£iy  1 

23 

8 

\ 
2 
3 

10 
7 

Thud  day  1 
Second  day  1 
Fifth  day  1 

i 

Second  day  1 
Sixth  day  2 

2 

Sixth  day  1 
Second  day  3 
Fourth  day  1 
.Si-venthdtty4 

29 

49 

18 

I 
VMirkij 

LmwuM 

Fifth  ,   II II,,, J 


3  -21 


The  history  of  the  nine  casca  in  which  erysipelas  8uper\-ened  in  the 
first  three  days  is  important.  In  two  instances  pathogenetic  organiflM 
wore  found  in  tubes  of  lymph  from  the  same  source  as  that  which  W 
been  used  to  vaccinate  tlie  children.^  In  five  cases  there  was  strong 
eWdence  for  believing  that  the  lymph  was  at  fault;  since  more  than  OM 
child  out  of  each  of  the  three  groups  of  vacciiiees  {vaccinated  on  tia 
same  djiy)  to  which  these  chihlren  belonged  suffered  from  erysipelu; 
and  in  caoh  instance  the  vaccinifer  suffered  from  superficial  inflamnuti* 
of  the  arm.  In  one  case  a  child  was  vaccinated  with  a  tube  of  lymiA 
which  had  lioen  opened  a  week  previously  ;  another  was  vaccinat«l  when 
three  weeks  old,  iu  an  infirmary,  the  bedding  on  which  the  mother  W^ 
child  slept  having  been  in  a  ward  in  which  a  case  of  erysipelas  W 
occurred :  the  ward  had,  however,  been  "  fumigated "  with  sulphur. 
Thus  in  all  these  cases  of  early  post-vaccinal  erysipelas,  except  possibly  tl« 


'  Cr.  C.'useH  of  vacciual  erysipelas,  p.  501. 
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ttutt,  there  were  cinniitiKUkiicita  ivhich  xatC&y.  il  pitilmlilt*  thut  tbo  ery^ipcliu 
wna  due  to  eotnc  extrftneoua  caiuc  which  cam«  into  ptay  at  or  shout  tha 
time  of  v.-icci tuition. 

Kiirh  (-ttHc»  niighl  Ih>  miilliplicil :  Imt  eiioiijfh  has  been  wirl  to  Hhow 
that  8piQ|itrinia  may  ^  expected  early  in  those  instances  in  which  thvre 
Ih  grfmnil  for  belienng  th«t  erysipelas,  or  Home  wptic  infuctioii,  wiis 
itilRHlucBil  at  thp  liin«  tif  the  uperation  :  ami,  further,  that  the  symptoms 
may  vary  gpftatly  in  inl<?nsity. 

it  seetnB  pix)ljmbl«,  M  one  only  of  a  miraber  of  children  vaccinated  from 
tb«  same  anurcv  il«vel<i[j  erysiiwlaB  VaKvx  than  the  fourth  or  fifth  diiy, 
that  tho  erysipelas  is  duo  to  some  extranpniifl  cauac,  nnd  is  not  invaoi-in- 
ated.  (.hi  the  other  hand,  if  a  number  of  children  vaccinated  from  a 
ciininiim  a(tim:«  fievelop  erysipelas  lii-fnre  the  f<nirth  tlaVi  only  one  or  two 
of  the  whole  biitch  nftcapiiig,  thn  probability  i«  very  great  that  the 
eryeipelaa  is  dii"ectly  due  to  the  lymph  or  to  some  factor  introduced  at  the 
time  nf  vaccination. 

Er^nprhtf-  xliirtinrr  from  vi^i^nafiim  imundi  may  If  fwnnnmioiffd  to  ether 
persons,  as  h  proved  by  the  records  of  some  of  the  fonndling  InstitiitionB ; 
notably  those  of  Vienna  and  St,  Pet^rgbnrg.  In  the  former  uo  leas  than 
3 1  "47  per  cent  of  the  deaths  were  due  to  erytiipela*. '  Noc  is  this  to  be 
wondered  at:  the  children  were  vnccinnted  indiscriminately,  the  weakly 
with  the  strong,  often  «'hen  they  were  >iiit  seven  or  eight  days  old,  Tha 
lymph  wa^  collected  by  the  attendants  ;  the  vaccine  jKn'hi*  were  pjiijstered 
with  zinf  powder,  nntit  stinking  pns  exuded  from  liclnw  the  sc&hs  (13),  and 
the  ilaily  Ivith  was  forbidden.  AlluMon  is  made  to  th«te  tost*  since  they 
have  been  instKuced  by  a  retent  writer  to  «how  that  "the  eryBipelaa 
engctidored  in  the  procoea  of  vaccinal  infection,  or,  in  other  wonia,  by 
rjtitgfferatioii  uf  tlie  tiomml  nrfolit  and  infiltration,  may  become  the  source 
of  erysipelnluiw  contagion  to  others,  just  ob  vryei^jelaa  of  other  origins 
mjty  eo  become"  (irs),  That  erysipelas  following  vaceinalion  may  bo 
communicated  to  other  porsonii  i»  l)eyond  donbt ;  but  iliis  fact  iUm-m  not 
prove  that  trysipelas  is  an  integral  part  of  vaccimition,  althinigh  it 
K  certain  that  it  fr(.'(|uently  folhiWK  vacdnation  when  »imp!n  and  well- 
known  pnncipU's  of  hygiene  are  (liBregartled.  In  the  Foundling  lloppilal 
at  St.  IVterHliurg,  after  the  adoption  of  sutrh  tirilinary  riilrH  of  ('li>aidine»i 
as  are  essential  to  the  well-being  of  idl  infanta,  (-spooially  of  the  fechlp. 
or  the  very  young,  the  number  of  chdcs  of  er^'sipela^  wa«  reduced  by 
two-thinle. 

No  atlpmpt  ha*  be^n  made  hitherto  to  show  that  tho  areola  which 
fonnfi  round  healthy  vesicles  can  actually  conimunicjite  eryBipelas  to  others; 
or  that  it  contains  micro-organisms  which  am  capable  of  exciting  tho 
specific  forms  of  inflammation  <I6).  Kven  if  it  he.  capable  of  proof  that 
the  areola  ib  caiisetl  by  extraneous  pathogenetic  l>acteria,  and  not  solely 
by  the  irritation  of  the  ilt^velojiing  pustule,  no  evidence  has  yet  been 

'  [n  Wurttmbur^,  <luriiijt  tho  Hunv  lime,  only  one  cil-k  or  pMl-vscciiuLl  tryiljiolM  van 
MMTtiunv4  Vt  hftv^  ixkilitmI  unon^  SOO.OOO  chil<Jii:ii  livuig  uciiitrr  attUtiuy  couiltioua 
(Fdiit,  tot  of.  p.  8BJ. 


adduced   tu  shu-nr  (Iml  the«o  ut^itiUme  pWy  any  esKcnlial  port  in  I 
procoaa  of  vaccination. 

From  Tillmanns'  ex|>erinienl«,  and  from  clinical  oWvrvalioii,  it  mnU' 
a])p4?ar  ct'i'laiti  tiial  fryHi|)eiiu  nued  not  nucBeearily  Htart  from  the  pain 
of  infection  (9).  This  kttar  point  in  of  interest  &&  ht»Ting  upon  tht  i 
qiiesliuii  whether  the  aret^la  be  "erysipelatous."  It  is  certain  tkd 
o]yi;i[H!liui  may  ocunr  befort;  the  areola  w  formed,  ua  wrll  as  after  it  ha 
siitisidcil ;  that  it.  may  involve  tbo  areola,  and  Aubaidn,  leaving  the  annh 
still  round  the  veeides;  and  that  it  may  uccur  in  a  distant  part  uf  tkj 
body  while  tho  areola  is  still  present 

Sourcfa  of  danger  ittdtpeuiimt  ./  tho  lijmph. — A|>art  from  any  intriwej 
qualities  in  the  lymph,  and  independent  of  all  sources  of  danger  frontlel 
methods  emphiyeil  in  its  roLlftcTinn  and  storage,  there  are  clenwnU  d 
eictraneous  and  often  readily  avoidAblo  risk  in  the  circumxtanoe*  of  iIm  i 
infant,  and  in  the  method  in  which  the  operation  is  at  times  perfonnal 
The  use,  in  one  ciwe,  of  a  mechanical  scarifier  which  it  wa*  prwctioillf 
tnqmgsible  to  clcnn,  and,  in  another,  of  ivoiy  p<:>int«  which  had  frequenilj 
been  rechiirgpd,  mny  be  instanced. 

Ilypoth^^scs  ^oncoming  the  nature  of  vac<^ina]  eryitipelaH  whirh  do  M  j 
tiike  these  and  such  causes  into  account  are  likely  to  be  falUckMifc    Tm 
facts  are  thai  erysipelas  is  common  in  infants,  especially  as  a  restdt  ol ' 
open  wounds  ;  anil  that  vacciuatioti  actt  as  nothing  more  than  an  MCiaigj 
cause,  not  infrequently  providing  the  aUuting- point. 


Vaccinal  ulecpation  and  grlandular  abscess. — Of  the  other  infl»»-] 
matory  tumpliciiuoris  which  may  follow  laccination,  those  of  th«  iai«l 
frequent  occurrence  arc  ulcemtion  at  the  point  of  inoculation,  and  ghtnduk  j 
abACO»K.  Nearly  4  ]wr  cent  i)f  the  vaccinal  injuries  inquiri^  inin  by  lt» 
Local  Government  Buard  (1888-1891)  wore  due  to  one  or  other  of  tlirf* 
lesiiJUK  ;  and  in  all  the  cases  some  extramMMW  cause  w-a*  found  which  niiitl'i 
have  dutermiuLiI  the  de[iai-turu  fnim  the  normal.  Au  einimenition  <if  ^ibt 
of  iiw  many  hx'^kl  appltL-ationit  whith  1  have  known  Ui  be  made  to  tkr 
vaccine  ]M)cks,  and  whicli  may  well  be  regardetl  as  the  oHgiii  of  iilccretM 
or  Rujipnmtiim,  u-ill  lie  fuund  un  p.  Gil.  Dinasler  on  a  lar|^  aade,  a 
tini«s  now  !oii>?  jiiut,  han  l»en  courted'  by  using  aa  a  wmreu  (A  Innpb 
"The  shirt  sleeve  of  a  patient  BtitT  with  purulent  dit^clutrge  frvn  * 
foul  uIccT," — ''  Matter  found  in  gn>at  plenty  on  the  slneves  of  chiklmn 
shirts," — "  fjymph  in  one  instAucc  takLii  fn)m  veniclcs  on  the  ninth  "Uf 
the  vaccinifer,  three  months  ohl  and  suffering  from  twelve  pocks,  bfuf; 
carri^pd  fnim  village  to  villageand  usikI  u»  vuccinale  1(14  children."  lif 
list  might  be  extended,  but  such  examples  sufficiently  show  the  ignonm 
of  some  perums  who  have  nm)ert»ki-n  to  jwrfonu  vaccination  ;  the  naolti 
— "deep-sent*^d  ulcerations  iintl  violent  inflammations" — being  sttcll  m 
miifht  be  expectetl  from  such  disregard  of  the  mvst  ulementuy  laws  <^ 
hygiene  anil  cloanlineHs. 

■  CrelghtoD,  TV  yatuntl  ffittorg  i^  Omt-Pox^  pp.  IU-118,  f.a.  tor  nCiraMM  to  ^\ 

arlgttul  documvsts. 
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I  have  i«een  several  cisf^s  in  which  itlcemtion  of  t!»^  [kk-U*, 
glaiid\]lar  absctwsce,  viyupeLis,  und  even  septic  intoxications  foUowcMi 
the  vaccination  (7l  of  infants  whose  conditions  of  life  were  iinfftVoiiniMe. 
Amongst  these  *re  inchided  illo^liinatc  children  Tmrn  in  diTttitution,  and, 
it  uuiy  be,  vaccinated  when  a  few  Jiivs  old,  m  a  workhouse  iiifiniiiuy  : 
from  the  comparative  c<inifort  of  which  thi\v  are  reniovtxl  liefnro  the 
vamiiiitrtl  ai-m  is  well,  to  snn-oiindin^8  which  could  tiol  fjiil  Ia>  lie 
hannful  evea  to  a  healthy  child.  It  is  not  to  l»  wondei'ed  at  ilmt 
sticli  infants,  ill  clothed  and  worse  fed.  n  burden  to  their  motherit.  and 
ttometinieit  with  their  Xwv*  injure*],  should  miccumlj  Co  an  opemtioii 
even  so  tHviol  ufi  vacdiidticn.  No  nieiaiou  would  l>e  miidi!  of  6ucb 
cases  horo  were  it  not  that  they  have  fi-e(|iiently  been  iiiitdc  the  mdh 
ject  <]f  Ivgid  iiu|iiirv,  nnd  thu  chihl's  deiith  attiHlnited  to  vacciiiittion. 
In  tJiu  luujority  of  cases  in  which  inflaiiuiminry  complicauoiie  follow 
\'accinati(in  there  ai-e  numcroiu  fnctors  which  tend  to  bring  about  the 
CKtastrophv ;  and  it  is  illy)j;iwil  to  ilmw  any  definite  conclusions  as  to 
the  origin  of  the  Icmioii  without  ffiving  fiUl  weight  Hi  the  extraneous 
influ«ncft«  whith,  a|mi't  fi-om  vaoiciunticin,  may  havt':  lieen  hronghr  lo  bear 
upon  the  individual  raiw.  Under  the  hwuliiig  Syphilis,  p.  6U>.  will  be  fuUnd 
labhrs  giviii;;  the  point*  of  dilTerenee  l>«iweeii  vaccina]  ulcemtiiui  and 
syphilitic  chancre  ;  but  it  may  briefly  be  said  hero  thiit,  as  a  nde,  vacrinal 
lUceratioii  i»  well  marked  ut  a  time  whvn  eyphilitic  chancre  wmUd  not  yet 
have  dcvol(i|i«l ;  and  thai  viw'ciiwd  enipiionn,  if  present,  (liH'er  widely  from 
thnsiii  which  i^ccur  as  seoondary  phenomena  in  acquired  syphilis  (cf.  p,  6 1 7). 
Their  development  is  irregular,  their  di^trilmt-inn  unsyinnieLrical,  they  are 
often  intJinnrly  irritating,  and  they  tend  tii  conform  to  the  various  forma 
of  erythema  n-nd  urticaria  rather  than  to  the  papular,  squunoiia,  and 
macular  erupttuuE  of  M-cundary  syphilis. 

Gangrene  at  the  point  of  vaccination, — Tn  ivolated  oates  gangrene 
occnix  at  the  point  of  v,iccinatinii,  a]nl  i:  ^jmetimes  followB  vaccination  in 
syphilitic  gulyticlfl.  One  such  case  is  reported  by  Bidwr  ;  one  by  Whcaton, 
I  have  my.tidf  investigiitvd  tkvo  our^s  (t^),  in  one  of  which  the  tiyphilitic 
paruntJiije  \%  certain  and  in  the  other  prolinble.  It  ib  not  unreason- 
able to  <)nppn.se,  if  the  individual  vaccinated  be  the  mibjfwt  of  in- 
herited disease,  and  the  openilion  Ik)  performed  when  the  child  is  very 
young,  that  the  reiinlt  is  largely  due  to  the  condition  of  the  liK^ues,  and 
not  neceiwarily  X*>  any  nbnoi'inal  «)iiaiitv  tif  the  lymph.  Three  vAr-v*  have 
Iteeti  recorded  and  sumniiirised  by  Mr.  Hutchinson  (20)  in  which  there 
was  no  known  exciting  cjtuwe  for  the  local  lesion  except  the  fact  that  the 
child  had  bi'cn  vaccinated  :  it  i*  [»roh.il.le  that,  none  of  these  children  was 
Hi'philitic,  and  it  ie  possible  the  phenomena  may  have  heen  the  ri!i;ult  (if 
idioHyncrasy  in  refprencfl  to  thfi  vaccine  virus.  Mr  Hutchison  inatAneus, 
in  anppoi-t  of  this  iin'ew,  thR  ocirnrn«ncc  of  noma  and  cancnim  oris,  furais 
of  spreading  gangrene  which  bare  nothing  lo  do  with  syphilid,  but  which 
may  occur  as  sequels  of  the  acute  specific  fevers,  such  as  mcaslcB  or 
scarlet  fever. 


Sn<-h  cHM'n  h.ivR  n<il  iiifrei|Uently  Ik^ii  mUtaktrn  fur  ayptiilu,  lad  tai 
making  the  diHgiii;.siR  it  is  nectissHry  tu  hvar  in  niiml  the  iwdinU  ImWyl 
ATul  evolution  of  thnt  flisoitier.  The  difTorcntial  ftiAgiiosis  will  hefcwad' 
onp.6Hi. 

Tetanus'  may  follow  m  an  accidental  infection  of  any  woiind;  ut 
complication  of  vacuiimtion  it  is  of  the  utmosl  r»nty.  I  am  oaly 
acqiiuiiaed  with  one  case  of  tetanus  in  more  ihan  Hve  million  Tiff  hi 
tioni*  ill  thi«  country  (cf.  Case  x..  A|»p.  ix.  K.C.V.  p.  6),  ami  in  mm 
of  the  recorded  cabos  ia  there  any  evidence  that  the  totiuiiii  vu  iu- 
vaccintitcil.  It  has  he&a  known  to  follow  vaccination  in  South  Afria 
in  a  sei  ie:4  of  adult  natives,  who  iuiuiei3i»tely  after  t>ein^  vacciiul*^ 
worked  under  a  tropical  t,\in.  Such  oase«  as  ide  Utter  require  no  com 
ment;  they  only  show  that  ordinary  caution  is  neeeaaary  uven  in  u 
slight  uu  opei'iitiun  as  v;L<ji;iij:LLiun. 

Other  wound  Infecitons,  such  m  (tstfompelUU  (36)  and  itifnu  (t) 
(32),  are  stated  to  bavo  followed  vacciriatiOi),  nor  is  thiB  Burprititg 
considoriiig  tbu  vast  uumbur  of  vaccinated  children  living  in  evtir 
degreo  of  dirt,  destitution,  and  misery.  None  of  theiw  havo  cooe 
under  niy  own  ol)survatiun  ;  and,  ko  far  ax  I  am  awui~e,  no  ca^eK  bait 
oecurrod  in  thu  United  Kin>;d<mi  during  the  laat  ten  yuans.  ivt  Ur 
as  the  praftiuf  of  vuLcirmtion  is  concerned  they  arc  of  no  ini|»rtan«; 
for  they  only  emphasise  the  fact,  which  needs  uo  demunstrstiou,  lluit 
any  wound  may  Irttcume  septic  if  the  conditions  am  unfavuurabte ;  umI 
that,  given  an  infected  wound,  the  results  will  depend  primarily  "ii  ihe 
nature  uf  the  contamination,  and,  in  a  U-«s  degree,  on  tht»  |)eculuihuei 
of  the  individual. 

Septic  Infection  In  relation  to  various  kinds  of  lymph. — Tb«rt 
are  no  accunito  (hita  for  detemiiiiing  whether  eryRtiieL-ia  and  the  "septic 
infections"  arfi  more  comninn  after  the  nse  of  calf  lymph,  or  hmnftbilHi 
lymph  ;  or  of  lymph  wtored  in  tuiws,  on  points,  or  a«  a  c*>n*ervo. 

It  has  hefiii  thought  that  the  use  of  "wdf  lymph  "  might  afford  mm 
incrautrid  sncurity  againttt  thcite  inHammatory  complicati^ms ;  atwl  dui 
HUppasition  seemed  to  lie  convbomted  liy  the  fact  tliat  ditfiue  in- 
flammation rounfl  the  pticka  in  calves  is  rarely  olwcrvcil.  No  ca* 
has  l>nen  recorfled  at  the  Lamb's  Conduit  KfttahlitJiment ;  Voigt  in  ISi^ 
had  seen  one  case  only  amongst  ^500  calves;  in  conjunction  «ith  [)t. 
('arl  Menge."  I  have  found  that  calves  ai-e  singularly  refmctory  to  m 
ooiilatiniiM  of  the  streptococci  of  erysipelas,  even  in  association  wilh 
vaccinia.     Our  observations  are  corroljoniicd  by  Klein  (--). 

In  my  own    cxpt^nments  no  diffuite  inflammation  Mit»  product  in 

'  .ti-chii-rs  Iff  Itrrmir/oitjrfff,  IflSO,  p.  IfiS.  iiiiitiiiiii  ;i  rrfrfTDi'*  to  a  cw»  rfcocttnl  tij 
Ro»*,  .^iilJirrn  Clinir,  18")».  vol.  L  p.  JHg.  TirtiiK,  .Vn/iVW  Xrvji,  I8P1,  »oL  IlJT,  p.  9», 
9.1*.  for  nhrsDce  to  Uvu  ocber  cuwt ;  ^yniplonu  of  IcUuiiu  •Ud  »ol  stiperveu  to  wjr  •( 
(he  rniiorted  com;*  viillim  tlitni-  wurk*  ul  VMciiiktlon,  mi  out  of  Uii-  ocvmi  cmcM  bare  MWd 
faUd. 

*  tri.put>IlHl)i<<1  ohMiri-Btioai  liy  Carl  Mviikv.  M.D.,  Slrwbuiv.  ui<l  T.  D.  A«knd,  M.P-. 
Aii«.  1891. 
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cbIvqh  by  inwiiUtion  («(ter  linenr  9cjinfioitii>ii  of  the  Rkiii)  with  (<rj  elrep- 
U)ci.K'd  niltivatvd  direct  from  ii  va&v  of  lU'iiU;  fuml  t;ryHi))oUii ;  (A)  virulunt 
cultures  (Jirwt  from  Prof.  Fnicnkcl  nf.  KimigBberg ;  {(.)  culture  from  llio 
samv  eoiircw  live  montKti  oUl  ;  (rf)  wnitii  fixrni  the  Misters  in  h  cjwc  of 
acute  ffu-ial  eryxipt'liia ;  (^)  uulturus  uf  iiik-i'oi-tK'i'Ub  [lyof^vnitK  itiir(.*iis  mid 
alhiis  from  a  »'irulciit  oaao  of  rclltUitU.  In  the  liUti-r  tusc  \\w  vuccitiiitioii, 
which  was  perfunned  simulUinwrnHly,  punsuwl  »  normal  cchutw-.  Oultiu^e 
(a),  when  inji-cunl  BulK.-utauuouitly  iiiUi  thu  tair  of  a  mbhit,  prtiducrd 
inftammation  within  thirty-six  hours,  and  Huppuratutn  in  loss  than  sixty 
hours.  Thi'se  expt'rinwnts  ai**>  not  complete  ;  but  they  are  in  accordance 
witli  tho  (tIii>erv(Hl  fiti'ts  that  sn[)riM-(icial  wounds,  KUch  aa  those  caueud  by 
vac<;i nation,  do  not  so  readily  l>«comts  the  starting-point  of  erysipelas  or 
cellulitis  in  the  culf  as  in  man  ;  and  tliiit  a  vindent  culture  sufficient  to 
cauHi!  abM^iMistts  ill  one  spcdes  of  animal  may  nut  pnHlu<;(i  atiy  tivident 
n^flult  in  another.  Again,  these  facts  arc  in  a^p^ement  with  the  well- 
known  axiom  that  the  efTect  of  any  contagion  deiH-nds  not  only  on  the 
dose  and  thi?  viniluncc  of  the  poiecii,  but  al^o  on  the  suscoptihility  of  tho 
individual  inocula1>(^l. 

Reliance  must  not,  however,  he  placeil  on  the  comjjamtive  in- 
susKcpribility  of  the  calf  to  erysipelas  and  septic  infwiions  ihrniigh 
superfirial  wounds,  to  secure  the  tninuitiity  of  Vftccinatcil  children  fi-om 
erysipeWt.  Most  of  the  inflaniinntory  iietpieU  of  viicci nation,  if  m>t 
all,  ar»  due  to  causes  which  are  rcmov-afiie,  and  thprpfore,  under  certain 
conditions,  preventable ;  the  lymph  itself  rarely  contains  organ i«nitt 
ca])a1ilti  of  directly  causing  ervHipelas,  anrl  it  is  prolwible  that  all 
pyogenetic  organiams  can  be  removed  from  lymph,  by  treating  it  with 
glycerine  {w/?  p,  652).  The  rexult  of  my  own  olnwrvation  leads  me  to 
the  concliMion  that  vaccinalion,  sis  now  performed  directly  from  the 
calf,  is,  offerw  p/inAuA,  fo]li>wed  by  grentor  infiiimmat<(ir-y  rpaction  than 
when  hniii:tniM.'d  lymph  i»  iiseil  ;  but,  as  slate^I  .il)Ove,  tbeie  are  no 
tnwtworthy  ligiiros  to  shnw  the  percentage  of  cases  of  erysipeias  or 
celhditis  which  fnllow  vaccination  by  either  method. 

Ill  the  earlier  dayi«  of  vaccinaLion,  when  «ven  serious  etu'gtcal 
operations  were  performed  nith  little  regard  t4]  clejuili[ic)<fi,  and 
when  the  Catisca  and  prevention  of  Kcpsis  were  nut  niideri<l4ii)d,  the 
oolleclioii,  storage,  and  use  of  lymph  for  vai-ciiiittion  w;«  not  eari-ied  out 
with  the  care  nocessiiry  to  prevent  crmtami nation  with  pyogcnttic  or 
pathogenetic  organisms.  There  is  gmjil  gniuiiil  for  the  hope  Ihat  the 
naearfhes  of  Stenibcig,  Kitiuuito.  LandiuHun,  Coiieman,  and  ucher 
pioneers,  will  lead  to  im])roved  meth'xift  of  obtaining  ftnd  prcpanng 
vaccine  lymph  ;  and  that  {Hnsotis  having  Ibe  care  of  viiceinati.Hl  children 
will  learn  that  many  of  the  so-called  results  of  vaccination  may  be 
avoided.  It  will  then  bo  found  that  the  one  complication  of  vaccinu- 
tion  nioxttolic  fearttl.  corniwifatively  )iifre<juent  as  il  now  is,  will,  except 
in  the  rarest  iiiKtanocfi,  be  luikuowii. 

The  results  obtained  by  Voigt  {of  Hamburg),  whose  experience  has 
exttfiidod   ovL^'  ri    pi;rio<l  of  twenty  ye»i-H,  during   which    time    he    ha^ 
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perfoiniml  eoim;  ipiiirtcr  of  a.  million  vncciiiacioM,  may  bo  \3ism  u 
fairly  representing  what  is  possible.  His  observ«tioi«  are  the  nwrt 
important  tut  he  lias  spuvial  urcaiigvnientc  for  tracing  and  invectigitiig 
even-  case  of  vMcinal  complication.  During  the  last  five  yvas%^  out  irf 
100,000  vaociiiHtions,  hi'  \m»  seen  one  case  of  axillary  aI)«cc»  ;  two  (tf 
iibscess  (locality  not  staved) ;  one  of  fiirimciilosiB  ;  two  of  erysiiieW,  mJ 
Hvo  of  vacoiiinl  iilcHnilJon,  wit))  only  one  ileath,  Rut  it  iniut  wrt  ht 
forgotWri  that  to  secure  such  r<.-snlt«  nothing  nwiy  l»c  oniittt«t  whiili  oa 
help  to  uiiike  the  ojiunilion  aseptic  There  are  many  pussihiliua  of 
sepsis  from  the  lielly  of  the  calf,  the  opened  tube,  the  recharged  poiM, 
the  inucbiinical  vaccinator  which  cannot  be  or  is  not  st^riUwd,  tlw  biab 
of  the  ojMii-aror,  and  ihe  itifiuit'a  Biirroundinga  These  dangers,  if  rwogniiBl 
can  oft^Ti  be  avoided  bnt  cannot  )«  disregarded,  even  in  so  simple  a 
iijwmtioii  iis  vaLrinatioii.  There  is  tii>  groiuid  for  believing  lliat  the  Mpttc 
complicationn  of  vuccination  are  '*Btagea  in  the  evolution  of  cow-pos,"* 
"  IhrowingH  Iwck  to  its  urigitial  cimracttira  "  :  but  there  i«  much  oidf^ce 
la  shuw  ibut  lliu  luuthi^la  at  pi-e8ciil  employed  fur  the  pruduetioo,  stuijK 
und  use  of  lymph  tjecasionally  fail  to  reach  that  perfection  of  aMffti' 
which  is  HL-ct-KiMiry  in  any  surgical  openition,  however  xnull,  mid  which  tt 
ispuuially  uoueseary  in  the  cuse  uf  very  yoiuig  ehilUri--n. 

KEFERENCE5  TO  PART  III.  ON  VACCINAL  INJCRIRS 

2.   Appmdix  IX.  to  Final  litport  vf  Soffat  Contmiaiim  mi  I'afriMiHfm,  IfcW,  p.  l- 
9L  TMf.  C^  103,  i>.  377.-3.  Ibid.  OweiXXxi.aiKl  U«.,ti|i.  U,  21.—4.  IM.  UMlli^ 
p.  288.— £.   /ftW.  CMC  2a,  pp.  229,  'iSS.— 6.  JbuL  Cw.--.  121.  JiU,  1«,  IM.-7.  ihi 
CnaM  IIS,  118,  207.  a09.— 8.  /ftirf.  Oi-f»  202,  i<.  339.  awl  207,  fi.  3Ki.— ».  B«LUU 
T«bl0  K.C.V.    Ai>r>anHis,  p.  309.— 10.   IlAiJteii.     Ut  franer  mMUalf,  ISOOl  untttd 
by   Martin.  Xne    I'm-i-  Mntiatt  Rtarrd,   ISM^  p.  ^4.— 11.  T.   lUiii-uw  rail  T.  D 
Aci.ASu.     Ltttrr  to  lilt  Chairinati  (iflkf.  Uo^al  fammwion  crn  Jumnu/iuit,  Bik|mUiiM. 
— 12.    HoHX.     Unndhitrlt  lUr  FaeeiHati:m.  LcJpiig,  ]*■"'!,  Ji.   17-i.— 13.    /Wi    /b4* 
tif^lie  dor  I'atcinf.    lyoijrEig,  1876,  p.  17r>.— 13a.  SoLMMilili,  I'ror.     "  UrW  djr  b- 
riM-tioiLtwcgc  <tni  tiilH-n'iilnsni  CilVus"  HI.  Alitlti'iluiig  filr  Attgtiuiin  IlatjUhfk  ui 
pnlhallHjiadie    Anuloinia   ilft  X.    Intrnuil.    Vuit/jrrt   m   firrlin,   1800. — ISA.   OVLUIK*, 
D.  W.,ai]d  MrKK.^r,  W.    "T[ii<.'i'CuL<RoriDciciiUlioiiat'Tiil>«iTnloHUrr(iai'l^ttMMe(.' 
Sritith  Mtditvil  Jimmal.  Ut  .liiue  180i.  — 14.  Ckekiiitvn.      Tht  XtUwiml  Biitrrfi 
Vatr-l'iKT  and  I'otxiiMl  .Sfip/iHiA.  Lond.  1887,  J).  105.— 15,  Itid.     Lot.  nt.  k  ll&-li 
Jbul.     ior.  cil.  JI.   lO.i. — 17.    Ci:nii»:!.HASK.      Evidence  I*fore   tiif   R.C.V.     Faoth 
E*pi>r:,  jj.    18,    "Jtn'sliuii*    n,0,'.8,    11. 104.    11.135.   iiinl    11,318,    oto.-  Ito.  Cluwi- 
fiftAMv,  E,  M.      Tlu.  Hiitory  ami   Pathvfoii'j  c/  VncnHnlum,   Lond.   1889,  iliL  i.  f- 
464.  —  Id,     fiiuil   lirpari    Hitt/iil     Corn ifii'wi'iiit    rm     i'u<viriii/inii.    1896,    p.    ](&.  —  Ifc 
FtlKuT,      inc.  rit.  p.  101. — 20.    Hl-I(  HIKi"iS.     AvTMrtf  of  Sunjfry,  i.  ppt  97-114.    Ct 
%\*v  R.C.V.   Sixth   Rujwrt,   \<\>.  ai6-223.  —  20«.    Hvrciii.>£t«!«.  JusArHAs.     "Ot 
Syphilis  convcywi  in  <:in-uinci.'.icjn,"  i<\ipfiil\M,  ji.  ll^.     Load.   IR8K.— 31.  KtrjiMrB 
&-i-t-*imi;  Mciiiciil  Joiirn*!,  Tr.kyi-,   181IB,  yy-  Ul  aad  176.— 22.    Kl.KW.      "OWnt- 
tions  oD  tLfl  Cviictim-nt   [ituculutiua   uf  ilitr<^ri.-iit    luf^tiotiK   in   tli*  luav  Aiiiiii>i 
R.«iy."  Hfp'-'ft  (if  Mfdifjit  (/jfioT  nf  l.'^ml  OatfrnmetU  fioitnt,  lfl9I-18P2,  pp.  139,  ISJ.- 
23.   L.«.t*r)«AN\'.      Hyjfitnisdie  iiuadarhnu,  1S»5,  |l  875,  niid  189fl,  !►.  4-tl,— 31. /M 
Zof.  cit.  |>.  »"0. — 24«.    I'eipkk,   &.      Iiitf.rnnliifnalf  kli»i»ck»   KntulnrkntL,   ISW,  fi  71 
— 24t.  Ibid.      "  Zut  frsgu  di-»  UulKrrUniJiiiiK  der  TuVtrcultwe  ilurvh  di'  VaerinftiM>n.' 

'  The  quiutioQ  of  bocCcHum-nM  vnciHDe  lymph  wu  dbnued  Kt  Uia  ftSik  VatmrnaiL 
Ocwilsdiaft  IXiilMhvr  NnUirrortchi-t  unit  ArrU*  m  Fnnkriirt  «.  M.  S«|>t.  19H.  (Xal« 
Ni-i-lhul,  JfffffiraiicM  Rundaduiu,  No.  21.  1693,  p.  1073,  oiia  A'ArMilrr  Zcifwa^,  OcC  ISMk 

p.  788. 
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Imttrmttti^mmU  Jclinttflit    /Ivniltcliati,  IM*.  p.  73.-25.   rntlFFElt.       "Cebtr   Impf- 

_      -  .  ...  trientr 

mtiUiiitehi  Pnim,  199&.  |h  2114.— 2dn.  Wallacx,  Ai.rHE[<  R.     fneeiivition  prowi 
Vmim  mmd  Dtuufttmu,  I^iwi.  ]S8»,  j..  .13.-30.  Whbat.>s.     Tfnn'.  <if  tkt  FaA.  Sex. 
jMt,  p.  Ha— 31.  WatTB,  Wm.      «urj(  o/a  Great  Dcl^iBton,  I68S,  Ji.  xxxix. 


lml0rman^m»M  C-fintKiVr  /rwHrfjrAou,  1^89,  p.  73.-35.  I'ntlFFElt.  'Leber  Im 
knakbdtMt,"  UnUte^e  mai.  ll'ufhmKhnft.  UD2,  |i.  1D8.— 26.  Stkbnbeho.  M*H\ 
ttard,  H«w  York,  UM,  p.  fl"".— 3*.  /*»>/.— 28.  Til.l.ii*s>«.  ■'  Krj-wpplM," i)e«ri 
UUr»*Vi«.  Htutt^rt,  188fl.  ^.  96.— 29.  VnioT,      •'Ltfl*r  Iinpfwliiiilvn."  «U).,  JTm- 
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Vaccination  asd  S^thilis 

ictlon. — Xo  \tiiTt  nf  thp  Htiiily  nf  vnccitiation  is  more  scrioiis 
in-ountlecl  witii  ilitltculty  tlun  tbt;  attempt  to  estimate  »t  their 
ftnie  value  the  conflict-ing  stutflinenta  concerning  the  trniismisoion  of 
[ijfphilw  by  thin  operation.  It  ia  tnie  that  invACcinfttion  of  nyphilis 
ipowible;  but  tbe  facU  brought  before  the  Itoyal  Commission  0^^^' 
■fi)  prove  thai,  in  Kii>;iii.n([  at  «ny  mte,  the  event  is  one  of  great  rarity, 
they  do  not  justify  any  j;ravenbjectinn  tn  the  pnictice  nf  varcirmlton. 
Two  roetho<la,  the  statioticAl  and  the  clinit'nl,  have  l»en  adopted  to 
linmle  thi'  uumlier  of  cjwhs  of  vaccinal  syphili«  whirh  iK-rually  occur. 
f  tl)«««  the  fomif^r  is  the  Ie8&  mtiiifactory,  fiince  it  ifi  liable  tu  many  sources 
Df  error;  and  although  such  figures  as  are  available  go  far  to  pi~ovo  that 
infantile  syphili.s  hiw  not  beer  incrpaswl  by  vaccination,  there  is  still 
fftron^r  evi<teiice  agHiiiAt  ita  fiutjiirnt'y,  in  tht>  fii4;t  lh;kt,  iiltboiigb  every 
allied  case  of  iiivaccinnl-cil  syphilis  brnught  before  vhe  Ciinimi^Bsioii 
whirh  hiul  ocxiinvrl  between  the  years  lJ*)*i)  and  1806  was  stibjocted  to 
a  aearching  in<|uiry.  not  one  of  them  8too(l  the  test  tff  an  inveHligutioii 
into  kit  the  circumstances.  During  \\m  yojirs  ajieoificd  npproxi mutely 
five  ami  a  tiu;irter  million  primary  VftO<;imition»  were  perfonnwl  in  the 
Uniunl  Kingdom, 

Of  the  COBM  vaccimtted  in  I  S8i),  and  pru'viouj^  to  this  dat«,  whioh  wcro 
ioqiiirwl  iuto^  on«*  w»8  bt-licvi^d  by  .Mr.  Miitc-hinauii  and  i)i:  hurVivc  not 
to  lie  a  cose  of  syphilis  at  all.  In  aimiher  (No.  HI,  App.  ix.  K.C.V.)  the 
evidence  wna  so  indctlnito  that  I>r.  Barlow  and  I  cAme  to  Iho  eoiichision 
UmC  though  thwre  wiw  »ume  ground  fur  the  alk-gatiou,  it  wa«  lucap- 
aWe  <if  pnxtf.  This  child  IumJ  \w«i\  vat'cinaifd  in  tHHQj  twelve  years 
before  the  im(uinr  wju  miulc  ;  and  at  the  rime  of  t!ie  invcstigntiuii 
there  was  no  evidenve  of  syphili'",  iiiv;i(.riiiittLid  nr  oth«;rwi»e  sctjuircil. 
Only  three  other  cjutoa  vere  brought  diiteily  befui'u  the  CummiHsion  in 
»-hii'b  thwre  wan  jmnut  /iicie  grontid  for  suspecting  timl  syphilis  had  been 
commnuieatefl  by  VHCcirmtioii,-  and  two  of  thvKC  ca«V8  biid  la-citrred 
twenty-fivB  year*  prcnously. 

If  further  ev'idenoe  a»  lo  the  rarity  of  the  di»ca»i!  be  iieedeil,  it  may 

'  8*«  C»»  Na  3  of  the  Comn^iisian  MTie*.  anil  CtM  DO,  1.0.11,  jutim,  Apr<^tullt  ix. 
II.C.V.  ;  kiwi  Iliitchtni«Mi'«  Arrhinj  u/  .tur^frv,  vol,  i.  No.  2,  188B,  (.p,  1U3  slut  ll:!. 
*  8m  Fio&l  Rvport  ILC.V,  pp.  110-111,  umI  }Mir.  -124,  p.  111. 
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bo  noteti  that  amrtngBt  Sft.OOO  piiti4>nt<» ai  the  Hospital  for  Sirk  I'lniilivr^ 
Circiit  Ornjurid  Slreel,  a  place  Mhere  il  such  cawB  were  of  coiniium  utim- 
rt-'tice  they  would  l)c  met  with,  [)r.  Itobert  l^ee  has  seen  only  fuu*  iiii-tjifttf 
of  ini])|>OMMl  VMcciiiMt  )<yphili» ;  ^<r)iile  at  iho  YjtsA  London  Hovpital  lur 
Cliildron,  Dr.  Radclitfc  Crocker  hu«  not  seen  or  heard  of  one  Bucb  aw, 
although  for  many  years  ho  hax  boon  making  «peeial  inquiriea  as  to  ihdr 
occur  r«iic(>. 

Statistical  method  of  Inquiry,— During  ihe  last  twenty  yean  Un) 
numlirr  ot  ilcjttiis  ill  Ktiglaml  and  M'alfs  "  ivgislcnxl ''  iw  due  to  ayphllit 
bus  iiicreuiiud  : '  it  has  been  suggeslitl  that  this  incrcwie  is  due  to  n'plitlii 
inoculateil  at  iho  itmu  of  varainatioii."  Th«  limit  of  a^  al  wbicb  tk 
cination  must  lie  pcrformtvl  is,  for  this  divisiun  of  the  United  RingdiA. 
threti  luuiiths.  As  u  matter  of  general  ux|)vni-nco  xuccination  is  deUjoi 
OS  lung  iLM  pisKihli-,  HO  ihut  any  incniiso  in  thu  iiuniiiur  nf  deaths  fm 
syphilis  due  tu  the  npei-atimi  would  prolahly  oc<ur  in  children  of  nwt 
^an  thn'o  iiiunUi»  old.  Siuli  however  is  not  the  ease,  iho  dbeue  ti 
moHt  lar^ply  fmd  diirin^'  the  first  three  months  of  Hfo ;  so  that  vbi 
ever  l>«  the  cause  of  this  increase  of  syphilis,  there  is  no  evidence  to  stio« 
that  it  is  due  t<i  vtuTiiiatinii. 

In  Rrotlftnd,  whriT  the  .ips  limit  is  six  months,  during  the  [Mrioi 
1855!H6;i,  which.  imnie'li;i-ieiy  preceded  th:it  of  conipulw>ry  vacdnstiwi. 
out  of  evnry  1000  deaths  at  all  ages  regifltened  as  from  syphilid  &(t 
occurred  tiiLriiig  tlit;  first  six  months  nf  Uf«,  and  109  between  tlie  sf« 
of  six  and  tn'elve  months.  During  the  period  1664-1875  the  miiibr>- 
nf  ilmths  rc'gistentl  as  from  syphilis  during  the  first  six  months  «» 
61*2  ;  and  in  thti  pcrifxl  1S7.">-IH8"  it  was  047.  I)urinj5  the  sami^  prtwl* 
tbu  projidrtiDiis  nf  rlciithe  registt-Ted  us  from  syphilis  lietwei<n  the  agm  nf 
six  an<3  twidv.*  mnnths  w^-re  1 1ft  mid  100  reapectivoly.  Thu*  in  Sm 
land  the  nundicr  of  death.s  from  this  caUKe  occumng  during  the  Wtimi 
six  months  of  life,  when  the  rcsnh-s  of  vaccination  would  he  must  hk^ly 
to  declare  thcmsolven,  shon'H  iir>  increase  after  vaccination  hiid  Iteen  msJ* 
compidsory  ;  the  registeivd  deaths  during  the  months  preceding  the  *^ 
limit  for  vacnuaiiou  having  at  llie  same  time  inereosed.' 

In  Irehiiid  tlie  numlier  t>f  deaths  from  infantile  syphili.^  hiu  laq^T 
diminished  during  recent  rcar!<^  In  18G4-140-')  the  average  number*' 
deaths  so  negiatered  was  lilt  ;  in  1887-1888  it  was  only  40. 

Ill  Iji'icwtvr.  whfi-e  the  ]imctice  of  vficcinatiou  had  fallen  largeljr  inw 
disuse,  the  denths  icgititcred  its  from  infantile  syphilis  for  the  yoan  1^3- 
1^87  showed  an  im-rpa.'te  of  69'3  per  oeiit  at  conipanyl  with  an  irwrrKt 
of  oiilv  -4'7  per  i.ciit  for  the  whole  of  England  and  \V;tli*s  frtr  the  saw 
period.  It  need  hardly  Ite  said  that  this  inci-ease  is  in  no  way  e4mnecleJ 
with  the  disuse  of  the  practice  of   vaecination ;  but  it  sliowg  that  the 

1  Flnsl  Ropftfl  R.n.V.  p.  IDS. 

•  (.f.  iilw  (Viu-./W  d'l'/  VaniHtil  SypfiiJii.  hy  F'hnTW  Crrij^htAig,  [i.  US.  Lnudoa,  IMff.l 
lrh«r«>  l)i«i  iiK-rtiiAp  l«  ultriliiLlnl,  not  In  n)  |>lilllii  liiiioitlalt^l  wllli  vM-oliislIoo,  i>u\  ■tirvrti}'  l#| 
ynci'iiKiti'in  itsulf,  the  results  belii^  utroacoiiRly  ollv-l  »>)>tiili«.  1 

*  Kiiitl  Itrport  B.C.V.  pp.  101.  102.  Ttitt  ■Uti^tir.i  *Tt  ^vm  ni.  th«  kiilliuntj  d  tta] 
8np«ruLt»iiiJEDt  or  SUtulto  iii  the  odii^B  of  the  Kegintnir-tteiienl  for  Hmtlstiil. 
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tM);lrct  t4  ^iitx-iiiHtiuii  in  Leicester  liait  not  Iweti  follywod  hy  any  «]imtmi< 
tion  in  the  number  of  iloaihs  from  iiiffititilo  Bvphilis. 

For  tb«  sake  of  compiHrition  allenticm  uinv  Iw  direcled  to  ibe  Geiinaa 
Btotiitios  from  wbii^b  it  wuiild  apjiear  thiat  no  koho  uf  vaccinal  ayphilU 
WHS  recorded  during  the  yi-'a.™  l,'<89-l8n.'J  Hmnngftt  a  total  of  twolre  and 
a  t|iurt«r  million  raccinatiouM  mui  re-vdccinationH  (30,  ^■>),  in  the  gl'vat 
majority  ut  which  "cjiU"  !ymj»h  was  usi-H. 

W'hawvor  pcrcenuge  of  i-rror  ia  to  Ko  allowwl  in  these  stamtics,  it  is 
evid«ul  from  thu  above  ii^rvs  thiit  thvy  eDiptiiisise  the  fact,  wbicl),  us  we 
■bull  soil,  may  fHii'ly  1ni  dixliiruii  fntmclinicjil  isx|)cricni:u  aim),  that  the  HaIc 
of  UMWul^iion  nf  sypliili-t  witli  vuccinntion  is  jilmoHt  incalciilfthly  smsll. 

Clinical  method  of  Inquiry.— Turnitig  uow  U)  tliu  clinicai  iu>p«ct  of 
ihfi  iiKpiii^',  it  is  ti<-ri'K.AJiry  to  (liKtiiiguiith  accuralely  twtwtion  acl-uaJ  and 
oUegcd  i-UAA  of  vai-cinal  syphilia. 

That  many  of  the  roconlnd  vases  are  nut  Kyphilitic  there  can  bo  little 
doubt.  This  may  be  said  more  espeeiAlty  of  thoH»  which  ocntrred  in  the 
eady  part  of  the  century ;  but  even  at  the  present  time  cases  are  reported 
as  varriiinl  flyphilia  which.  U|)nn  mrefiil  exarui nation,  <hi  not  appeJir  to 
hn  of  thin  nature  {-"it.  In  thosfl  cases*  which  I  have  had  th«  op|tot'U)hity 
of  invwtigatirig,  I  besitatiMl  to  believe  that  the  pbenomeim  in  question 
urifpnatHil  varcinatinn  aliuie.  They  generally  ahuwuit  wide  iJivergenccs 
from  invaccinat«d  Hjiihiliit  so  far  a«  it  m  l(noH7i  ;  and  almost  without 
exccplttni  some  extnineniw  fact<>r  wm  pceneni  in  eiu-h  c&ge  which 
drterminod  the  character  of  the  phenomena  which  followed  the  operation. 
Id  •ome  itutanow  th^ro  w;is  evidence  of  ciilpulilu  nvt^Hgenvv  uf  tltu^te 
simple  precautioru  without  which  no  opomtion  in  justiHnblc,  and  without 
which  any  snrgjcal  procedure  such  as  vaccination  may  well  be  followed 
by  disaster  (5,  32). 

I  have  not  obtained  sufficiotil  evidence  in  the  oour«o  of  my  inqiiirics 
lo  leftd  to  the  concliiKiun  thntcertJiin  mn^  ca«eit  to  which  reference  i»  Ultb 
made  are  re^'cmioiiH  to  an  original  type  of  vnci'iuiti ;  they  a.p|}OHr  rather 
to  be  abnormal  rci^tilM  uocurrinj;  in  the  crmi'sL-  of  a  definite  atfection,  BUcb 
as  Aomotinios  toinpticate  any  of  the  acute  specihc  fever*. 

To  illustrate  theao  ciuuib  I  would  Mpucially  refer  Ui  (a)  Mr.  Hulchin- 
Bon'a  paper  on  thr**  fatal  canoa  of  gangn^imus  ulcemtion  of  the  arm 
after  vaccination  (20);  (h)  cilhv  of  HinmlHtcd  vaccimiliun  syphilis  {-i) ', 
{i")  the  varioiiB  caKPS  inrliuldrl  under  Si-ctioii  I)  in  the  Abatmct  of  Ke|xirts 
by  InxpivtorA  of  the  lAtctA  fiovenimcnt  Hoard,  niiule  bv  niyst^f  aiul  Dr. 
Coapland;  {•!)  Cases  02.  91,  103.  I  13,  195,  20-J,  teportt'd  hy  myself;  (e) 
snioe  139,  invusti)^t4>il  ftrH  by  mysif^lf  alont-,  iiiid  sulisiMjuuntly  with  l>r. 
Barlow ;  (/)  finally,  to  the  "  Leeds  Case,"  No.  1  of  the  Commission's 
series,  probably  tlm  miu<t  inipuljint  ii^f  all.'  Thf^e  are  given  in  full  in 
Af^ndix  ir.  to  the  Final  Kiport  of  the  Royal  fomniiMion  on  Vaeriiw- 
tinn,  1896.  From  these  reporlJ^  it  will  he  «ei"n  that  although  in  nach 
case  the  in  vaccination  of  syphilid*  has  lau^n  allej^ed,  iind,  tin  in  thu  l^'eiln 
case,  the  ikIlc|^tion  has  bi^en  stoutly  dofemli-d,  yot  the  conclusion  nrrived 

I  Cf.  «Im.  Hutchiiuoti,  Ardtim  •■/  Siinjrrj/.  I88».  p,  112. 
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ftl,  aft«r  carefully  weighing;  aU  thn  facta  that  can  be  clidt«d,  k  that  i»a« 
uf  them  w»«  tluc  \jq  this  infuctiun.  It  wmb  found  tbut  some  wen>  cMt 
of  gangiiitintis  ulot'^mtinn,  somo  t^fi  rdaiilt  of  voccinAtifm  in  (^hiUnn 
sufTeriiig  from  ctnigpniUil  syphilis ;  and,  wluit^ver  the  origin  t»f  the  Icnii, 
each  liidivkliuil  iilki^  pi-eBi'nIixl  f;if:t«  irhich  RfCimtl  t«  ))e  iiirDtnpiliib 
with  the  view  th;it  thfl  symptoniR  wono  thiwin  of  nyphilia  inocuUted  at  tbt 
time  of  th^'  operation.  The  manifestations  of  8\*pbili9  are  protean;  ami 
in  dtmljttiil  cjuiPK  no  Mife  dwhictinn  uin  1)e  nuulu  front  isolateil  BymphMDi 
Etoforc  an}'  concliisinn  cjin  lie  (Jrawn  nit  to  the  true  nature  of  th«  diMUi^ 
it  is  e&sentiiU  to  take  into  consideration  the  complete  history  of  tbr  eu^ 
\x&  evolution,  the  datfl  nf  appearance,  and  the  kind  of  lesions  pmhinil 
It  cannot  \\v.  douhtit)  that:  neglect  o(  snch  pivcaiitionit  haM  \c*\  in  iiwiiv  in- 
stttncos  to  eonfubion  un<l  to  inisuiken  diiigiiosi^.  Amongst  the  ca^es  iiM^iiirrd 
into  hy  myself,  I  have  finmd  that  the  formation  of  n  sore  at  the  piam  d 
inoculation  h  week  after  vaccination,  appearing  rather  to  l"i  )«yphilitic  thu 
viiceinni,  the  occurrence  of  periosteal  swellings  which  arose  n  week  ^UC 
vnceiriiitioii  in  a  c^we  unqncjttitinnlily  «vptic,  the  occurreni-e  iif  co 
cniptiuns  presenting  ''a  certain  suspicion  of  eyphilie"  during  the 
and  third  weeks,— have  ciioh  in  their  tnni  ht'en  Uiken  iis  evidence  of  it 
VHCcitiatiH]  «yphi1ti^  without  regunl  to  the  fiict  that  a  partictdMr  syraptun 
isolated  fnjui  all  others  is  of  small  weight  in  deciding  the  tniu  lulun  d 
ik  given  cftso.  Further,  such  sympt4)ms  become  of  even  I«h  Talm  w 
cvidiTK-M  ivlmii  tht-y  hiive  Hppcared  ■' imtiini'ly  " — thiit  !»,  nt  a  nMtmcit 
whoii,  fmm  what  we  know  of  the  nntiind  history  of  the  diseaMC,  the  inilid 
sore  of  syphiliR  would  not  have  arrive<l  at  maturity,  and  ut  A  periid 
when  neither  Kt^condary  nor  tertiary  symptoins  ctndd  have  hnd  time  to 
declare  themselves.  Cases  showing  the  difficulty  of  ctimiiiauiig  nA 
sources  of  eiTor  will  ho  found  in  Mr.  Hutchinson'a  Arrhms.  of  livtfn, 
vol.  i.  p.  97,  niid  in  the  rupciru  l>y  mysulf  to  the  Koyal  CommiBBoa  n 
Vaccination,  Xo«.  109,  113,  207,  4IG,  and  othont  It  would  not  hcpn- 
sihitf  \w\K  to  onU'r  into  thcue  cmkl's  in  iletail. 

In  his  evideiico  hcforc  Uio  t.'nm mission  (Sixth   Rcimrt  R.C.V.  18S5. 
p.    150,  Q.  21,85t),  Mr.  H.  H-  Taylor  put  forward  the  following  iabi« 
of  "alleged  caiteB  of  vacritml  Kvphili»,"  at  the  same  time  expreuiitf^k 
opinion  thnt  it  ih  iinfiossililu  in  miuty  of  them  to  say  whetiier  "  tho  3^^| 
whii'h  followiil  Vaccination  were  thc^  nianifetitAtions  of  Ayphilia  or  cow-pnr'  " 

This  tiilile  is  too  untrustworthy  to  he  of  any  BHr\"ice  in  estimating  tl* 
actnul  nuniMer  i»f  i-AHfw  uf  viucinitl  syphilis  which  occurred  during  the 
yw»r«  spL'dtiwl ;  hut  it  is  imi>orUml  «a  showing  the  cxtrcine  difhoulty  d 
obtjiiuing  ucL-uRite  informatiun  on  the  suhject. 

This  dmigwr  of  tlrawing  any  conclusion  fnmi  it  ia  well  illnstrated  \/f 
the  fact  that,  although  .^h".  Taylor  handf^  it  in  as  a  t«l>le  of  alleged  w»<i 
of  vaerinai  sypliiLit;,  Dr.  Collins  and  Mr.  Pictou  (4)  alluile  to  it  as  a  list 
of  cAdes  of  vaccino-syphilis  ;  and  Iwith  Mr.  Taylor  and  Dr.  CrtrifthUM 
use  these  same  caaes  as  evidence  that  the  so-called  vaccinal  syphilis  il 
nothing  hut  eow-pox.  Nu  further  (eslimoixy  is  needeii  to  show  the  inejp 
tricahto  wmfuaion  of  the  whole  irnhject.. 


En^ish  OsB^T^^SinSRI  VMciniwl  SyphiliK."  tHkeii  from  Mr.  H.   H. 
Taylor'a  Tnbly.     See  Appendix  Sixth  Report  RC.V.   lK9fi,  p.  617. 
Foreign  case^  Iinvo  tieen  oniittod, 
.\./>, — 'Hie  rL'fcrence*  giv«ri  Iuivl*  in  boido  insUknces  Iweii  amended. 
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iiCi^l  syjiliili*,  liiit  rp[fi'rt 
vlt)'    iuvomplcU'.       No 
luentiou  of  v«ootullW  uor 

IM.VIUX-iUI.-rs. 

1    cien 

London 

1          iliitrhintion,  lot.  tit. 

t 

\K  :2«. 

e.is7a 

Laniloii 

1 

niuJ   Oit^ette,  1S73, 

^  is;t. 

Ka    (li^UiU.       Mr.    Iliilko 

kai'l    liP  liKil    u-eii  a  C4i>« 

wTiicli  lie  bi'li«v*cl  to  b* 
v(u:i-inAl   «yplii)i^      No 
fnctA  givi>ii  ill  Diipport  of 
tliB  Hiwpiinon  ml«il. 

7.187e 

London 

1 

HlllvtiluWHI,  /«?.  bU. 
p.  128. 

t  Should    bo    tuo    cwHm. 
Mother  contTactird  syi.ti- 
ihs   fnini    Miii^kliiig   l»-r 

1 

cliiM :  |>rtinar>- Kitx on ni)i- 

1 

I'li' :  KVtnptoiiM  IoUavtm 

two  oioiittj!!  Iiittr  than  in 

clnlilrpn.       Kntlier    con- 

triK'tvil  diiKuiM-  froTii  wifi'. 

8.1883 

I.Aiidati 

10 

Tr»iii«wt.>on.i  of  thr 
I'aticinal  inn         la- 
riiit'ri/.      blditt'')   (iv 
M.      D.      Multuoi. 

Quito  unrellitbtr.     .Sixl^cn 
rorrcapoiiiteut-i  miv  tlity 
lutvp  M^ri  cwMw,  ifiit  no 

detdiU  are  given. 

J'lirl.  1.  IHtW, 

«.18» 

London 

1 

Dniilt,     (jiioiwi     W 
11.   Li-e :    Holnii-t.' 
Jil/Mtut  of  Sariirry. 
t^.  ii.   vol.  lii.    |>. 
Si9. 

Oam-    did    not    owiur    in 
Knglniid.        >'n    deUlU. 
r>r.  Uruilt  MVr  tliti  ciMP 
iiliiiiad  Andnindi!  a  itketch 
of  it. 

14ulM» 

London 

2 

Arrliit^*  if  Hurygry. 
vol.  i.  p.  »;. 

liU-Li>rdM  by  Mr.  Hiiti-'hin- 
»ou  iw  not  being  vaovinal 

11.1890 

„ 

3 

I>o.,  vol.  i.  J.,  19H. 

■ypliiliji ;    n.1tboug]|   two 

U!.  1891 

,. 

1 

iJ-i..  vol.  il.  p.  :(13. 

'fcn   lliuiighl    \>y   >oiDP 
who   Hiiir  tliem  to  hava 

tic^n  ayphililic. 

*  Crcijthlon, /<«.  nt.p.  119,  ctatc*  that  tbo  umil  "  r?ui'r««l  "  >liw<l  In  tlic  oriKitial.  but  mm 
■appTMBed.  and  "temMaim  "  avMitut^d  ;  tli«  worda  "nupaotAd  vanorcftl  taint  "  appMT  la 


Some  further  oomment  is  needed  od  two  of  the  ahove  mtms,  Na 

S  and  8. 

No.  2. — 0r.  WTiimheail  (38)  givwe  a  tabic  oi  sixty-ihnx:  cubm  (oatcf 
H  Itjial  of  2584  pftu'onta)  which  ho  Iwlievea  to  have  \teeu  syphilitJc;  «nd 
out  of  thU  tiiimWr  fourU'Oii  nre  «ltri)ji)C«(l  to  vaccJiiHtiuri.  In  numof 
thcKU  oism  is  ibo  condition  of  iha  vacciiiifor  or  ci>-vn<,-dnom  laetttiontd; 
there  U  no  cWdencii  to  ahow  that  thtfy  wore  examined:  in  three  aa« 
only  is  it  dcfiiiitvly  «lal4.i(l  iiial  ihe  fnther  itiid  mother  were  b»ilthv,  iml 
ovoK  au  to  ihcau,  no  euauuK^tit  i»  tuailo  that  oilhor  fnthur  ur  tnolhiT  wu 
examined.  Doduotimu  drawn  fmm  euch  uncertain  data  miut  obrioailjr 
be  liublu  lu  iiiiiny  fulladus.' 

No.  8. — ThtK  )H;rii^8  id  ii»tilc!sa  for  accurate  purposes,  no  detoilit  m 
given  ill  Mr.  Makmiii'd  IiKjiiiry  ;  sixteen  olacrvers  «ay  ihat  tbry  hiw 
men  ciusve  oi  iiiva<:citi£itud  ttvjjlulid  (twvnty-Mio  ewes),  but  thvir  rcpliei 
are  vim-v  inconclusive,  iiti<l  thcru  u  nothing  t»i  showp  which  of  those  fiho 
Uliw«riHl  Mr.  MsltuiiH'M  "  [mpiity  "  had  seen  imrlicuUr  cuitvs,  or  whetiwi 
mon'  thiiTi  ont!  nf  iticiii  bad  wriMi  the  ennn-  casts 

Clinical  history  of  vaccinal  syphilis. — Th*  inocubition  of  «}iAilii 
at  the  time  nf  vaccination  may  be  due  to  various  caiues :  (i.)  To  dimt 
conUiminatioii  uf  tht)  ]ym)ili  taken  fn>m  a  vaccinifer  RiiHiiring  at  thd  tim 
fmm  ayphiliB  {9,  28,  Sfl).  (ii.)  To  accidental  cont^iminntion  of  ti* 
instrument  or  wuiind.  (iii.)  To  infection  from  the  vaecinator.  It  luu  Iwen 
fiUKjrej*teil  { 1  it)  that,  inffictinn  nii^hl  Iw  mnvnyiwl  by  a  vaccinator,  suOem^ 
at  tha  tiniR  from  syphilis,  blowing  out  thtr  lym|di  from  the  capdlary  tuU, 
but  there  in  ii>j  evidence  that  such  an  accident  has  ever  Utken  place. 

In  whatever  way  Hyphilin  Ive  invacciiiateil  a  rertain  definite  seqiienot 
of  eventa  may  be  nx))eetvd.  Thcne  are  an  folloirt :  if  the  persK>ii  vsuxinalol 
be  8usc»ptihlfl  tn  vaccination  the  pocks  may  not  at  first  shovr  luil 
departure  from  the  normal  cour-se,  but  in  some  caaeg  the  jxirfa 
abort,  ami  iho  pathological  process  seems  t«  bo  at  an  end  umil  ibt 
syphilitic  virns  oj^serts  itself.  If  the  pocks  be  irritated,  or  th*  con- 
dition of  the  tissues  be  aiich  m  to  favour  suppnnnlioii,  the  vaccinal  tort 
may  t)ocome  inflamed,  suppuratiou  may  occur,  and  the  ulcers  may  for  i 
time  seab  over  and  then  break  down  again  ;  but  under  any  circtimsuneeit 
whether  the  vaccination  pursue  a  nornjul  or  an  abnormal  oounVt  > 
true  sypliilitie  ehancrc  with  indurated  base  ovenCtially  forms  at  tin 
point  of  inoculation.' 

Dr.  Cory'*  experiment*  on  himsL-If.  re[»orted  by  Brietowe,  Hutthinson 
Humphry,  and  Balbird,  throw  valuable  light  on  the  clinical  history  of 
invaceinatcd  syphilis  ;  and  the  -leriuence  of  evcnb;  in  vaccinal  syphilid  rur 
be  atiidicsd  from  this  caee,  which  was  carofully  obecrved  and  recurdei)  i^3). 


A  «*rHio[j  of  llic  Mt»r  inililnliPil   lijr  Pi,   Sniyth  SUmrt  two  j-mn  aUrr  Kqiilnvir*   iji 
tivnt  were  publislmd.     Cf.  An  .tiidrut  vn  Vae^iuitCinn,  «tc,  Uj  Pi-rditLUHl  Sniytii  Staul 
Bmi-.  l-itniion.  1807,  pp.  B  *ml  68. 

'  (VciKhton  (5)  uapK  tl)i^M  rMM  aft  na  nT^iinvDl  In  tapftorl  nt  lih  vio*  that  vMOiM) 
aygiljilix  i->  iir>t  of  "vvtipn>a1"  oripn  Ht  aII,  Imt  dii«  "to  tfco  Jiihcrvat  >ltli0iu^  okwU; 
doniinrit  imtuml  hirt'Tj-  clmrncUrn  oi  ww-pon  il»rir." 

"  Fournier,  loe.  cit,  p.  VJ&.     VL  nliin  tolile  on  jiof^c  dOfl  for  funlier  refenneM. 
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Ti.  C  piiriKwf-ly  ^■ar<?inaUxl  tumself  on  four  occaMioiiK  frr*m  children 
known  to  W  syphilitic.  On  the  firrt  oeca«ion,  in  1877  or  11^71*,  vaccitift- 
tion  w»H  successful,  but  the  vesicles  maiurej  early  nnd  docliiifMl  iiff^r  rho 
fourth  or  fifth  day.  Nu  i-yphilitic  tn:mble  folIoTfcd.  Sonie  two  ycKTS 
blur  he  vacciiiAteil  hituei-lf  uguiti  from  a  Uii»l«d  ftourvc.  Kcith«r  vacvtriia 
nor  syphilis  resulted.  Ahoiit  eighteen  months  later  he  repeated  the 
cx|K>rimeiit}  iij^iin  n-ith  nfg:4tive  reitults. 

Oil  the  foiuah  ooousion  he  wa»  vuccinated  in  Ihico  places  (34),  from 
a  child  who  wna  ftclocted  as  being  obviously  the  subject  of  coiigenitAl 
syphilis.  She  h^d  suil'orcd  from  thnish,  snuffles,  and  a  cutnneous  eniption. 
At  the  time  the  lymph  was  tukcn  from  bvr  arm  she  had  soreis  on  the  ri^hc 
buttock  and  the  left  nosuil ;  und  there  was  still  a  cituneotis  uruption, 
though  not  in  tliu  iniii)e<iij>l4!  neiKhiiourbood  of  the  vesicli'jt,  which  were 
normal  and  not  inflamed :  they  were  shidlow,  however,  and  difficult,  lo 
prick  without  drawing  blood.  The  lymph  was  colk-cled  on  a  cleansed 
lancut,  ihu  utmwt  caru  being  takvn  to  avoid  uny  admixturo  of  blood. 
The  next  day  the  ihreo  inuenioiw  wcro  rod,  vrith  snuill  areuba  which 
dcelined  gradually,  and  the  arm  wtia  entirely  healed  in  six  days.  On 
the  twunty-fir&t  day  a  fihI  pipule  formed  at  two  of  the  puinta  of  inocu- 
Intinn :  these  slowly  cnlarp-d,  anil  on  th«  ihiityTirst  tlay  one  began  to 
de«(|uaniate.  Thu  papuh-s  conlinui'4  to  increase  in  sixa  up  to  the  thirty- 
fifth  day,  a  slight  areola  being  occasionally  visible.  On  the  thirty-fiftli 
day  a  little  yellow  npiic  ap[>win*d  in  the  centre  of  one  nf  the  piipules,  and 
by  the  next  day  a  scaib  had  formed  over  it  Two  days  later  (the  thirty. 
oigfath  day)  the  stcah  which  coveretl  this  pnpute  was  removed,  and  a  small 
ulcer  wiw  found  Iienpjith  it.  On  this  day  the  arm  was  seen  by  the  late 
Sir  Oeorgo  Humphry  an<l  by  Mr.  llntihiiison  ;  lx)th  oliscrvers  considerwl 
the  Icftioiia  \a>  be  syphilitic.  The  diseased  parts  were  then  rt;moved  M'ilfa 
antiseptic  prccaulionR,  and  five  days  lat^r  almost  ail  tenderness  had  dis- 
appcjiied  ;  hut  for  the  first  time  an  enlarged  and  painieaa  ^bind  was  felt 
in  the  axilla. 

Next  iJay,  the  forty-fifth,  the  lower  wound  was  Indurated,  and  the 
piiiinUirefc  canned  by  the  needless  with  which  the  edge*  of  the  wound  bad 
l>een  united,  had  sloughed  :  and  increasing  pain  was  fell  in  the  a.villiL 
For  thp  next  four  Awy*  itie  j«in  in  the  axilla  was  ncvere,  and  thu  gl:nid» 
were  entnrgcd  aud  tender;  and  on  the  fiftioLh  day,  the  constituliutial 
symptoms  having  been  gratbially  incrojwing,  there  was  a  distinct  feeling 
of  illness.  Two  days  later,  bine  pill  (ft  gniins  daily)  was  taken  with 
much  benefit  \  but  on  the  fifty-fourth  day  rheumatic  pains  were  felt, 
followed  within  forty-eight  hours  by  much  soreness  of  throat :  next  day, 
the  fifty-sixth,  the  Cfri-ind  glands  liecAinf  jiainful ;  uit  the  fifty-seventh 
day  a  roM'olotis  eruption  appcued  on  the  forehe-ad,  the  temples,  the  liack 
of  the  neck  below  ihe  cars,  and  the  lower  part  of  the  aMomcn.  which  Jnfitcd, 
four  days  ;  aft^r  this  date  antisvphilitic  trcatnicnt  w.a^  fnlly  ciirried  out^ 

The  subsequent  hiiitory  of  the  ca^e  shoWE  that  the  experiment  was 
only  coo  Bucceeaful. 
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bb  obviously  oypliilitii: ;  or  can  the  viiiu  Iw  coinmuniaU«d  ^m  a  ddj 
apparently  in  giun]  bi*alth1 

ii.   Whnt  ia  \hc  nctual  vehicle  In-  which  tht>  vinw  is  transmitted t 

iii.  (TiYoria  liistltliy  vucciiiifitr,  unii  Hypliiliti  Iw  commuiiicatwl  intfaem 
of  vftctitiiition  iTnlt'[)('ijdoiuly  of  the  lymph  1 

iv.  Can  syphilis  l>e  cominuuicated  in  tvuipli  tAken  tlirectty  fnJiD  Hr 
calf  I 

(i.)  Ail  rDgnrds  the  firn  projinaiiion,  none  of  the  recorded  cajMHWM 
me  to  prove  bcynnU  doubt  tlmt  »  child  not  in  the  active  ftagv  iJ 
syphilitic  infn-ti^in  ran  aimTniinicatc  th»  discuao;  though  Funrnier  (IG| 
And  others  api)cnr  to  think  that  it  is  {loitiiibli;. 

Mr.  Hutchinson's  cases  (23,  29)  huve  Ueen  accepted  SB  evidunee  on  liw 
|>nint ;  Imt  it  is  p(Mwihlo  thnt  the  iiifui-tinii  may  have  Ik>4mi  rnnveyed  htlte 
liinci-t  finm  anothi^r  child,  and  not  fmni  the  vat-cinifer  nt  nlL 

With  n-gjinl  to  ihiH  |Hiint  it  is  most  iniimrtjint  Ut  ri'member  tlijir,  w 

been  Ptiited  (cf,  p.  5S3),  vncc-inittinn  ttuiy  piiranc  a  typicslly  iiiumii 
)ur»e  in  a  nyphilitic  child  providwl  that  it  i»  not  cachectic. 

(ii.)  The  ipiestion  cif  tlm  at-ttia)  vtihidt!  by  wbJrh  the  vinu  h  tiW' 
mittcd  has  long  hecn  undi-r  diacnaainn.  M.  Vicniiois  (dc  Lyoo)  n« 
of  opiniriii  that  the  viriu>  is  contjiineil  in  th(i  blood.  It  hw  Vn> 
at^serted  by  Htutht^itmiy,'  imd  later  by  lliisliaml,-  ihat  it  is  pnurlialli 
imposHible  to  collect  lymph  in  the  ordinary  way  which  dites  not  ciniUifl 
IiI(mk1  corpusL-lei* ;  so  that,  if  coUucUmI  from  vesicles  on  a  syptulXK 
individitiil,  apparent  cUui.n)f»is  of  the  lymph  is  nu  senirity  (cf.  Deidncim 
rf,  p.  60W). 

(iii.)  The  following  cases  have  been  mentioned  by  Voigt  m  aupportiif 
the  view  that  nyphilnic  infection  may  be  r»mmi)nicat«d  from  »  chiliTi 

At  Tauh^rbischofFsheim  ff^ur  children  irere  vnceinalcd  from  an  intut 
whone  mother  was  u  wuniaii  of  tlit>  town  ;  this  child  died  shortly  sfur 
Iteiny  iisL-d  lis  a  vaccinifer.  All  foursub-vaciineefi  suhaeijueutly  prweiwJ 
symptoms  of  syphilis;  throe  were  probably  of  syphilitic  p&renta^,  ud 
inasmuch  as  the  vaccinifcr  nl  the  time  the  lymph  was  taken  from  it«  ann 
is  mtid  to  have  sluiwii  no  eipi  of  cotigeiiilal  disease,  it  is  tmggwtMl  tbt 
the  fourth  was  infected  from  one  of  ita  co-vaccinccs  {!).  The  evidcnofii 
very  iiiconcltisive  ;  es^weially  us  the  physician,  tiiuler  whose  care  the  nt- 
einifer  was  when  he  died,  mispoctL-d  some  inherited  tainu  The  vicdnihr 
seems  to  have  been  selected  without  rej^ard  to  the  onliDary  preouitioiB 
whicb  should  iuvamHiIv  Ik)  taken  in  every  inslanco.  Such  instances  «lx>' 
the  iniporUkHce  in  all  en«es  of  suspected  vaa-imil  syphilis  of  invusti^iD^ 
thf  hist<.iry  of  the  co-vacdni*".  and  of  the  vaccinifers  in  the  dirwl  liftft 
fur  some  j^cueEatiuns  ;  lai-k  of  itdorniHlion  on  these  {mints  must  invalidltc 
any  deductions  siibscquontly  mmlc  as  to  the  source  of  infe«'tion. 

(iv.)  It  is  proWhiy  impuKsiblL*  fur  syphilis  to  be  conve^-ed  by  lympb 
taken  directly   frum  the  vaU,  even  though  the  calf  had  been  "nrrin"** 

'  FtvuniliT,  l/ic.  rit.  p.  112. 
»  PiMl  R-jK-n  lf.C.V.  ISItrt.  p.  )ia,  VJ.  430. 
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from  a  svpliilitic  child ;  it  ha«  been  shown  by  Koch  th.it  thu  nyphililic 
piiinnii  tH  (k'sli-oycd  by  pacing  througli  the  niiJma],  and  there  i»  no 
endonce  to  show  thjit  cau]c  are  siidccpcible  to  this  di^etise  (IH).  The 
foregoing  stntemerit  shitwH  frutti  cliiiiml  t-vidtJiirp  th»t  although  il.  in  pos- 
sible to  tmiidiiiit  (ivpliiUb  in  the  net  of  vucL-iii;itiu)i,  it  in  of  vcrv  rare 
oocurrencr,  aiul  if  not  to  lit;  feiircd  if  ordinary  pi-uojiiitioiiB  arc  taken. 

The  disease  is  stated  to  bavfi  Ix'On  (nujHmil.ti»l  from  »  syphilitic  vuo 
finifer  in  sonio  lifly  sorieis  of  cuscs  during  the  husC  century  (26).  Even 
if  this  estimnte  bo  approxiroiitfily  correct,  it  shows  that  nmoiigst  thu  many 
millions  of  va.cciiiuti(>iiH,  th«  danger  U>  mi  individiu)  of  cottt meting  «ypbili8 
through  the  ii|>erutiuii  is  inappruuiublti ;  (tnd  that  Kuch  indeed  it-  thi!  favt 
is  tioi-no  out  by  a  fltaiomotit  madt;  by  Mr.  Hutchinson  to  me  some  littlo 
time  ago  tbat  be  hsd  ciut  Mrtiti  ii  ciute  of  varcinHl  syphiliK  fur  ten  yuara 
- — evident'f^  :i»  U)  irs  mrity  inoro  coiivjrtcing  ihiin  a  midtitudu  of  staliKtitK. 

DifTerenttai  diagnosis  of  vaccinal  syphilis. — It  romaina  to  call 
atleniion  (i.)  to  tliu  main  dilIV'i"enci-s  which  havu  \n'vn  fuuml  to  exist 
between  ViUTinal  »vphiliR  and  other  tcsjoim  following  vjicii nation  ; 
(ii.)  to  the  ixtintA  which  may  ]L-ad  U>  the  correct  diffurtnliation  hetwo^n 
iu vaccinated  cyphilin  and  vin'cinia  uccnrring  in  a  eyphilittc  child  ;  and, 
lastly,  (iii.)  to  tJie  poiiiui  nf  iHlCurencu  Iwlweun  vaccinal  ukeralimi  and 
vaccinal  chancre- 

(i.)  Thr  differences  beiween  mrcintit  sifyhilis  and  other  teriom  Kkich  may 
/oW'ir  etirciuuiion  are  M'ell  illustriitcd  by  the  Leeds  rase.'  which  has  been 
alluded  lo  wore  thitn  once.  In  thi>^  instance  the  chihL  when  vaccinated  wag 
noarty  fourniontha  old.  Shewits  the  third  in  the  family,  was  at  the  tima 
in  good  health,  and  had  been  previoiLsly  so.  The  parents,  the  vaccinifer, 
and  the  co-vacciuws,  so  far  out  could  l>e  ascertained,  werv  all  healthy  and 
without  liny  signs  of  (typhiliii.  On  the  sixth  day  some  inHanied  spow 
formed  at  the  ««(  of  inortdation  ;  the  inflammation  spread  rapidly,  and 
towards  the  end  of  a  fortnight  two  dL*ep  ulcers  had  furttioil  with  much 
dusky  (iwclliiig  round  them.  The  intlaiuniauon  and  ulcenition  sprejul, 
and  at  the  end  of  the  month  the  child  seemed  ill.  There  u'as  some  fal^o 
membrane  on  the  velum  and  lunsiU,  <(ud  aphtha-  ;(p|H>ared  in  the  mouth  ; 
■nbai-fpinntly  an  ulcer  formed  on  the  upper  oyel''!.  "nd  one  over  the  ear 
on  the  same  sidu  as  the  v.-u'L'in:itu>n.  Nine  :iml  a  half  weeks  aftt^r  the 
oporalion  all  thii  pciinis  of  im^crtioii  ha*!  (ploughed  into  unu,  {innlucing  a 
largfi  unhealthy  ulcer :  and  the  two  sores  mentioned  above  wen?  phn^^e- 
denic.  Nnthing  abnornml  was  noted  in  the  mucijus  membrane  of  the 
mouth,  and  noilher  lliuri  nor  8uli«ec|ncnlly  wa<i  there  any  gcnenil  eruption. 
The  child's  nutrition  was  fairly  good.  The  G.-t»er  wa^i  treated  with 
mercury,  iimler  the  im|(rcstrii»ri  i.hat  it  was  syjihilitic,  and  it  seemed  to 
im])mve.  The  sorBs  on  the  eyelid  ajid  ear  alinosl  IiuiiUhI,  but  tlint  on 
the  arm  remained  nnallereil,  and  "'  the  mouth  became  very  sore."  Altoiit 
three  wevks  later  the  cbitd  wan  much  worse,  a  Urge  abacetui  formed  on 

'  CaM  I,,  AppMidix  Ii.  to  KinnI  n»|iinn  of  Itny*)  (.\iniiiiSsfiiuii  uii  Vu.'i.-!»atiou  :  and 
evidvuctf  of  Mr,  Wnnl,  Mr.  Liltlijwwii!.  mul  ffr.  Hnm.  Siith  Hvpori  of  Qte  lt.»'.V„  l^ueMlona 
33,  fi74-fll3  ;  AHiI  lliipnrt  by  Mr.  HutchiiiMii,  .IreAiet*  "/ •futiffty,  vol,  L  p.  IQtt, 
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the  right  buttock  and  another  over  the  upper  part  of  the  sternum.  Tin 
skin  orer  these  parts  was  implicated,  and  appeared  about  to  slou^ 
Death  resulted  at  the  end  of  the  fourteenth  week  after  vacciuatioiL  TW 
post-mortem  examination  did  not  throw  any  light  on  the  nature  tA  tlu 
case.  No  lesions  of  the  viscera  or  bones  were  discovered.  The  u^n- 
ments  against  the  view  that  this  was  a  case  of  invaccinated  svj^lii 
are : — 

(a)  That  the  vaccine  punctures  began  to  inflame  within  a  week ;  (1) 
that  they  did  not  develop  into  chancres ;  (c)  that  they  did  not  cause  uj 
induration  of  glands;  (rf)  that  there  was  no  general  secondary  eraptioo; 
(e)  that  the  mother  suckled  the  child  and  did  not  contract  any  sore  npoo 
the  nipple  ;  (/)  that  the  chronology  of  events  was  quite  unUke  that  of 
vaccinal  syphilis ;  (g)  that  there  was  no  evidence  of  aypbiUs  in  Uk 
vaccinifer  ;  (A)  that  none  of  the  co-vaccinees  suffered  in  a  similar  way 

In  view  of  all  these  negative  data,  the  only  satisfactory  way  of  demon- 
strating that  such  a  case  was  one  of  invaccinated  syphilis  would  be  to 
show  that  there  was  a  probability  of  contamination  of  the  lymph  tx  d 
the  instruments  used  in  the  operation.  No  evidence  of  this  kind  wuto 
be  obtained  ;  so  that  the  conclusion  is  justified  that  these,  and  similar  am, 
are  erratic  forms  of  necrosis  following  vaccinia,  and  are  possibly  due  to 
sepsis,  as  cancrum  oris  and  noma  sometimes  follow  other  acute  febrik 
diseases,  such  as  measles  and  varicella,  without  any  ground  for  suspecting 
a  syphilitic  infection. 

The  following  table  is  given  for  the  sake  of  comparing  the  erentt  io 
the  case  referred  to  with  one  of  vaccinal  syphilis,  founded  on  those  gireD 
by  Prof.  Foumier,  he  cil.  p.  126  : — 
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I  boifaatioa  .  (.'hkiMTc  n«vrr  rnrtn^d  b«foTr 
IStli  ititv,  f|i-tii'ra]ly  nflvr  3 
wavk*.  (U«uiilh'  mil  iif  4l)i 
or  even  &Ui  wreV — Hutchin- 

Bv  tlid  ^lat  il*j  ulopration  in 
'iu  owUcsi  Jnclouioent,  «• 
iiM  ypt  eomniciifi'a. 
I  VhcIn  >  Ai  k  rul<*  all  the  vmicW  tiir 
not  atriH;t«d,  VBCciiuLtivn  urtnti 
abortc 

tilmtmitloti     As  «  rati  slight 

I  Lob  bf  atib-      Lom  of  aubatoncir  supprficwl  oa 

itum  a  rule.  Cf.  Hutf^liinMni,  lli^is- 

IratiernA  aj  Vlinii-itl  .Surgery, 

ia;s,  I,]..  121.  ISl. 

I  Pitcluug«      .      Sr-antr    *»    1^    rnlir    or    ftbaeot. 

Ovncratl}-  fctrmiii)!  *txbt. 
iQlifidi  .      Enlargement    nlwajH    iirr.-ient, 

Sf^crall)^    indolent,    iiul    iii- 
ammslory  jiidnratinTi. 
|fimRdu7  Ho««olotu   urtipliuu   rrciitii'iiily 

^njdon  prpamt    aft<*i'    foniiHtif>]i    nf 

cliaucrr.  fullmriil,  al  L'tirliL-sl 
U  neekft  IftUr,  t>y  triii?  Hyptiil- 
tdva. 

Ttrtiary  OummatA  noT  generAlly  preiti'iit 

lyniptoms  fuT  many  niiriitlm  allvr  jinm- 

I  ary  uprc. 

fliatory         .     AhUtory  of  »y|>LntNiu|«r(inL', 

ratvlhifrr,  <ir  ri-vitwiiH'cs  tc 

be  espwjtwl. 


Tint  sign  of  JDfl&mmntiOEi  on 
tttli  dny.  IJIc«ni  forniml  dur- 
iuK  2u<l  vreek. 


Ulcers    fully   Ibrmml    by   Utit 
day. 

All  the  veaicl«a  ftffMt*d. 


OTMt. 

UrMt.     Veaielw  alottghed  iuto 
one  Inrgo  iilt^er. 


Cfliuiderabie.     Not  drying  into 

iH.'Hbi>. 
No  mduniCioti  of  glandv. 

Koui-^ 


|jarg«  abwoMei  fnrtned,  nnr- 
tniaed  tobe  Mrteiiing  gumnias, 
13  wnks  tStfT  vacciiwtiotL 

No  bixtory  of  vyphilia  id  tm- 
oinifer  or  oo-VAOctnuii. 


(ii.)  77te  di^erattial  diayrum*  hrhtv^n  mccimtl  sKphilU  and  the  rrxtilh 
taednation  m  a  syphitilk  child  iu  ch^b  in  wbich  vamiibtioii  in  ciilinr 
or  abortive  docs  not,  &»  a  rule,  prc8ctit  any  eoriuiiK  lUfliculty.  But 
in  thoM  c»*e»  in  vbicb  pw  bnv  Iwi'ii  intjculutud  witb  tbt^  »[jmfic  virus,  ur 
the  pucks  have  becii  irriuttbd  and  snpimmLion  coiiBcijiiuntlysot  up,  chore 
Uy  be  flome  departtii-e  from  the  normal  c»iirso  of  cvont^. 

LT  iittve  reconlwi  scveirti  im[Kirt<i.iit  caws  of  tiiJB  kind.  In  one  the 
cher  of  the  child  had  8iit)'cr^>d  severely  from  gypliili)^  and  hIiv  tiatl 
alroa<ly  lost  one  child  from  congenilal  dittcosc.  H<m'  infant  Kuifcrt^d  after 
TMciTHLtion  from  severe  intlammfition  rniind  the  jHnks,  whii.'h  rc-Hultf^l  in 
ffLngmno  {see  C'a«;  202,  App.  ix.  to  Final  Iti^port  K.C.V.>  In  another 
inrtsnce  a  child  exhibited  a  gpni-nil  tTuptiim  durinj;  the  first  week  ufter 
raccitt&tioi),  and  was  shown  M  u  London  luHipiUil  Lwn  dnye  later  aa  a 
tjpioU  cawc  of  eongenitfll  syphilis  :  there  wils  evidence  to  sinnv  ihiit  h<tth 
parento  had  suiTunHl  from  venereal  diswwe  (Ca»B  326,  App.  ix.  itX'.V.) 
Lietly,  nltuutioti  may  be  Jireeieil  tu  Case  309,  wherein,  su  fur  as  can  1)6 
cTtnincd,  the  vaccination  ]nin»ue<l  a  iiornml  cowse,  and  the  chihl  died 
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of  ftvmptoiiw  of  iiiKeriied  rfii»«<we  ;    the  liwtoiy  of  tin;  piirenU  pTi 
strongest  supjKirt  to  t.ti(;  view  Lliivt  ihi^  diiigtiosis  was  correcL 

The,  chronolugiukl  oitiur  and  xequonco  of  cvciiU  in  tlieM  or  ribiIu 
c&ses  nuiy  be  seen  in  tbu  foHuwiiig  table  compiled  from  Fountrr. 
HutchiiL^on  and  others,  and  compared  with  a  caae  uivoitigU«d  W 
myself : — 


Kvolutioi) 


KmH      . 


Ilintur}' 


narwliiArr  Xfpttlll* 


In^gnlar.      Conimtiicing  \3.  n 
rul*  wjtli  (^nersl  ariri]>tuiiiii. 


ofti'ii  pliicfly  oil  TiMii-.  RiBT- 
o!«  uii  nMtmieu  not  till'  ml*-. 
Ro^li  Huil  «xi.-omti<)ii  rouud 
iiAtr»  nn>l  *«rotiiiii  cnniniOD, 
Family  liiitUtry  of  ■vpliilii'  iiii- 
jiurunt. 

It  i«  iiltixft  iitikhonn  for  k 
cLitil  xiilTfriii^  Innii  Imri^clt- 
lary  ny[<lillia  lu  iumiulult^  it> 


U.  C    lUpirt  So.  Hft,  p  tt 


IrrcgiiUr.  Ulorrttl  «*«tur<B 
cimtiMi  fi>minl  bj  12th  'l-j 
N'>  iif'liinitioii  iif  Imm*.  \\^\ 
IkaUxI  in  4  WMtki  wiit-i' 
MKH-ilic  tnMtmnit.    E<  1 1  " 

oad  of  Qth  wcc^.' 
RiMti     iwfxilar     asd    |nuM- i 
I'liipfly    ini    twt,    (-h<^»t,    oiii 
iil'iti*.       Not    J>ri>i7n|i*l  liv  Ml 

rovtola  on  tbuoiopB. 

Gmunda  (or  iiu{i«ctiag  anlili'  I 
tk'  inrectioa  in  botli  ntW ' 
an<i  mother.  ' 

Mother  Diicklird  oktld  wlthnvt 
inrnctiiig  li«f  ni]i|ilL 


(iii.)  DiffneHcts  bttu-ten  m'Xtwtl  vktralivn  ami  mcrinal  ehanere, — Al)u 
sioii    has    been    frequently   nmdc    to    vaocinal    ulccratinn ;    and   vhrnfJa 
unquestionahly  it  .ip[>cAr»  to  occui'  at  times  in  children  not  obvioiidT 
cachectic,  my  own  experience   has   been    thai   it  iH  wosily  the  rvi'i 
of   Bome  moi'bid  condition — as  in  Case  202,  in   which  the  child  »^ 
uni{iip!«tioii,"ibIy  of  syjihilitic  [larentAgc ;  or  to  some  extnmeous  sotute  ■' 
irntiiiion — an  in  Cnse  144,  where  the  wntiniU  weitt  tiv-iuoil  with  cHt«r 
oil,  with  biLttei'inilk  applied  with  a  fcachct',  with  brewer's  youi,  aud  vith 
brum!  iKiultiees.     It  in  in  fuct  wondor-fiil  thiit  severe  ulceration  dnet  i*-; 
mere  frequently  occur.     I  hiivo  bt-cn  shiiwn  a  cai«e  with  uleeratiun,  eon 
«dcrcd  suggestive  of  syphilig,  in  which  thi;  wound*  had  been  Ur«at«d  wid 
cri'iira  rtpplicd  with  a  feathur  whicli  wiis  jucked  up  in  the  luick  vard  >i>^ 
wliit'h  had  biHMi  Irft  uuwasIiL'ii  in  ihr  rrwinT  fur  «omo  wei'ks.      In  aneUuf 
ca»e  bntt«rmilk  wns  applied  to  a  pie-i-e  nf  rn^  and  left  adherent  to  tW 
wounds  f(ir  Home  three  w«ekK  witliniit  Iwin^  changed.      I  have  alnn  bmb 
ciifiea  in  whii^b  the  vnocinRtion  wounda  had  been  acrubbod  and  ii-riuiicd 
by  the  edge  of  the  sleeve  Batiirat«d  witli  the  pufl  aud  blood  in  which  ll 
hnd  licen  soaked  fur  ninny  days.     These  itisuiicee  might  lie  multiplied; 
but  those  given  suBiciently  inflicate  the  fallacins  which  be«et  the  ofNliMO 
'  Oaiupaiv  wftli  tabtv  <jf  Byiuctoius  Lu  vaccinal  typliilu  uu  (i*^  Altf. 


b 


11— TaMtMl  Siphnii.     najandiiMd  trma  ■  drawing  of  Mr.  TTntchtDKni^  «M,  fgnWiiiHii—  itf 


nretaal  pDck*  not  ihrwuk  litMr  nonnsl  ■Uftm  ■■>■]  ki-olnl  iri'll  tntorp  the  «Imw»>m  davvlop^. 
Hm  tlMwIuf  «^  naila  two  ntoailb*  ■Asr  vaoeluUmi,  vhen  indilniUou  wu  Jovt  MBimSBOlDc. 
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^1 

that  CMca  of  vaccinal  ulceration  ta>cn  irithout  knowing  the  circunuuiim    1 

^^H           are  «itber  suggestive  of  B^'|>liiliB,  i>r  "iiro  niiiiii{t»l»tioriB  uf  cow-poi,*  «r     1 

^^H           noct's^irily  iiidi«it«  any  aiialojtr  Iteiwccn.  the  two  dii!ii>rclerK.                         1 

^^H                  'I'hn  urdinary  featurt^H  ^)f  vaccinal  ulcvnitiun  { Fi^.  1 1 )  are  sbowQ  UieAf 

^^H           in  thti  riilluwiit-'  luhk'  takoti  fruin  aii  actual  cu&e,  and  placed  side  bj  s^      | 

^^H           with  those  uhich  have  iifiuallv  bc«n  obecrrcd  (17)  in  vaccinal  fTpUii  J 

^B                                                                               '      1 

^^^^^       Table  comparing  Vaccinal  Ulceration  and  Vaccinal  Sypbilia,  with  u    | 

^^B 

ActuiU  cane  (see  Figs.  1  1  and  12).                                  H 

W 

Gencially  almer\ixl  HjnuiitaniB  tA  Vuciiul 

Ulr**niTj«iii, 

Ci-«fJ.  W.P. 

VaodBU  Brfl>>^         1 

1.  THIS  ULCER                                                        1 

I 

[noubntion      ' ,     13  tu  1&  dsyv. 

u  m  le  (lajH. 

Goncnlly    upwanl*  tf 
thr^«  wmIcs.  Bern  1m 
tlian  15  rlajn. 

^^1 

DivalopmvQt    .    Ult^ntioa     fully 

UlveratioQ       wvll 

UlcHutioo  in  iti  cuSai 

^^^1 

(lflT«lftiieilb/21st 

ni*rk«l  by  IGtli 

dcv«lopin«tit.    or   ut 

^^^H 

day. 

day,  itt  its  bcigtil 

yrt  cointiicnc«d,  atMi 

^^m 

OS  tlie  2Stli  d«y. 

21  Ht  d«y. 

^^M 

Vesicles  afTMted    As  «  rule  all  vexi* 

All     the    vtrsiclM 

A«  a  rule  all  tcmcIn  m 

^^^M 

dcs  sffectcd. 

(three)     ■ffnotml 

affected.      Vacdnatka 

^^^H 

aoconliiig  i«  Dr. 

TokW  o(t«a  abon. 

^^^H 

H.  v.;  anenhiH' 

^^^H 

foTDiMlwoordint; 

^^^H 

to   Mr.    p.    l!ip 

^H 

iDothpr, 

^H 

I  nfl&U) motion    .     GeutTallj  n  promt- 

CniLudemltlf. 

An  ■  rule  slight. 

^^p 

lion  I  B7ni[>to]u. 

^^^ 

LotiB     of     Hub-     Clreat.    Ulcer  gon- 

Grwt.            Ulc«r 

Low  of  jtubntano*,  wpr- 

^ 

«Uiitic                   ttniU;  deeply  vs.- 

deepi*  excavalsd. 

ftcial  iriUi  ran  «xai^ 

cnvatod. 

tiaiii>.    Hucb  1«>  u- 

ctrBU-dthaaaraMild 
nicer.  (Compare  a  cwr 
which  waa  "pttbaHj 
OD  the  vargo  cf  plia^ 
dsna,"  ///Mif  raltBs* -^ 
Climieai  Sniyrry,  Jnoi 
CImii  Hutdiii]»oii,l^*l, 
at  [mf^  12<aBd  UIJ. 

Discharge          .     Conaid arable  ;  not 

CnTisiitrTAbtn  ;   not 

Soanly  or  abaenl,  noad; 

drjrinjf  into  smImi. 

dryiug  into  KCkb*. 

always  romtiag  lOatM. 

Edgss       ,        .     Ponched  oii%  per- 

Pnnched  out. 

Xol  punebcd  oat,  tiof- 

|H.-ui]iuuLu',       ir- 

iiig to  floor. 

regular. 

Bottom     .        .   UnLM-t'ti.unlioalthy-  I 

(TnhMltby-lookJDg. 

Smooth,  eren. 

ICMlttDh',        »OIUIr>    1 

timM  sjODgby. 

dA                                           J 

I 
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^^^^H 

Table  comparing  VftL-dnal  Uleeratioti  arid  Vaccinal  Syphilia — fontiitwd. 

I 

S"l»rslly  utwrrnl  .'•rti<|ilii|im  iif  Vm-ritul 

ClUn»l.l     ».   !■. 

V,i,-,-jinl  hyphUW. 

1 

B«M                          lullanuniititry    in- 
du  rati  VII. 

InHamniaroiy    in- 
OiiralitfU. 

Indnmtion  dnTiitimcnli- 
nl,  ulaalic,  nuruliiaeiit- 

1 

luil^mnintiwt, 

lyin|thangtttx, 

txlluUtu,    nry- 

Mpet«s,uidntlier 

iaSih.nnn.Mf>ry 

conipllattioiu 

ouauuuii. 

Very  alialit,    often    in- 
AIipKCtable. 

1 

2.  THE  GLANTXS 

H 

, 

Glanda      .        .    Sitber  no  rMclioo 
or  aoiit«  in  Hani- 
maCion. 

Xot  DotiiyHl   to  bo 
imUrgHl. 

Gttlargemcnt         alvAys 
iin^nnt,  indnlnnt  riun- 
mflainmatory     ludura- 
tioo. 

1 

a.  THE  ERUPTION 

^1 

DerebpineDt    .     Pint     •ppcitMiine 
Iwtwenn   t}|p  9th 

kiwiiy*     contciii- 
jxmoruu*      vritli 
TftccinAtioa. 

Fintt  ra*h,  ml  with 
%ana     rxitilntioti 

tiocioed  on   lOxh 
■Uy  ntHn  Vftooina- 
tion.          Second 
i;uili,  nciily,   rxi\i- 
piry,  ttlwut  JOtli 
auy. 

At  thi^   MrliMt,    appou* 
tint,    03    La    70    am,\* 
afWr  raeoiofttioo.    (lo 
Mr.  Uniattinsoii'a  cosm 
it  vuictt  from  42  to  6S 
rUy«  «h«n  tmtrsated, 
and  frotn  Bv«  to  Mvcn 
montlta  in  tliMe  iind«r 
iii«[i.'urijt)      Iruatmunt. 
{Loe.  cU.  p.  183.) 

^^^1 

Rr-lntion  to  pri-    Kot  preceded  by  a 
mtisy  ■ore.               tvpio&l    vwwiQal 
otiuicrc 

Nut    prccHled    by 
u  ty|tiuil  vaooiiul 
ctiaucru. 

Al«r»ya    ftreeedwl   by  a 
ulMncni  at  tl>o  point  of 

vaooiuation. 

Clinical  chanc-    Of  ordinary  ty^ien 

twa.                       (tomqU,  iQiUsriii, 

hnWtt,  etc.) ;  not 

la«tiMg.   No  inii- 

ooits  tuhi^Tcleii. 

No  miiooiiB  tub«r- 

Chkractori  At  i  r      xy  ph  i  E- 
ides;  j>vnHst4.'jit.     Mu- 
ooiis    tnbtirclu    often 
preaflDt. 

\ 

Some  fui-tlicr  jioiiiu  of  tli«t]iicti(m  Wtween  vaccinal  tiiid  «y[iliilitic 
eruptions  will  be  found  iti  dctuil  uii  p.  56&. 

\\'hat   I   hfkve  aUiUid  above  will   have  indimted  somn  of  the  many 

M>ui'ce»  rjf  fjilldty  wliich  have  tu  bu  jjuiinieii  jtjpiiriM 
of  an  allegeii  case  of  viti!{.-i[ial  cyphiliH  ;  »rid  thti  e 
cannot  be  b«tH;r  hruught  to  u  conclusion  thim  bj 
dtateinent  miulc  in  the  Fimil  Kejiort  yf  the  Koya! 
109,  which  is  ws  (oUowe: — 

t  in   t-he  investigation 
•fX'wm  tm  tliis  sulijecl 
*  quoting  the  judicial 
CoDimiBttiou,  1896,  p. 

1 

■ 

^^^^ 

"The  cloAc  rcBemlikiite  in  certain  very  rare  ciuwA  of  the  renin «l 
vacciiuitinn,  whclii('r  with  calf  !yin|ih,  nr  burnanitswl  Irinph  to  tkoi 
attrihutod  to  syphilid  (a  roscint'Eattcc^  no  cU^se.  thnt  it  ho-^  cuii.<u^  in  a  In 
ca^en  .1  ililTei"«nce  of  opinirm  whether  tht-  dii^ea^e  wits  syphilis  or  rflccinui 
has  Iwl  to  th«  lixpn-Hsitm  by  On  (_'rei;;ht»>n  »jf  the  iipiniim  thai  lhi'«  a 
Romc  (>.4sciitial  rcUtionHhtp  hcitwociii  thi>.<w  two  disoaiw^.  Thi«,  hoH«ter,» 
a  poiut  of  spociiktion  almost  it  might  be  luiid  of  transc«nrlental  patbulogir 
iipmi  whirh  fcir  pnictical  iinrpDftes  it  is  nsnlpRS  to  eiit^r.  It  tniBl  l» 
siitTit-ii-iit  to  ivmArU  tlntt,  whritcvnr  juAy  h«  the  ivIatiotiHhip  nllmlvd  la,  it 
exists,  if  it  exists  nt  all,  et^iuilly  hutwecu  smallpox  aiwl  syphilin  a»  betven 
■vaccitifttiim  iirul  syphilis.  Knr  all  prarticjil  pnrjMjttea  variola  and  vii«iiii» 
arc  hoth  whfilly  (llsunct  from  syphilis,  a»d  thuir  difference*  are.  with  Uw 
rarest  exceptions,  easily  rero^lscd.  They  are  alike  in  being  att«ndnl  I7 
atr<^cttfii]H  of  tho  skin  and  miiroiis  memhranes,  and  exreptionally  hy  fli««» 
of  the  homes,  eye»,  and  othor  paj-t«,  but  in  all  theiw  it  is  a  questioti  d 
resemlilanc'e  and  nut  of  identity  willi  uhith  wt%  have  to  dtul." 
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Vaccination   and    tubercle- — The   quesiion   of   the   pOMibility 
the    uunxmiitsiuii    of    tuberculosis    by    vauciiiaiiun   ha«    rcccivod   mi 
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alteation.  il.  Derive,  at  the  CotiRfPn  pour  I'^liirle  <le  l«.  TnhercnIo»i), 
pAfU,  18^9,  KtHtt*>I  that  it  hw]  licen  provetl  thitt  the  %'acciiie  pustuls 
oauiil  truiistnit  tulwrrle ;  hut  iiu  ovidcru-e  wuh  itnmght  forwani  at  tho 
timo  in  nuppiirl  of  the  aiwertion.  When  inwod  to  its  origin  it  was 
found  to  rcet  on  8n  account  giveti  by  M.  Butel  of  Bome  experiuieDti 
performed  l>y  lliree  l^Jreek  phyaicians,  and  oil  some  well  -  knovm 
«X|M'riitierittt  miulfi  b\'  M.  Tnii-HsAint ;  *  nn<]  not  on  any  new  fai-(« 
broiij;bt  lo  light  by  the  speaker.  The  three  Greek  observers  aro 
gtatvil  to  huve  inwiiliite^)  two  ntbbits  vith  lymph  taken  from  »  viufiiie 
ve«icie  raii^)  on  a  perswn  siifff-nn^j  from  "  phthisi*  of  tbe  tir*t  degree." 
In  one  of  the  rabbits  a  tubercle  wa«  noticed  at  the  point  of  inocidation 
at  the  end  of  twelve  Aixs^,  and  nftf^r  five  week»  there  wivb  ^eneriili»ed 
tuberctdosis.  The  ftutbor  of  thewi  slrtt^nienls,  in  reply  lo  my  rciiocat 
for  further  jarticuliire,  exjH'e9!M>d  hiit  regret  that  his  notep  vrere  loHt. 
M.  TniiRoaint's  experin)ent,a  porisi^ted  in  vacrinatitig  a  tidwrculous  cow 
ort  the  viilra  with  lymph  l-aken  from  a  welL-fonned  vaccine  venicle  raiftod 
on  a  healthy  child.  On  the  seventh  and  eighth  days — the  pocks  being 
then  nmbilicaled — ho  took  lymph  and  with  it  itiorulnted  four  rabbits, 
s  pig,  a  cat,  anil  a  pigeon.  Two  of  the  vnbbitA  were  kiliinl  two  rtiDullia 
later,  and  were  foumi  to  be  »ut1oring  fnun  tiibeicle  at  the  [>oint  of 
inoriiUtion,  in  the  lungs,  and  in  the  lymphatic  glrind».  The  other  two 
rabbita,  killed  jiut  when  thvy  were  going  to  rlit-.,  were  also  tuborculoua. 
The  [Hg  waa  killed  W'l  days  after  inoculation,  and  whs  found  to  be 
•uffering  from  widely-distributed  calcareous  and  cRAeoiu  tiibercidous 
uodules.  The  cut  and  the  pigeon  were  killed  on  the  sixtieth  day  and 
did  not  show  any  eigii  of  tutturnlc. 

These  expcrlmcnu  arc  i^uoted  bccaiwe  they  arc  the  only  ont-a,  «o 
far  u)  I  am  aware,  which  hnve  been  seriously  advanced  in  support  of 
the  above  atalemunt  mailu  by  M.  Dflglve.  They  should  bo  ae('ept«d 
with  great  rMcn'o,  a«  the  soiircps  of  fallacy  in  their  method  arc 
obvioiu.  The  Qr«l  Kerivs,  without  nioru  detail  which  unfortunately 
cannot  now  1ms  given,  can  hardly  be  luud  vn  Iiavo  any  dennmHtriitive 
Value  ;  tbcstfcond  !tcricA  (M.  Toiijwaint'd)  are  iiicon<.-lt]aive,  ua  tbe  vaccina- 
tion was  perfornicfl  tjn  a  ]Mirt  which,  if  any  mlKn'cub>tiii  excreta  were 
paa«ed,  could  hai-dly  fail  to  be  eontaminated.  It  miLy  be  ptJinted  out 
that  the  cow  selected  was  obvlouoly  tuberculous,  and  that  experiments 
performed  with  lymph  Uiken  from  thu  cow  on  the  neventh  and  eighth 
days,  and  from  ^-accinc  vesicles  in  suoh  a  ponition  and  under  such  circum* 
•taooe*,  can  have  little  ornopraciir.il  beiiringou  the  transmission  of  tuber- 
culosis in  the  onJiitary  coumo  of  viLcciiifttion.^  If  any  further  evidence 
were  Deeded  to  show  how  little  reliance  can  be  placed  on  t)ie.!<e  experi- 

'  Tbn  origiM]  cMiiiiiintir'MJon  (14)  wn:>  \\\»t\f  in  I'^'-I  :  "  N>ilc  jirrwni;-  4  rAi:iul>''iiiii<  iIm 
Rcicucc*  l«  S  Ao4t,  IHAI.  Inrectiou  lubirnuUiiu:  \\m  Ihk  liiguii)**  iIm  iwrvlicuH  Dt  juir  U 
BrTomt^  <le»  |imrtnlM  (1«  rMviii." 

■  In  tH«  Hlnotity  Kepon  A  tbe  R.C.T..  pKnuj^iih  219.  p.  202.  it  U  tXAXxA  that  "Uia 
cJtptriitiMDto  of  M.  TooMMBt  iiulioAtr'  tho  pOMililliij-  or  itKWuUllUK  laln-fda  u|>nii  ominiOit  liy 
*«icicinaUoii **  (nCcRacc  being  tiictlc  to  Biwwi'r  S'A714>.  But  iiu  iiuw  ftu-tx  un;  titmijilit 
forward. 


luuiiU  ill  ■u})|iiort  (if  t1ie  allegfttion  that  there  is  In  fact  a  luhnmU 
diiii|;er  of  iiKJculatiiig  tubercle  with  vaccination,  it  may  bo  potnUd  oat— 

1.  That  YMCciiio  lymph  i»  ohiained  from  culvos  ami  nnt  from  ubiH 
eowx ;  and  oven  if  il  were  oUtained  from  ndiitt  u.nim;ils,  tbosu  obTiouiljf 
titlicrculoiiA  woulcl  not  l>e  sclcctcc]  for  the  |)ur}KK)e. 

2.  That  ciilve*  are  very  little  lirtUe  to  InWrcnlrMtin,  U  U  mutA 
by  Fiiret  (i!0),  on  ibe  authority  of  PfeifTer,  that  only  one  cm*  dI 
"perlsucht"  occurred  (hiring  the  firnt  fniir  monthfi  of  life  anuMigit 
34,400  calvus;  and  these  nunilgers  aie  borne  out  by  the  iilAtiiitio  (|| 
the  abhjiu>ir8  iit  AngFihurg  and  Munich,  only  one  tuberouloiu  u«U 
found  n.inong8t  22,230  at  the  former  place,  and  even  leM  freqiientl] 
the  latter  (29'}.  Yet  this  alnioot  inappreciable  source  of  daRjJier  van 
hti  avoided  by  the  simple  precaution  of  not  using  the  lymph  Irom  anf 
c/lU  until  the  animal  haa  been  kilted  nud  proved  to  be  entirety  fm 
from  di»Oi«o.     Such,  indeed,  is  the  practice  in  sorati  iiarta  of  Orrmanr. 

Bceidc^  those  mentioned  above,  a  large  number  of  cxiM-rimentil 
inqtiirien  h%ve  Iwen  undertaken  to  aneertain  whvtlicr  the  lymph  taktn 
from  vesicles  uf  a  pcreoti  undoubtedly  eutfcriiig  from  tuberculuaia  coDtaim 
tubercle  bacilli,  or  is  capable  of  transniilting  tubercle  to  susceptible 
animals.  AmongKt  them  may  be  mentiuneJ  thotw  of  Jo«serand,  Ackd, 
Lothar  Mcyur,  SimuB,  and  I'cijier.  MM.  Josscniud's  and  Strau*'* 
papers  contain  references  to  inocnlation  experiments,  and  Peiper's  flrtirle 
contains  referu-nuw  to  a  considerable)  number  of  nisus  of  tnbvrcle  accident- 
ally inoculated.  None  of  thefee  olwervera  hus  been  able  to  detect 
tubercle  liacilli  in  the  lymph  raised  on  tuberculous  vaccintfers  (hunui 
or  bovine);  and  none  of  tbeaniiuaU  inoculated  with  the  lymph  (aliM 
from  Stmus'a  uasos  showed  even  &  euspiciun  of  tubei-ele  after  in< 
tion.  In  Jotsorand's  cases  the  po3t-mori«m  exxminationsgave 
results  in  forty-thrcu  of  the  forLy-scvon  uniinalH  inoculated  ;  not  one  pen 
conclusive  evidence  of  tubercultisiet,  and  one  only  had  cnUirgoracnt  of  the 
glands  in  immediate  relation  to  the  point  of  inocutation.  The  tympli 
in  these  cauos  was  ubtainod  by  vaccinating  individuals  obviously 
tuberculnns ;  and,  whon  thus  obtained,  it  was  used  for  inoculating  ilia 
atiim^ds  experimented  on  by  injecting  it  into  the .  peritoneal  cavitjr, 
under  the  Hkin,  or  into  tha  anterior  cbuniber  of  the  eye;  bo  u  to 
produce  the  maximum  result.  In  fact  the  uxjierinientA  were  done  in 
a  manner  which  could  not  possibly  have  ita  counterpart  iu  vnocination. 
Further,  it  is  imtHirtAUt  to  bear  in  mind  that  it  is  ven*  difficult  to 
obtain  tuberculous  infection  by  simple  scratching  of  the  skin ;  and 
this  fact,  which  la  in  accordtince  with  common  experience,  has  received 
confirmation  fi-om  Pinf.  Chauveau's  (15,  9)  exporiinenla.  He  found 
that  in  five  instances  in  which  he  endeavoured  to  produce  tuberculosis 
by  means  of  inocuhition  through  the  modiuni  of  the  skin,  not  onlr 
were  the  rcs>u1u  negative,  but  also  no  sign  of  tubercle  waa  found  in  any 
of  the  scars.  It  is  probable  that  in  thof.e  cases  of  local  tubervular 
inoculation  which  occur  after  tJtttooing,  cut-s,  and  the  like,  the  irouml 
hits  alwMys  pcrietiatod  the  skin  »o  that   the  infection  took    pUve  ift 
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(llB  Biiboiuneous  tisane.  No  undoubted  cai^c  of  itivaccitiat«il  tubercta 
iTM  brought  before  the  Royul  CoiiiuiisHioii  uu  Vaccitiulicn  ;  but  Dr. 
Barlow  baB  reporterl  one  case  in  wbiob  lesioiiA,  bclivvod  to  bo  lulwr- 
culous,  appeared  in  the  skin  of  a  child  M'ho  hud  l>een  vaccinAtod  throe 
mouths  iH"eviou»ly.  The  vacfination  in  this  ca>te  pursncd  a  normal 
course,  and  there  were  no  mhuiculoua  lesions  aflccting  ihc  vaeciriation 
»iles  or  iho  Ij^'itiphntic  glands  in  the  axilla  on  iho  (tame  itide  aa  the 
vaccination.  -The  child's  father  had  died  of  some  acnte  pulmonary 
diseftBC  of  thi'ee  months'  duration,  prolmbly  tuberculous. 

A  eimilnr  case  is  reoordod  hy  Maroeoo  (26,  20).  In  this  inacanco  the 
child  died  nf  tiil.>erctilosis  four  months  after  being  vaccinated  with  calf 
lymph.  The  pucks  houle<i  well,  and  euhsctiuently  di&seuiitiatwl  rod 
pupules  appeared ;  these  supinirated,  and  cnaeous  absceescs  formed 
round  the  joint*.  No  details  are  givL>ii  of  previous  or  family  histories, 
so  that  ihia  may  bavn  been  no  innro  than  one  of  thouc  coincidences 
which  must  occasionally  occur  after  vaccination,  without  any  causal 
relations  between  the  operation  and  the  subsequent  event.' 

I  have  seen  only  (jne  case  of  death  from  acute  miliary  tubercnloeis 
in  an  infant  within  the  first  few  weeks  after  vateination :  in  this  civso 
(No.  207,  Appendix  ix.  to  the  Fin«l  Kuport  of  K.C.V,,  p.  397> 
the  wounds  healed  eomplutuly,  and  about  twelve  weeks  after  vaceiuatJon 
the  child  died  of  acute  miliary  lubereuloai*.  The  post-mortem  examina- 
tion showed  that  there  was  no  induriUiun  in  or  around  the  vaccinntioti 
scarrt,  which  were  well  and  tirnily  he»h-d  :  nor  Mati  tlnire  any  ctilarj>enienl. 
of  the  axillary  or  cervical  glands.  There  was,  in  fact,  nothing  in  the 
condition  of  the  Bears,  or  of  the  (glands  in  relation  with  them,  to  suggest 
that  the  vaixination  and  the  tnhercnInaiB  were  in  any  way  connect^icl. 

From  the  fscts  which  up  to  the  piCBcnt  time  have  been  brought  to 
light,  it  would  B«em  to  be  certain  that  the  communication  of  tuberculoeia 
in  the  cnnrHe  nf  vaccination  i»  of  Huch  exceeding  nirity  that  it  is  even 
douhtfid  whether  it  has  ever  liuen  so  transmitt6«l.  This  latter  conclusion 
has  been  arrived  at  by  ni.iny  ot>servcrs  both  on  practical  and  scientific 
groundfi.  K«illingcr  goen  5o  far  a.t  to  ttay  that  the  irir>ciilution  nf  tuber 
culosia  ID  vaccination  is  to  be  dented  absolutely  ;  and  Dr.  Eleron,  who 
haK  fKiid  great  attention  to  the  question  of  the  transmiMibility  of 
tuberculriAiii  from  one  indivirlual  to  another,  informs  me  that  he  does 
not  know  of  any  recorded  cnse  in  which  the  tninsmiissiou  of  tubercle 
or  lupus  could  rightly  be  attributed  to  vaccination. 

■  In  th#  Mtiinrlt)'  l>pnTt  R.C.V.  I9BX,  juragrnpt)  219.  p.  202.  It  U  jtat«il  thftt  "it  bu 
Im-ko  foiaiO  Uiitt  liiltreul'jii"  ilmsw  laui  bo  niKlJly  Ti^iiVfyed  fmni  tiifjKUtl  Bninuil*  to  b««ltliy 
n-nimnLi  nr  pcntnim  b;*  the  in.i-«liiini  of  inrivted  aniinitl  jiryidmnA  HUch  am  niUk."  Ahbou^ 
ittiilrr  L-trtaiu  citcuicmlaiictu  Lliis  Hl«lemFBt  is  correct,  it  liaa  litllp  <tr  no  \\awX  tx^rilig  on 
*«o*lii«tliju,  Tulwrcle  liawUll  Iiavu  rivvM-  >»it  liueii  'iwliv-ttrit  in  vinii-inn  l):ni|ili,  i-rnii  wbrii 
rfti«>;<t  oil  liiberculoun  ludlvirluitk  (sneli  i»  eould  uot  [io"ibly  bi-  njlucteil  lu  vncciuUvm). 
And.  riirthrr,  the  milk  nf  ntt»-mi]oii«  ttf«s  in  Aiily  known  to  lie  infection  vfhvu  tbere  U  local 
tulKivLiIoiu  di>c*>c  in  tliB  iiiBiiimuy  (ji"'"^.  TSen-  is  uo  frliltiiicw  ta  show  tlint  llit-  milk  of 
tnborciilaiM  imilvIilviHl*  in  wlioin  Itie  ^l»iitl  U  ti«w1tljy  «ltt«r  ixniuun*  tiiliBn-If  liartUI  or  U 
M|xibl>  or  coBituaiiicatiDii  ll)«  <lix«ii(r.  Thii  ovtnioii  tt>  tlumJ  )ii  Dt.  SUlnry  Martin,  to 
wlioui  1  ARi  iiid«litc<1  for  infonnktiiii  rni  the  Jtuljerl. 


Vaccination  And  lupus.^Lupiuatfeciiiigtbc  sent  of  vaccinatwoUi 
been  ot>st!rvetI  in  somu  f«w  iiislfliicTO  ;  but  it  is  roucb  to  be  regretted  tka 
in  none  of  the  rncnrrlcil  casoa  wjih  which  1  Am  iici)nnini«H  hM  H  been 
po«^ible  to  detei'tiiine  with  anything  ui>pm»cliing  to  cerlainty  wIwUmt 
the  rliseiLfls  w;ih  tiivarainatud,  or  wlitithcr  thti  cntu)  waamcrvly  an  ordmaijr 
InpiiH  itttai-kin};  the  vHceinaiion  acur  ;  or  even  t4>  shour  whether  the  lyvfi 
cante  from  a  contAmiiiatetlBmirce,  or  wab  presiimal'ly  ca[i»b1ti  of  exehiBf 
any  tnit:  the  BfieHHc  olfuuis  uf  vaccinaliun.  Mr.  Hutchiiieou  (21)  spd 
M.  Vifliil  (10)  fire  of  opinion  that,  in  the  cases  rc<:or<icH,  there  »  do 
sufficiunt  grouiiil  for  bolievingtbat  lupuc  rueulted  directly  from  vaodtt 
tion,  bin.  ibiit  it  -was  [liiu  to  tlio  p;itioni'f<  KonHitliitioiiiil  temlcnrien.  Than 
it)  nrnne  jiiBiirtcation  for  this  o]iiniun  ;  but  th«rc  io  no  evidence  to 
that  lupus  ilB«lf  ciin  be  transferred  by  inociilaliun  from  one  pei 
Ritother.  M.  Vidal,  imlood,  ittalee  thfit  his  niimcrouitatlumifts  to  accom 
pliiih  it  hiive  fnilcd. 

hr.  T.  C.  Fox  iTiFormit  me  that  he  haa  seen  a  case  in  which  Inpot 
bflfjiin  in  one  of  the  vaccination  smrs  shortly  after  the  dore  hiul  hmloL 
Snbpei'ioiiteal  tubercitlourt  no'liiies,  with  n  cliB^eniinated  lupui,  uftcrwunk 
Hppearotl ;  iirid  after  death  it  wa»  found  that  the  child  was  safTerin^ 
from  pnlmonar}'  tiibercuiosis.  There  is  no  record  in  thin  cam  of  th« 
source  of  Lymph ;  and,  a«  one  other  child  in  the  Eama  family  fli«d  of 
tuheiTiiloftis,  it  ia  possible  thnt  this  child  was  already  tub«rcnlotu  at  tlie 
time  of  viLociiiiiHon,  attil  that  the  n|ier:)tion  act«d  merely  n»  tli«  excttiuf; 
cause  of  the  acute  disentie  :  thi»  often  hiip|>eiis  in  children  after  the  «iia- 
thems,  iLnd  even  after  niechitnirjil  injuries.  In  the  only  case  of  post- 
vacuiniil  lupus,  .which  I  have  myself  ween  and  investigated  ((2)  ami  d- 
Sixth  Kcport  of  li.C.V.,  p.  MI),  the  evidence  wa»  very  inconcluMTB. 
The  rhild  wiia  var-cinatod  in  four  piacoa,  two  of  the  vaccinMJon  woandi 
did  not'  heal  uoiupletely,  imd  two  are  itiated  not  to  have  hoiLled  for  two 
yeHr« :  the  Inpii^  from  which  the  child  Hftet-wardn  suffered  is  Iteliovnl 
to  h.ivo  origitmted  in  one  of  the  scar*;  and  when  the  case  was  first  mw 
five  yiHirs  later,  the  whole  of  the  vaccinated  area  was  involved  (mo 
Fig.  l^).  This  child  wju  the  second  of  six  children,  and  no  member 
of  ihe  family  wim  known  to  lio  tiiberculoiu.  The  source  of  the  lympb 
could  not  bo  fcraL-ed.  Cases  reported  by  Lenander  and  Beanicr  are 
not  tnftrtt  conclu«ivo.  The  on*  waa  seen  eighteen  years  after  vaccination; 
the  other  more  than  thirty-four  years  afl^ruardx.  In  Li*iiand«r'<  oMi 
vact-'irLutiori  is  said  to  have  been  noi-mal ;  and  though  lupu^  had  coo- 
mcncM  in  the  scar,  and  there  was  a  small  ulcer  when  the  boy  was  un 
years  old,  a  doctor  was  not  uonsnlled  about  it  until  be  wa«  seventcfln. 
When  (iriit  seen  by  Loiianiler,  the  appearances  of  the  original  sore  Bai] 
been  much  altered  by  treatment  ;  Imt  the  ciwte  was  jiroved,  W 
micruRCiipie  cxumiiiHtioti,  to  be  tutierculuue.  No  conclui^ion  seems 
warantfid  from  these  cases,  except  that  lupus  may  aii^k  a  voocii 
sea]-,  as  it  may  attack  any  cicatrix  ;  and,  even  supposing  the  local 
to  have  no  causal  relaliun  with  vaccination,  it  is  remarkable, 
how  frequently  lupus  occurs,  that  there  arc  not  m«»rc  ciwcb  on 
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ly  to  appoi'linii  the  precUu  effect  of  inherilaiiee,  circiun- 
VAccination  :  especially  if,  owing  to  feeble  health,  degenerate 
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For  deUllii  of 
tu  Final  R«it.irt  R.C.V.  l<i»a. 


L  and  ImuI  eurronntlingg,  vaccitirition  has  been  follow-od  hy  ulcura- 
HAnduIur  nljaceBR,  or  some  sncli  (romplical.inn  likoly  to  excite 
rdieturbanve.  A  long  inquiry  into  Buch  a  case  will  he  fuiind 
f3"4,  A[i|».  to  Kinsil  Ropurt  R.O.V.  1  Ritfi.  Fu-thpr,  the  lcTij:l.h 
t  necessary  for  thn  evr>Iiilion  of  the  difit«Re  is  bij  protractcH  that 
Imuwcrful  factors  of  jiihentance,  circumstii rices,  fowl,  clothing  aod 
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pAliuitls.  How  nuicli  of  tliis  is  due  to  1>etter  diagnosia  and  to  traniiffr 
ence  of  coaca  from  ono  <:1;(-hs  to  nnothcr  it  iit  inipo»«ilile  to  oay  ;  hut  thui 
the  iucru:»e  iei  not  due  to  vaccitiAtioii  luay  be  inferred  from  the  Leicetter 
statiaticii,  which  prove  to  l>e  a  ui^efiil  ^tntulard  for  comparison.  In 
Leicester  the  increiAo  in  deAthfi  from  tabeA  niejienterica  and  acrofola 
during  1883-87,  as  compared  with  the  yeiir^  l$63-t}7,  tuw  b«en  2b'^ 
l>ei-ount;  tlie  iiicreiute  fur  Kngl.-Lnd  and  Wales  during  the  same  period 
is  :ifi*8  per  cent  ;  from  this  it  mny  he  inferred  that,  within  rcaMnable 
limits  uf  eiTor,  Leicester  is,  in  this  respect,  as  Iwlly  off  without  vaocuia- 
eion  m  the  yv»%,  of  Kn^lanil  is  with  it.  lii  the  o|iimo)i  uf  those  hett 
i|iialilied  to  judjijo,  the  factJ)  brought  before  the  Vaccination  ComDiifuiion 
do  not  warrant  (he  a»sertiou  tkuit  the  inci-eu»ed  mortality  from  the 
dtseafleH  umhir  c^mfiiili-nLlion  iK  in  any  way  due  lo  vaccination  (16). 

Vaccination  and  loprosy. — It  hait  nfl^^n  been  aa.<iert«<l  that  leproeij 
can  Im-,  and  has  bt-en,  npreaiE  by  vaceinatioii ;  and  bome  few  individual 
casds  have  Keen  brought  forwai-d  aa  evidenco  in  favour  of  the  rii 
To  deternaine  whether  this  i«  |i<i«*ible  it  muat  be  shown  : — 

L  That  leprosy  oin  bo  communicatod  flirectly  by  inoculation. 

2.  That  lo))r'»y  bacillf  can  he  detected  in  vaccine  vesicles  raised  on 
a  leper  at  the  plaee  where  the  nk\n  is  healthy. 

3.  That  individual  case.s  have  been  observed  in  which,  from  die 
evidence,  there  i»  gooil  ground  for  believing  tliat  leprosy  has  lirrn 
Kccideiilaliy  iiivacL'iiiiLted. 

The  evidence  on  the  first  point,  namely,  the  general  question  of  tfae 
commimicftbilily  of  loprosy  dircLtly  from  one  individual  lo  anoUiAr,  i» 
coufJictJng  and  cunti-adictory.  A  case  recorded  by  Dr.  Hawtrey  Bensoo 
(8)  i(i  impiirtant  as  giving  (ground  for  iho  suspicion  that  under  exccjAional 
circum^tanccH  the^  diiu^iisi^  may  be  »o  communicated.  In  this  iust«nce, 
Iwu  brothers  lived  au<l  slept  (ogetbtrr;  one  had  eonti'acU-d  Icprosj- 
in  t|tu  "  [ndioK."  Hu  died,  and  itirt'e  years  later  ln«  brother,  who  had 
never  b>i3«.-n  out  of  (he  United  Kingdom  but  had  worn  his  clothea,  showed 
symptoms  of  tho  di^(ra«c.  TIjIs  cu«e  is  far  mom  convincing  than  those 
which  (Kxiir  in  countrira  where  lejn-osy  is  endemic;  though  it  doe*  not 
JTisiify  )Uiy  deduction  as  to  tin-  reality  of  the  allegtd  danger  of  cont- 
munioating  tim  diKuaHe  by  vaecinatiniL  So  far  as  lhi>  cvidotiCQ  goea  ml 
]>rescnt  it  muHt  be  cnnaidered  extremely  doubtful  whether  the  diaeaae  has 
ever  been  ommunicatcd  directly  or  indirectly  in  the  ordinary  course  of 
this  operation.'  Notwithstaniling  all  that  UaK  been  said  by  llioee  who 
are  of  opinion  that  the  increase  in  leprosy,  which  ha«  nccurrcd  in  some  of 
the  places  where  the  diaea&e  is  endemic,  is  largely  duo  U)  vaccination.  Dot 
one  case  in  which  there  was  any  sufficient  evidoncB  to  justify  such  a 

'  Tbi>  whale  ijiiMluni  will  )»  foiUHl  fully  ctUriiu^il  ftotn  1b«  iKioDllSc  point  oT  vim-m  is 
tlx)  Jimniiil  </lXt  Lfprmy  /ur^liffotiaf  t'.mifiUtt.  L  5-11. 130.  141  :  ili.  90  ;  fr.  93-|].  ^2. 
»ii[|  frnm  the  o|iiHMtv  idf.  In  tli«  Htfrm-U^eena  iff  Itfpn^  and  iU  iJaumOim,  hy  W.  Tvbli. 
Ijaudan,  IKS9.  Sl«  alsci  Bravui  Rakv.  Mclteal  lUnrd,  N»w  York,  18V9.  vol.  sliv.  |i 
705,  M'l  Rr]"fl  on  t^rv^  for  'A'  yntr  l.l^l'J.  TriiiMiu],  16WI.  Alio  Ilulicu  Abraliam, 
JVdiU.  r//.  iitrrwft.  fVMjrr.  ^ ily^itnt,  LunJoii,  IKi^'i,  \o\.  L  )>.  .^Sl  ;  ttinl  lu  tlin  iinOTiit 
vftliine  of  Uki*  Sftiem,  |\  41. 
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HtuU'iiii^tit  Willi  hrimi;li(  twfnr^  tlif  Rma!  riinmiisRitm  of  I88fl06.  On  ihe 
contrary,  tbnso  who  have  hiul  tli«  vritJest  expftrionce  antJ  the  hf^at 
oppnrtiuiitie*  of  forminfi  a  correct  juilginent — such  men  as  Dr.  Hansen 
of  Ki;rgen,  anil  Dr.  IJcavan  H-iiic,  miMUtal  Bii[)ermteniient  of  tlm 
Ijcper  Asylum  at  Triiiidafi — do  not  consiiiir  that  «iiy  aiich  inffrcnee  can 
W  drnvvii  from  the  «lata  wliich  an?  a%-ailable.  Tiiese  opinions,  weii;hly  in 
themsplvyB,  arp  niipport*-!!  by  ttie  fart,  thai  in  Nww  Zealand,  Ici^laiid,  Nor- 
way, and  India,  leprosy  has  ntcadtly  dcHinrd  {I  ^\  although  vaccinalir-n  has 
been  widely  practised  ;  while  in  the  Hatidwicli  Islands  it  has  at  the  wime 
time  largely  incri>.iA<>d.  Hr.  Ilnnai-n  hax  iipverflcuii  a  case  of  invHccinatcd 
leprosy;  he  informs  me  that  in  ]HyO  he  Rent  <.iit  a  circular  tu  all 
physicians  in  Norway,  a.'^lting  whether  thej'  had  observed  an}'  caao  of 
leprosy  rHxaaioned  by  vaccination.  Tliin  inquiry  failed  to  tmce  a  tiingle 
casrtin  which  there  wnagrontid  for  believing  that  Ir  prosy  had  hpen  so  causwJ. 
The  importance  of  such  a  statenient  is  ol»vion.i  when  it  is  renii  mWred 
that  vaccination  is  efficiently  cjirricil  on  tlirnnghnnt  the  cminiry. 

To  prove  tliat  there  i«  yrima  facie  g/ound  for  In-lienniE  that  li-proay 
may  be  invaccinated,  retV-rence  haa  been  frequently  made  to  the  following 
f'vperinn'nu  made  by  Arning  (H,  4>,  He  inonilated  the  left  forearm  of  a 
native  Hawaiian  with  a  portion  of  ]>fiiroiM  nodule ;  a  month  lalff  the  man 
KUlTered  from  pain  in  the  left  shoiildt'r,  elbow,  nitd  wrist,  with  puiutiil 
swelling  of  the  nlnar  and  median  nerven.  Dimng  the  next  six  monthfi 
the  nenritis  gradually  siiltwded  and  a  ttmall  leprooa  nodule  formed  at  the 
point  of  iiiocutntion.  Le])roay  hacilli  were  present  for  eix  months.  Two 
and  a  hnlf  ycara  later  the  symptoms  of  leprosy  were  definite  ;  nnd  n,  year 
afierwards  the  disease  wiw  at  its  jiei^bl.  The  fHltacy  of  dniwii'g  any 
HediiclioM  from  such  a  «ibc,  to  prove  IIk'  <hinger  of  inociiluling  Icproiiy  by 
vaccination,  is  too  obvious  to  neef]  comment ;  for.  aj'ikrt  from  the  fiict  that 
vaccination  does  not  consist  in  inouidutiou  with  leprous  tissue  or  cultures 
of  leprosy  httcilli,  the  man  eiime  of  a  h^pnms  fiiniily,  aiul  lived  in  a  place 
where  leprosy  waa  endemic.  Even  Dr.  Anung  himself  does  not  appear  to 
consider  tlnit  the  case  proves  conclusividy  'hat  hprosy  was  inoculated. 

Inoculation  cxi>orimcnts  have  been  mado  by  oilier  coni])clenl  observers, 
especially  by  Daaietfisi^n  and  Hansen ,  but  tlie  results  were  entirely  negatu'e. 

Arning  (5)  detected  leprosy  bacilli  m  the  lymjih  of  vaccination 
vesicles  raised  on  the  skin  of  an  advanced  case  of  tubereiilnr  leprosy  ;  hut 
he  did  not  detect  any  in  lymph  from  two  cineq  of  anwsthetic  leprosy. 
On  the  other  hand,  Beavan  Kake  (7)  and  Biickmiisler  (24)  examined 
a  Urge  numlwr  of  caspa  in  a  similar  manner,  and  in  most  crises  did  not 
find  nny  trace  of  b;icilli.  In  the  cases  in  which  tbe  part  vaccinated  was 
obviously  di^teafied  they  found  sii<>p(cionei' looking  rod- like  bodies ; 
but,  as  Beavan  T^ke  states,  even  if  the  donbtrut  cases  he  admitted 
OS  evidence  (hat  leprosy  bacilli  are  lo  be  found  in  a  vaccine  vesicle 
raised  on  a  {>atch  of  tuberculona  leprosy,  it  Vttn  nn  Waring  on  the 
question  at  issue  :  since  no  responsible  person  would  think  of  vaccinating 
a  leper  in  an  affected  part,  and  using  lymph  from  vesicles  so  obtained 
for  further  vaccinations. 
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Tlio  conclusions  theso  obsen*ers  arrived  at  iro  as  follows: — 

1.  Tliitt  the  altt?ge<i  cases  of  traiittmiuion  ol  l«pro4y  by  vaccinalMti m 
open  to  serious  doubt, 

S.  Tliiit,  fL^i^iitnitig  the  pr«FOiicv  of  leprosy  liacilli  to  b«  necrtut^  to 
product,'  Iciintsy,  no  dungiT  iiveil  be  ap|)rclivn^tid  from  tbc  vscciov  \jw^ 
even  of  an  actunl  leper ;   prtividcd  lie  be  vaccinaU-d  on  licalthy  skiti. 

Tiirnii)g  from  ihw  «x]ivnment:il  to  tlie  |iraclicaU  side  of  tti*  qtintion 
tbo  ui'itlciice  is  evi'ti  lese  precise  und  conclusive.  Two  scrivt  ul  cya 
have  been  rt-jteatt-dly  quoted  as  (giving  some  ground  for  iht>  suspicion  ibtl 
leprosy  J))i(^bl  1>e  couiiimniL^-itcd  in  tlu^  ur>litiary  process  of  vaocinatioa. 
The  first   of   these  easoa   wua  riicordod  by  Prof.  Gairdner '  and  it  v 

follows  : — 

Dr.  X.,  living  in  u  tropical  island  wherv  li-prusy  'n-as  endemic,  vaccioatrd 
bia  own  son  frnin  a  inUive  child,  and  f:-iiiQ  his  own  boy  in  turn  vaccinied 
a  third  child.  Buth  the  luiter  in  after-y<*nr«  suffco'd  from  leprcwy.  Tk< 
native  duid  was  &aid  to  Irnvn  come  of  a  leprous  family,  nnd  l>r.  Cainlnrr 
writes  that  lie  "understood  (tliough  jwrhiips  not  dofinitt-ly  ro  statt-dlllitt 
leprosy  bad  declared  itself  in  the  uativu  child  after  vaccination"  ;  of  l^i* 
fact,  howevL-r,  there  was  eo  niucli  unceriuinty  that  in  a  siihseiiucnt  IfUtr 
to  the  lii-ituh  Mfdieal  Journal  (13)  ho  modified  this  ntatcmcnt,  and  mn 
that  the  d<H-U)r's  child  wm  ^-accinat^^^d  from  a  native  child  who  wu 
"pnibalily  not  jui  actual  or  apjiarent  leper."  Thus  in  this  much-qnoini 
caso  thtrc  is  m>  evidence  that  th«  thildren,  who  »om«  year*  Uti-t 
became  k'pers,  were  in  fact  vaccinated  from  a  child  suffering  at  the  ttn* 
frotti  luprtmy.  Neitluir  in  it  known  that  llie  latter  6iilK>eipientlr  bt-rampfc 
loji^r.  Ai-ain,  there  i»  no  infunisation  lu  to  the  date  nr  luiuation  of  ibo  &>I 
appearance  of  the  leprosy  ;  and  durinj.'  the  time  which  intervened  hetwrtii 
vaci. illation  and  the  devclnpnienL  of  the  dise  iso  the  rbiUlreti  api>ear  tohstr 
been  living  in  a  cou[itry  in  which  lej>ro«y  was  •■ndeniic.  So  BiQch  atlw* 
lion  wuiild  not  he  c-alled  to  thin  ca-Mj  wero  it  not.  that  It  has  been  ibuKl 
invariably  (pint^d  a,<>  one  in  which  the  two  boya  who  snffered  from  \ejmty 
hud  been  vnccinjtted  from  a  native  child  who  af  U'pA-ards  became  ieprtiDi  ;^  _ 
and  muirb  greater  wei^^ht  hmi  been  atUehed  to  it  on  this  account  than  it  fl 
rightly  deservi-a.*    The  nther  ilassical  cases  arc  reported  by  f)auMer(l£^ 

Two  wuiui:!!  were  vaccinated  from  a  patient  who  aubeeijuenijy  died  U 


{ 


^  "  A  BeuiMlciiblc  Ex]wrience  etmeorninK  LejiToty,"  elc.  BrilM  Mtdital  y«Mrafl(,i«Ll 

TBiiT,  [t.  Vi<i'J.  I  h&ve  inbJr  ewry  ellart  lo  trnc«  the  VAccinLfn  tn  this  cmp,  m  it  Ucmv* 
only  at  wivaMc  (ml  of  jirai-tkal  iiili.'rf<il.  Dr.  X.  in  (Le&>] :  Mr  Kiukvr.  who  wrote  to  Ht. 
T«bb  (^0}  wifiiiy  Uist  h»  knnwgillaliout  [h»eMl^  HKtr«tlic  wmn^  inllinln  for  id*  UtbvraadlW 
wrm«r  ll*^^o  f"r  llio  tcboiii  at  whitli  tli*^  boy  IiimI  booii,  »o  thnt  liin  otntvEiwut  rT<)itiv  poataM 
lion:  ritfittii-t  Dr.  Oitiivliicr,  t>r.  nui:-kra«.'(ter.  Dr.  BeavftDHalm.  nor  Mr.  W.  Telih  know  toon  tf 
the  UM  tliBU  ntutwl  Rt>ov<;.  ]  linvo  Tiol  yet  nve)v«d  any  njAy  lu  tlie  iuqairie*  I  liKW  sJdiWM* 
to  Ur.  Backer  nu>L  Dr.  t'wlcy,  who  both  epoalt  as  tliougli  th«y  wun  aoqoaliilMl  ailfc  tb 
tlrcttinstaiicM.^T.  D.  A_ 

'  Cr.  n«a«ni]  Unka  and  nnrVraft*tcr,  Jmirwtl  <\f  Leprot^  fnrtiUfattom  f%DM«(Uw,  S&  1 
p.  32  ;  Rtipori  Iff  Ltfirtty  Commiainn  I'n  India,  Appt-icIU  1.  p.  114  ;  BM*Bn  Kak«,  ITiAW 
Utivri.  Now  York,  Itx.  eU.  p.  TOS ;  rhineaji  Abrahtin,  loc  at.  p.  6,  aaJ  nuiy  faiip 
jierluili'^ftlii  Mid  rnonagm)ih*. 

"  Of.  C.  P.  Cartas,   Jjfpnyiy  ami    t'oonntf/vxa   in   RnlUh  tluiamn  ;    Jtrnmal  tf 
Inout^alian  Cvmntittt,  No.  4,  |k  39  ;  ui4  Pbiiivu  Abithaiu.  Itx,  cU.  p.  3,  aota. 
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tnhereobitM  leproay.     In  both  instancos  leproim  tiil>ercleA  first  appfinred 

oa  Ihfl  forehead  and  cliwks  ;  in  tlie  one  case  eighteen  weeks,  nnd  in  the 

oUtcr  shout  eight  weeks  afWr  viicoinaLion.     They  were  not  spt-n  hy  Dauhler 

flotiJ  Mme  yr-ara  ]at«r  (prol^alOy  iihoiit  3^) ;  ani  ihore  is  no  evidence  to 

riiov  th^Ll  the  vacciniTer  was  iRprunn  nt  the  time  when  vaccination  wiu 

performeil :  nor  in  eitlier  uvr^fi  was  there  any  (^vidoncc  that  tht?  dtaoase 

hefgui  in  the  vaccination  8can»,  or  subsequently  afftcted  thetn.       It  is 

worthy  of  nuto  th»t  leprosy  a|){M!.<ire(l  in   Imth  cases   in  Iphs   thnn   five 

months;    ami  Dr.  Itcavan   V,aVv.   remarks  tliat.  cHnicnl   exporieitce  does 

not  warrant  the  belief  that  a  <li<ie{U!«  fj>  eBBentially  chronic   as  leprosy  is 

prMtucod  w>  soon  after  inoculation.      Other  similnr  cxninpleif  might  \m 

giTea ;  btib  the  above  will  uifliro  to  nhow  that  it  is  cionlitfiil   whether 

leprosy  can  be  inoculxted  even  un-ItT  exceptioniil  circumstances.     Should 

this  possibility,  bowerer,  be  prMveil.  the  rliflcasemnhj  hardly  t>e  innnilatcd 

iirnler  the  conditions  which  occur  in  vaccination  ;  ulncp,  apart  from  the 

fact  that  a  person  suffering  from  leprosy  or  coming  of  a  leprous  family 

would  not  under  any  circumaUncci*  be  useil  nn  a  vnccinirer,  ihrre  i<i  ffround 

for  believing  that  vesicles  develope-I  on  hentt)iy  skin  do  not  contain   the 

specific  vims  caimhle  of  communicatiny  h'proKy. 

Vaccination  and  cancer.^ — There  is  no  anthenlir  riae  on  record 
in  which  cancer  has  reeulled  from  vaccination  ;  neilher  have  I  seen  nor 
been  able  to  trace  any  case  of  cancer  nfTeeting  the  vaccination  scar.  Nn 
mention  would  be  made  of  the  siibjeut,  were  not  cnnccr  one  of  tho 
diseuM  the  iitcresiM  of  which  haa  been  attribiiterl  to  vaccination  (32). 

Apart  from  this  clinical  evidence,  which  is  very  strong,  the  statis- 
tical evidence  in  still  stronger ;  ax  may  he  seen  from  the  following 
facta:— 

1.  The  morultty  from  cancer  during  each  qtiinqitennial  period  of 
the  first  fifteen  years  of  life  has  de«reiwe«!.- 

2.  The  inoreajted  mortality  from  cancer  ia  greatest  at  the  period  of 
life  furthest  removed  from  vaccination. 

3.  Tho  whole  of  tho  recorded  increase  in  cancor  has  taken  place  in 
inaccessible  cancer;  that  is,  under  circninst-ances  in  whith  exact  diagnosis 
is  difficult. 

K.  There  has  boon  practically  no  incrciuio  of  cancor  in  accessible 
parts. 

The  ttholo  subject  has  boLMi  ably  worked  out  by  Mr.  George  King, 
actuary  of  the  London  Life  OHicL\  and  Dr.  Arthur  Ncwsholme  (2ii);  who, 
after  examining  all  the  evidence,  draw  the  conclusion  that  the  incren.tc 
in  cancer  is  apparent  ordy.  and  i*  due  to  impruvemciit  in  diagnosis  and 
more  careful  ccrtillc^ition  of  the  cii.nee»  nf  death, 

Vaccination  and  epizootic  disease. —  Xo  case  of  epJROotic  disease 
reeulttng  from  vacciiiution^  or  assouiatod  with  it,  has,  so  far  as  X  am  aware, 


'  Objeclii")  nuy  be  ttxweA  lo  the  axe  nt  the  vronl  "cuii^n-"  m  \aa  tk^«.  It  is  the 
\mm  uml  by  Sir.  A.  R.  Wallsca.  Men  It  ta  not  imlrluUd  Xo  ita  twiiuicat  mMDiDg,  )>at 
iadndm  all  fomut  of  ov<i[>liurii. 

'  FiiMl  BepoTl  ILC.V..  par.  3»1,  p.  102. 
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been  recorded  in  this  count  i-y.    Three  cases  of  aphthous  Btoirnvtitis  Kca- 
ring  during  the  vacciii'ition  [teriod,  and  in  many  wityfl  resembling  ajili'.tu 
epizootica  ^foot-Hnd  moiiLh  disoiiRc),  cnmo  under  the  oWervntion  oi  Itr. 
L.  Voigl.  (.11 )  of  Hjiiiilmrf; ;  biii  iniutmiirh  as  nuiny  similar  coam  oociimd 
ia  the  neighbourhood,  niid  there  was  ako  an  onthrcak  o(  tho  affMOoD 
amongst  the  caltlc,  there  does  not  eieein  to  ho  any  ground  for  eupponng 
that  its  occurrence  in  tho  vnci'inated  children  was  anything;  more  lluui 
a  coincidence:  of  the  three    children    mentioniMl    ona    had   temponr^ 
discomfort,  a  second  itied  of  cholera  with  its  father,  and  one  only  «ia 
seriously    ill    from    the    symjitoms   in    <|ite)tlioii.      Thin    cbiM    salleTvl 
severely  with  high  fever,  filoniatitis  alTccting  the  lipg,  tongue,  andguou; 
the  attaclc  began  on  the  tenth  day  after  vaw-ination.      A  diisVy  |«pukr 
erii|)tiori,  whiith  milisequently  caii»od   mnch   irritation,  ftp|»e-i»red   fir»t  n 
tho  lipK,    cheeks,   and   genitals  ;  Inter  it  spread  over  tbu   whole  body, 
and  ended  in  a  severe  follicnlitia :   this  was  complicated  by  bronrhiv 
pneumonia.    The  child  cvcntu^iUy  recovered,  vaccination  having  pamMd 
a  normal  course. 
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General  considerations. ^The  foregoing  page*  have  showu  that  ibc 
dinger  frum  viiocuiation,  :tB  nl  prtt^'iit  practisod  in  the  United  Kiiigilcitu, 
if  in  individual  ca«ea  very  email ;  fioni  iiivariiiuUed  disftise  il  is  aliiioitt 
nit :  and  although  in  a  fractional  porcotitit^e  of  casus  grave  t:oiiiplii:iitioiis 
wise,  in  almost  every  instance  thoy  nre  due  to  infliLDimatory  or  septic 
kffeciiotis  such  as  are  coinnioTi  to  nil  wouiidn,  and  are  found  lo  depend 
far  mora  on  various  extraneuua  ciruulUBlancea  than  on  any  properties 
^iDherent  in  the  lymph  ilself.     Serious  results,  the  direct  con&eipieiice  of 

ititittional  affections  such  as  geiicr:i.lised  vaccinia,  or  of  cul-itneom 
eniptioni  such  »»  impetigo  or  eczema,  will  prohahlycontinue  to  occur 
in  some  few  casea  from  onuses  which  cannot,  at  proscnt  be  foreseen  ; 
but,  lu  hiu  been  iihoivi),  they  ^ue  exceptional  and  their  nnndxir  small. 

Children  after  vaccinaiiou  nie  at  all  tiniGfl  liable  lo  sulTer  from 
rarioiu  harmlHM  rashes  of  an  erythcniatuuit  or  tirticikriat  type,  which, 
though  for  the  iuo»t  part  froc  fiom  danger,  nut  infrequently  giv«  rise  to 
considerable  distress.  Cliildron  arc  peculiarly  liable  to  ctuch' eruptions 
from  any  c»use  which  pro<hice>t  local  iiritatioii  of  distnil-iance  of  the 
digestive  system.  It  14  luilikvly  ih.tl  auy  precautious  in  the  svlectiou 
of  lymph  would  materially  lessen  the  tuimbtir  of  such  cases ;  hut  it  is 
euential  that  those  who  huve  the  care  of  vacciuiitvd  children  shonld  be 
ccnipulously  eziict  after  ihu  o])erati<)n  iii  avoiding  all  extrnueous  sources 
of  irritation  to  the  woundii,  more  csijecially  iu  those  children  who  are 
known  to  be  linblv  Lo  ccxeuui  or  other  ei'u]Jtiuns.  If  the  in^tioicuons  to 
public  v.iccinators  under  contract  ii«sued  by  the  Ltic;il  Goveriiniciit  Hoard 
(188d)  arc  carried  out  in  the  spirit  as  well  ns  in  the  letter,— -if  the  child 
be  healthy,  its  circumstances  H-liulcM>iue,  the  lyutph  cai-efnlly  selected 
and  properly  used,  and  if  reasonable  care  be  exercised  after  vaccination, — 
there  is  no  doubt  that  Lhv  dangers  uf  the  ofHTaliou  arc  extremely  small. 

The  various  sources  of  risk,  and  tlie  safej^uanU  which  they  suggest, 
ttay  he  consiilered  under  the  folluwing  headings: — The  child  and  its 
circUm^lances ;  the  trc>itm«nt  of  thu  arrn ;  the  lymjjh,  and  methods 
of  storing  it ;  the  vacvinulor,  atid  inethiHls  of  vaccination. 

The  Child.— ,^^. — ;Vlthough  there  is  good  gi-ound  for  believing 
that  under  fiivourahle  cunditJong  vivcciuation  luay  bec;irried  out  success- 
ftUly  on  infanta  of  a  few  days  nld,  the  cut^umi  in  some  infirmaries  and 
lying-in  institutions  of  vaccinaliiig  children  shorlSy  aft^r  birth  is  not  in- 
freiiuently  proilnclive  of  dangerous  complic^itiuns  ;  and  the  practice'  is 
to  be  discoumged  except  at  liuioa  when  there  is  danger  from  smaU- 
pox :  in  this  ciwe  the  infant  should,  if  possible,  be  kept  under  (jbaorvalion 
until  the  ana  is  healed. 

'  Tlib  metUm  b  larfcvlf  fmincliul  on  a  inKRioranniini  iirppiirrd  bj  t>r.  Bnrlnw  an>il  mjrwtf 
llw  Itnj^aJ  Co)Htiiimoit  uii   V'atciiiutioit   ]ft]>6  ;  ancl  rrfcrvnce  is  hr<|i»Dtly  iiiude  to  tbn 

mmidftttoas  or  tbe  Comnii3<doii,  v-r-.  final  Ibport  lU'.V.  p)>.  119- 1  Id. 

Final  Report  Rcr.  p.  1U>.  |«r.  Hi. 
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Tbcra  aro  two  obviouK  souri:«ft  of  danger  in  vaccinating  very  jrcning 

iiifunl-s. 

i.  A  coiieidei'Hblo  iitirnLcr  of  ttiu  cbiMrcn  burn  in  our  workfaoani; 
infirmaries,  und  lying-in  charities  ure  borti  under  cii-cumstnnccx  trhick 
eittitil  diHliesa  and  disgrace  on  llio  niotbor;  consmiutinLly  they  «ro 
oft«ii  fevblo,  mid  (.omDUiiie^  tJUeased. 

ii.  Tho  moihcf  may  take  her  di«cliargo  and  leave  the  institution 
ju»t  »l  the  time  uliou  tljL-  child's  arui  \*  must  inllaiiied  ;  thtis  ahe  m\v 
return  to  curidiliouii  of  life  vvbicli  cariiiot  fail  to  Ic  liLiimful  to  the  child. 

Iff  on  account  of  the  prevalence  of  Bmall-pox,  it  be  neceswry  to 
vaccinate  newly-boni  children,  it  \*  uineasoiiuhlD  and  probably  harmful 
to  vaccitiiite  in  foiu'  or  five  places' — lo  give,  thnt  is,  Iho  same  doae 
of  the  virus  to  ;k  neirly-borii  infant  ae  would  be  given  to  an  adult  niati ; 
•uch  a  piocoiUire  i«  conlriuy  to  sound  pritK'ip1e»  of  therapeutics.  Yd 
it  may  be  uiudvij^ahl^  tbut  a  child,  vaccimited  iu  one  place  only,  should 
receive  a  oeriificiitc  of  succutti^ftd  vaccination  ;  and  a  parent,  wboM  infant 
was  thiu  vaci:inat«d,  Diigbt  be  required  to  have  jl  vaccinated  f ully  ai 
the  expiration  of  a  yciir  from  the  first  operation. 

Pi-ft'iwts  hmlth  of  rhiU.^Xn  many  oases  which  I  have  inquired  aXOi, 
the  child,  p-evii>uH  to  its  vaccinatioTi,  h»d  been  iitilVeting  fium  «one 
ailment  which  could  not  fail  to  affect  its  general  heulib.  A-Oiong  Lhote 
may  be  mentioned  conviiUiona,  diarrhoea  and  vomiting,  acrofulottf 
glandi^,  ecxeiu;i,  and  »o  forth.  Again  in  several  \:a»ka  the  child  bad 
just  been  wcaucd,  or  put  on  some  new  kind  of  food,  fed  on  ansuitabia 
food,  or  fed  iusujhcienlly.  The  vaccination  of  such  children  i«  contFtrr 
to  the  re^juUtions  issue*!  by  the  Local  Government  Board.  Oare  muM 
be  taken  to  select  children  fur  vaccination ;  and  not  to  perform  the 
opeiMtion,  as  BomctimeA  ia  the  case,  on  children  who  are  obviously  unfit 
If  the  time  limit  for  vaicinalion  bo  extended  to  *\x  months  it  will  give 
vaccinatoi's  more  freedom  in  this  selection,  and  enable  them  to  defer  the 
operation  in  cases  in  which  the  child's  health  is  micertain. 

CircuJiistanj^tir — There  ix  coNeidenible  ri^k  (n)  in  bi-inging  children 
to  be  vaccinated  from  houmis  iu  which  there  are  vases  of  iicutc  infeeuous 
disease:  ('')  in  bringing  them  at  the  time  of  vaccination  into  direct  or 
indirect  contact  with  infectious  disease :  {'')  in  exposing  them  to  pocsible 
infection  from  sloughing  or  open  wounds,  purulent  ophthalmia,  or  dis- 
charges of  any  kind  :  (r/)  in  Kubjocting  them  after  vaccination  lo  un- 
healthy conditions  such  as  result  from  gross  sanitary  defecta.  CaMS 
of  vaccinal  injury  resulting  preaumably  from  each  of  t.hei<u  causes  have 
Iroen  investigated  and  recorded.  Xo  open  wound  would  Ite  expected  ta 
pursue  a  norm.il  course  under  such  conditionH ;  but  persons  recporaiUc 
for  the  care  of  children  among  thu  [xmr  often,  from  Jgnomace  « 
n^ligonco,  disregard  tho  mnitt  ordinary  precautions. 

It  is  deairsble  that  simple  instructions  on  thoM  essential  points 
should  be  given  to  every  person  who  brings  a  child  to  be  vaccinated; 
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Mrid  tJjiit  ihe  form  of  inich  iti-tmction  shmiM  not  be  left,  ks  it  is  at 
|in.>«ent,  to  tlie  indiviJunl  viUfitwttor.  Homo  public  vocciitatoi'H  give 
r.»rBliil  instructions,  m  ft  matter  of  routinu ;  but  tlie  |)raeti<:e  i»  not 
genoriiL 

AtTontion  Aboiild  bo  called  to  the  fact  that  whcrea*  inquiries  wore 
miMlv  for  tbi!  CominiiiMioii  into  cAseti  of  nlli^^jeil  vHccinnl  iiijiiriva  in  all  fmrU) 
of  Engbttxi.  tiot  a  single  ca^c  aiuon^El  ibe  »x>ll-to-(1o  clossei^  bu«  come  uiulor 
the  notico  of  Dr.  Biirlow  or  niy»clf.  With  few  cxccptiona  tbo  cn^(»  of 
injury  havQ  occurre<l  amungsl  Ibo  juxir  anil  ill-fet3,  bviiig  uixler  contli- 
tioRB  BO  tiiaaniury  ihiit  it  i«  weU-tiigh  iiu|HJB«ihlc  ibai  tbo  children  could 
1*  hoalthy.  In  this  cliias  the  lives  of  infanta  are  exposed  to  far  greater 
'iMngvra  than  in  the  wealthier  cltwspd ;  ami  even  a  triviiil  openition  ouch 
a«  vaccination  ruiut  Im  attcudud  wilh  a  ccrtuin  nmoiinl  of  ri>;lt,  the  riak 
Iwing  do]>endent  far  more  on  the  con^lition  of  the  child  than  on  the  nature 
and  iioruial  efTectii  of  the  oi>cralion.  For  this  i-t»;soi],  among  others,  it 
is  dodmblo  to  discourage  the  pructico  of  very  early  vaccination,  and  to 
extend  the  age  limit  from  three  to  *\x  months;  ao  that  weakly  infants 
may  have  ha^l  time  to  grow  more  vigorous,  and  iuherited  diseaxc,  if  any, 
will  hare  had  time  to  declare  ilf^plf. 

Treatment  of  the  arm. — Trrolmfnl  »f  I»!friims. — Ki»k  is  often 
incurred  by  [KueritB  who.  iu  the  desire  to  lessen  the  severity  of  vaccina- 
tinn,  wijko  the  lymph  otf  the  arm  without  due  regard  to  the  manner 
in  which  this  is  done;  dirty  lingers  or  dirty  pocket  handkerchiefs  are 
uwd,  and   the   result  often    ia  in-itauun   of   the  ]!arl«,    excessive  in- 

^^^■unatton,  gl  tndnlar  abscess,  or  some  fte|>t]c  com|)llcalion. 

^P^piVm/m^  »j  vtt,kUi. — One  of  the  most  fretjuent  causes  of  vaccina! 

W  injury  is  duo  to  the  ignorance  of  the  ivircnts,  and  their  disregard  of  iho 

■  most  elementary  niles  of  clean liiie«».  Considering  the  variety  of  dccom- 
|H>6able  Bubfilancus  which  are  applied  to  tbo  vaccimitiun  vesicle»,  uiid  in 
a  manner  well  calculated  to  accelerate  decomposition,  it  iii  remarkable 
that  the  b.-irm  dune  is  not  greater  than  it  is  (cf.  Vaccinal  Ulceration, 

I]».  614).  It  c^mnut  be  duulit'UiJ  that  so  long  as  such  ignorance  [>revailsa8 
lo  the  imjiortance  of  cleanliness  and  the  nvoidiwicc  of  mechanical  irrita- 
tion ol  the  wounds,  cases  of  injury  will  occur  from  time  to  time.  The 
only  way  to  combat  thtesu  dangers  is  to  instruct  the  parents  in  the  care 
and  treitment  of  the  child  before  and  after  vaccination. 

t  Shields. — It  is  probable  that  in  many  cases  severe  inflammation  is 

caused,  or  certainly  aggravati^l,  by  the  ui^o  of  shieldM.  The  shield  ia  apt 
to  rub  the  scabs  off  the  veatclea  and  to  produce  an  ojien  sore.  This 
danger  is  further  aggravated  when  these  shields  are  fuid  with  pus  ftom 
old  vaccination  wounds,  as  they  not  infrequently  are  kcjit  and  used  for 
one  child  after  another  without  being  cleansed.  In  all  cases  the  use  of 
tihieldfi  shoubt  be  discouraged. 
I  Dirit/  lieerta. — A  similar  source  of  danger  is  that  of  allowing  a 

p  pus-soaked  sleeve  to  rub  into  and  irritate  the  vaccinal  wounds. 
Vlc«ration  and  suppuration  ft-oquently  arise  from  this  easily  lomovable 
cause. 
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Opening  of  trsirifs. — As  has  b&on  iKiinted  out,  the  majority  of  turn 
of  eryaifteUs  oeiuir  after  the  j)r»t  week  ;  but  I  am  not  able  to  jiroduce 
(lolinite  proof  that  xha  riitk  of  inflfkmmutor.v  complioitlionft  is  incrrjiwi]  if 
the  Vesicle*  are  cmofully  opeuwi.  It  would  Mem,  however,  lo  Ik 
desirable  that  this  should  be  nvuidod  us  far  as  possible. 

/tii/Kdiim  of  arm.  —  O  '(ut  hardship  is  ■onmllmes  inflicted  hf 
rucpiiHrig  jiueiiU,  iitiilor  a  penalty  of  a  fine,  to  bring  their  childriAoii 
the  eighth  (Lny  for  iii^ptivliou.  I  hiive  seen  child reu  brought  lo  tW 
vacciniitloii  stAtion  in  driving  sttow  and  bittor  wind,  jiut  at  a  time  Then 
they  shotibl  have  been  kept  warm  and  wull  j»-ul«cted.  Such  ex]K>«un 
h  a  sorioiid  clcnionc  of  riiik.  If  the  ago  lltiiii  were  extended  to  us 
monthi^,  and  the  obligation  fur  iiidpoction  removed,  it  would  b«  poiaBAt 
fur  chililien  to  be  va^jtriiiatud  during  lh«  wariiier  months  only,  aod  tin 
vaccinar.or  would  be  able  to  cxvueo  attetidaiiee  on  tho  eighth  day  ni  )i» 
discretion  ;  or  ir.  might  possibly  be  arranged  for  the  raccinator  dnring 
the  wintoi-  Lo  iiiepuci  the  children  at  their  own  houios. 

Tho  Lymph  and  method  of  siorlng.^Thf  Lymph. — In  a  small  pi«- 
■portiori  uf  ca^e.s  tliu  lyui[>li  hi\»  hiMin  fuunil  priniarily  und  directly  rct>|<on- 
siblo  fur  Viiuciual  injury.  In  thei^c  ciues  the  fault  generally  lies  in  ibe 
application  or  use  of  the  lymph.  Certain  cxccpcioual  cjims  have, 
however,  occurred  in  which,  although  as  far  a^  could  be  ascerlained  tJM 
lymph  was  normal,  enmo  abnortnal  rcijult — such  us  genoralisod  Taeciu 
— -has  ffjllowod  its  use. 

Ho'irces  unit  jiirparaiion. — It  has  not  been  [KH^ible  to  determine  "itlk 
any  p.-eclsiou  Ihu  relative  frequency  with  which  couiplicaiions  hiive  fol- 
lowed the  use  of  calf  or  of  humikni-'ed  lymph,  or  the  iise  of  lymph  storal 
on  priiiits,  in  tubes,  or  us  a  conserve.  Abnormal  rc«ull«  occasioniilly 
follow  ihu  use  of  each  of  them  ;  but  as  there  has  be«n  no  [tossibiUty  of 
determining  the  total  uumber  of  vaccinittions  ]i«rformed  Id  tmcb  war, 
there  are  iiu  diitu  fur  KDcertaining  the  relative  i-vsulu  of  tho  &ave(<d 
methods  respectively. 

The  general  impression  left  u[>un  mo  by  my  inc)uiries  is  that  vac- 
cinalion  direct  from  the  calf  tends  to  pruiliicu  more  severe  intlammauvy 
roaccion  than  that  which  has  been  humanised  ;  although  ihurc  is  ir« 
reaiiort  tu  belicvv  ih^it  serious  intlainuiatury  or  septic  eompUcatioiis  fuUgv 
its  Mali  more  ft'c<inently  thim  they  do  thu  use  of  humaiiisct)  lymph. 

There  U  a  widely -spread  desire  for  an  increased  supply  of  calf  lymph, 
and  the  doisire  seems  to  be  a  leasotmblu  one.  The  existing  Instituliun 
fur  the  gi'atnitona  supply  of  calf  lymph  is  on  too  small  u  sciUo  to  mui 
the  demandu  made  upon  it ;  and,  vaccinatioti  being  compitUorj,  it 
been  roouminended  by  the  Itoyal  Cutnniissiori  on  Vaccination  that 
should  be  taken  to  provide  an  adequate  supply  of  calf  lymph  (or  the 
of  those  who  prefer  it.' 

i^hraijr.  uf  Igiaph. — From  a  theoretical  point  of  view  tho  bI 
lymph  in  a  dry  state  has  doubtless  great  advantngos ;  hut  in  practice 
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■JL'fband  less  tutti^fnctory  tlutn  stonige  in  tiihca.  Points  may  !« 
Hnid  without  iuleqn»t«  protection  in  tho  dui^r-ljtdon  Rtiuo4pliere  of 
ft  crowdod  waiting-room  ;  or  carried  uWui  iti  thu  pockut  muritly  wrappeil 
in  a  piece  of  paper ;  or  after  ueo  they  may  be  rcclmrgud  ami  uiif<l 
■^n  wiiliout  proper  clcansitig  and  tlj»ii>  feet  ion.  It  stiums,  thurefore, 
thiit  the  theurcticiil  luJviuiLagea  of  poiiibd  uie  more  Lbau  cuuiitcrbalurictid 
by  the  practical  objecuoris. 

The  »tora^e  of  lymph,  treated  with  glyi-eiino,  in  tiiWs' — umcIi  tulip 
pontikiiiiiig  Duty  ^uBicieiil  lympfa  for  one  vuceinalioii— Ih  pt-ulialily  tlio 
method  least  open  to  objection.  It  is  of  practical  iinporUinoo  that  only 
MidScient  lyni{ib  fur  one  vuccinaliou  dIiouM  be  cuiit»ine<j  in  uavh  lubf, 
w  serious  resulu  souetimcs  occur  from  tliu  n^c  of  u  tubu  uf  lymph  wliicb 
had  Wen  opened  for  a  previous  viicciriAlion. 

Vaccination  and  the  vaccinator. — Mflhwis  of  tmccinatim. — Cues 
of  sovero  inSammatiou,  absceiM,  ci'y«il>clas  and  ^cpilc  infection  have 
been  known  to  follow  the  use  of  some  mecbfinical  vwcciiiHtor,  or 
of  tiie  Cooper  Koee  needle.  With  adequate  biuiilti^atiun  such  mui-'haiiical 
contrivaiicM  to  shorten  the  proousti  of  viict-itiution  would  do  no  hai-m, 
aiid  might  svrvo  a  UBOfLd  putjiuse  ;  but  ibcy  du  nut  xiid  hnnlly  can 
raeeivo  the  vigilant  attention  which  is  rucjuirud  u>  keep  tliem  siirgicully 
dean.  Their  use  should  therefore  bo  strongly  cundumiied ;  and  atten- 
tion eltould  be  called  to  the  fact  that  it  iit  essential  that  iustrumvnis 
used  in  vaccination  should  bu  a^  carefully  ttterilieed  iik  for  any  other 
operation.  Nothing  but  an  ordinary  laricol  or  needle  should  be  uned, 
ami  ibe  instrument  should  bu  much  more  tboruughly  sturiliMid  thu.n 
is  DOW  freipieiilly  the  ciit>o ;  preferably  l>y  iTTiiiiereiun  in  aunie  uritiuuptic 
or  in  boiling  water,  and  by  wiping  each  time,  after  use,  on  a  fresh 
piece  of  sterili»ed  wool, 

PodpoiumeiU  of  ratcinalion. — In  all  cases  in  whiuh  vaccination  has 
been  postponed  it  is  desirsMe  tluit  a  certificate,  stating  the  cause*  of 
post|ioncment,  t^hoidd  be  proiluceil  at  the  time  when  the  child  ih  suit- 
aequently  vaccinated  ;  ao  that  the  risk  nf  taking  lymph  from  the  vesicles 
of  a  chiM  known  to  be  unhealthy  may  be  rigidly  excluded. 

Posit toa  of  pgeks. — Ult-eratinn  not  infrei[uenlly  reanli--*  from  plaring 
the  insertions  so  near  together  that  the  vitjility  of  the  IJA^ues  betuuuit 
them  is  destroyed,  and  a  slough  is  produced.  This  rie^k  is  easily  obviated 
bjT  nol  putting  the  insertions  I-cki  close  together,  and  by  not  making 
as  many  as  four  insertions  in  very  young  infanLii  in  whum  the  space  is 
more  limited. 

Rrpea/eii  rateinaiicn. — h  a  few  cases  there  is  grniind  for  believing  tliat 
harm  has  resulted  from  repeating  vaccination  in  a  child  a  week  ufter 
the  first  attempt,  when  the  first  vapciriatinn  had  proved  unBUcreBsfnl. 
It  appears  desirable  ih^t  vaccination  shduld  nob  be  repeated  imtil  at 
least  four  weeks  have  elapsed  since  the  date  of  the  first  in»crtion. 

faoemalion  Nations. — The    u»u    of   surgeries   iis    public   vaticination 
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statioiia  shuuM  W  dUc-uiinigei),  tUc  perfLtriuiinco  of  vaccinations  in 
placcj  to  vrhitli  every  kind  of  jtifectiuuB  disease  is  ndmiltod  being  of 
necessity  fraught  with  coni«idonitile  risk  to  the  irifanU. 

Cerlificiitei  of  m^cinaium. — Thei^  secma  lo  bo  a  certain  amount  of 
hardship  involved  in  the  fiict  thut  in  (ho  caso  of  a  private  patient* 
ccrtifit:»lc  of  (niMtywful  v>icci nation  nm}*  lie,  and  «otn«limc«  i»,  given  for 
iL  rusulL  which  would  not  be  (kccej;tcd,  iiiid  rightly  so,  by  a  jiublk 
vocciniilor.  Iiist-tuiced  oc(.-ur  in  which  ii  certificiUe  of  Buccessfiil  vaccina 
tion  has  been  given  by  a  private  practitioner  for  one  itiaertion  ;  wliereas 
four  iiisenions  would  be  mode  by  the  public  vaccinstor.  It  u  obvioui 
from  this  thnt  a  certificate  of  succc^iiful  vacciniition  has  no  definite 
meaning,  luid  does  not  neceMarily  show  l.hn,t  a  child  has  been  properly  , 
vaccinated.  It  is  de!»it'a1>lc  tb»t  every  ccrtiHcate  of  vaccin.itioD  vboald  ^1 
8[)Gcify  the  niiniliGr  of  aucceB,-«ful  incertioiis.  ^m 

Public  mMiiu/w/s. — A  general  luipret^sion  prevails  that  it  is  no  pari 
of  the  duty  of  a  puldit:  vnccinutor  to  attend  to  a  child  in  case  of  loy 
serious  con<!icq nonces  of  vaccination  ;  at  the  ^nme  time  some  vacctnaUn 
grutuitou^ty  devote  a  largo  amount  of  timo  and  ojire  In  a  cliihl  suffer- 
ing from  some  vacciiuil  cunipliuation,  although  they  theiu»elve«  arc 
entirely  free  from  any  bhimc  in  the  matter.  It  seems  reasonable  that 
it  should  be  jwrl  of  the  duty  of  t)ie  vaccinator  to  attend  any  child  who 
may  be  sulTcring  from  the  resulU  of  the  opcnttion ;  but  aleo  that  be 
should  receive  suitAble  remunemtion  for  so  doing.  The  (eo  which  be 
receiver  for  the  opei'atiou  cannot  be  conniderod  as  ade«]Uate  remuDora- 
liun  for  uttendiince  on  a  child,  it  may  be,  for  two  or  three  weeks. 

DistriH  nursing  in  i^mrd  to  raf^iMlMH.—ln  populous  districts,  arwl 
in  places  where  the  eervices  of  a  1raine<l  iiutse  are  available,  great 
beneflt  might  result  from  having  a  competent  person  to  act  under  the 
direction  of  the  vaccinator,  and  to  visit  at  regtdar  intervals  such  caaes 
as  at  the  ftri^t  inspecliLm  might  be  found  abnonual.  Many  canes  of  the 
intliutLinatory  kind  might  he  quickly  relieved  by  bor&cie  lint,  fomeuta- 
tions,  or  simple  antiseptic  merhoda  properly  applied.  Moreover,  x 
trained  nurse  might  render  nialei'ial  service  in  instructing  the  poor 
in  duo  cloaidinees,  and  in  the  avoidance  of  injury  to  the  arm  in  dealing  ^| 
with  their  vaccinated  children;  and  could  give  timely  vrartiing  of  ihe  ^* 
danger  of  sauiuiry  defects  or  of  exposure  to  infection  from  the  specific 
fevers,      ^^any  accidental  complicationB  might  thuR  bo  avoided. 

Summary. — To  secure  finrce*«fnl  va.-cinatinn,  clcanlineiw,  in  the 
surgical  sense,  the  careful  selection  of  lymph  from  healthy  children 
whose  antecedents  are  known  if  htimani.'H^I  lymph  he  used,  or  the 
examination  of  the  calf  after  denlh  if  calf  lymph  ho  used,  and  Um 
[Kjstponement  of  vaccin.'ttion  on  all  feeble,  cachectic  children,  or  on  ibow 
who  are  eulfering  fmm  cutaneous  eruptiona,  are  eftsential.  If  thoM 
simple  precautions  be  honestly  carried  out,  the  riak  of  invarcinated 
disease,  or  of  any  comjiltcalion  rcsuliing  directly  from  vaecinatiou,  will 
in  the  great  majority  of  cases  be  obviated. 

Since,  with  few  exceptions,  the  complicntiona  which  arise  are  not 
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liar  to  varrination,  it.  is  iinnecesuiry  to  i^^Kt^ik  at  lunglh  about,  their 
mont.  The  most  imiKTtaiit  joints  to  renteniber  are  to  ke«p  the 
poclcs  uninjureci,  tlrj',  iinil  cloari.  'I'hoy  may  lie  tlustml,  if  nuci^sBary,  with 
stAfch  and  iodoform  powdor,  or  with  gntUlc  of  biiitnuth.  If  ulccralion 
occur  it  may  lie  necessary  to  mnlce  BlinnilalJng  applicHtioa  to  lh«  'wound, 
anch  us  solution  of  chloiido  of  zinc  (>;r.  10  lu  40  to  ihc  oiiiicc),  or 
solnt.inn  of  hypochlorite  of  sodii :  lint  aa  a  rule  nircful  wnshitig  wjtih 
wmrtn  v-ater,  or  witb  a  ealiition  of  burmic  iiciil  (gr.  20  to  the  ounce), 
will  suflSco  without  any  iiiuru  jtuwurful  appliculioii. 

TIm  treatment  of  such  complicaiiuns  oa  syphilid,  eryaipelaB,  glandular 
aliscese,  eczema,  impetigo,  do  not  c;i[l  foi  lepucial  cuuiuicnt.  Tb<>re  is 
nothing  in  ihom  jwculiar  to  vaccination,  and  tliey  uiity  Ifu  truUvd  without 
reference  to  the  foregoing  oi»cr«t.ion,  provided  only  tliai  the  pocks  ihcm- 
aelres  be  kept  free  from  injury,  and  in  a  healthy  stale.  Lastly, 
it  is  above  all  things  ncccsRary  that  the  child's  general  hc4ilth  ehoutd 
be  attended  to,  and  that  it  ehoubl  not  be  vjit-oinaled  inimediiilely 
after  weaning,  or  n(t«r  any  olhur  im]H;i*tant  cbuiigu  lias  been  made  in 
the  method  of  feeding.  There  is  a  genend  diBpogition  to  regard  raccina- 
tioa  aa  ao  triviid  an  oj^eration  that  no  jirecautions  avm  iiuci'sna ry  lo  euiure 
the  well-lwing  of  tho  chilil,  niid  to  forgot  thiit  Ihc  local  pock  is  but  the 
exprcwion  of  a  conatitutionaldifiturbanco  affecting  a  change  in  the  whole 

■  being  of  the  individiial  under  operation. 

ft  T.   D.   AULANU. 
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Tlio  rollovinfi  Ki^rk*.  mMtof  whiih  li»»r  h^Piv  freijiinitly  ijnot«il.  will  ho  rounil  lo 
(-vniaiB  a  jinvt  uuniWr  vf  niKrciicus  tu  ilw  lilaralure  wl  viM-iiiatitfu,  iu  ulditioa  to 
llioM  altvuly  givcu  in  cbis  ulick  :— 

1.  RiiHw,  IlKiKKicri.  llnivthufh  ittr  Vnerinittirm.  I^'ipHfi,  ISTfi. — 2,  Creioh- 
TOK.  CUABLEB.  Xttiinil  Iliftu'y  f/C'vu-  fiM  itiui  t-''in-iiinl  -Vy^JiiVii.  U'titlvil.  1837.— 
a.  CstmK»HA?iX,  t  W.  Ui*>i/r\i  and  Palholuytj  of  VMcHMtioii.  \au'\i<n,  ISStf. — I. 
KorasiKn.  M.ri\t.b.  I,*i;on!i  mr  la  ^mhiliii  <!<vsiiiair.  I'Bris,  18S9.— 6.  KDiwr,  U,  L. 
/M»  I'athtiufit  tUr  ScA  ul^/otAvTi  ■  Jmp/unij.  Ikrlin,  IStfft.  — S.  I^iixuKr,  Eknkki. 
iHtli/UfMirt  tnr^l'!]iiafMe  ilit  tclrnat  nMiruJrf.  upticln  "  V«L'i>iiie."  Pniu,  188^. — 7. 
I-fj-TK,  Til.  Varuiit  it  foKOu.  (Wli>,  1?W.— S.  M-Vaii..  JoHS.  Fa^yuUion  f'indi- 
|j>ti<i»n,    1887.  — 9.     I'ltii'irii.    Hr.c  ip,       /'c    l^cftutt-ii-'-len  ■ /iny/iniff.       Wien, 

—to.    Sr.niiV.   E,       j1    f/nnrl'mal-  »/   i'.uri'natiim.       I^lidoij,   IStfS.— 11.    TkOU,   W. 

Mad  yatcitmiift,     Luiido.u,  ISH'3, 

Tb<>  Final  Report  of  tliD  Roy.nl  CAmmiMion  on  Vnoi^ination  iLoiidnn,  7.yn  nnd 
Shiottlstraoil*,  189*1}  contain*  Jiii  iiiutii.-ililn  Miiimiiiry  iif  tlin  liiitoty  ot'  viii'<-iiinti<iri  ntiil  of 
ITm  cvIdcDM  laid  hcfuK  tlie  Counuixiiijii.  A  vulumci  uoiituitiiuji  iIiin  rupiii'i,  ohhI  nini'li 
faforniadon  conoeming  viiccinil  coinjilioations,  will  ftLonty  be  issna-i  by  tha  Nnw 
Sydeahatn  Socivt/  (L«wi«  ami  Co,) 

T.  D.  A. 
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PATHOLOGY   OF   VACCINIA. 

What  Is  vaccinia  ?— It  is,  in  the  human  siihjcct,  a  cpMrific  (tbarthi 
i-h»racLenM.><l  by  tht;  iippwkpincv  of  u  locU  cniption  p»»ing  throujdi  ibt 
stages  uf  jHipulo,  vL'iiii-le,  and  {)ustul«,  itsiiuciati^l  wiih  uiore  or  Iw  ooo- 
stituiional  <listtirhAi)ce. 

Tbe&e  GymjilomB  arc  prcxliiced,  indiflercntly,  by  the  inocuhuLon  o{ 
lymjih  (lnriv(«3  fr(iiii  veninlcs  similarly  brought  about  in  aprcrion* 
in  tlin  [umiaii  l)(--ing,  or  fr(Hii  th«  eruptive  vesicles  of  a  ilisfAAt!  of  IjritiiM 
aaimals  called  tnw-pox.  Such  inufulation  pn)ceBa.  whichever  way  ind«ti;«l 
is  known  as  ^iicciiiatiort.  This  name  waa  originally  (ievtned  by  Dunnuijl 
inspired  doubtluai  by  ibe  teriuinulogy  of  Jenner,  wbo  wrote  of  tt 
disoi-der  under  the  title  of  Variolm  vacciiiiB.  In  this  manner  Jpnt 
gave  expiv-asion  to  hia  belief  that  thi-  mnlndy  comnifiiily  known  »a  an 
[K>x  was  in  reality  nuthiny  more  or  leua  than  «maII-pox  of  the  cow. 

Uut  sitiin  it  w»8  (liHCitvert^d  llutt  if  there  weiv  Btu-li  a  niaUJy 
"amall-jHtx  of  the  cow,"  th^'vc  tutw  also  a  ttitiall-pox  of  the  hors*,  i*')i>''M 
under  the  name  of  "  greaw,"  was  resorted  to  ae  a  source  of  voecirM^ 
lymph.  Dr.  I.oy  was  the  first  t«  diHtingiiinh,  in  any  saiijifactory  Eaahion,; 
const! til Lioiial  greaac  froii)  a  merely  local  afTertlon  ;  and  t1iu«  he 
plained  the  failure  on  the  ])art  uf  many  experiiuciitera  to  tian»iinit  fat 
IH)X  to  the  row. 

Th;it  a  <r<>ii.><titutioiial  (tiReiMe  of  the  boi'se  clianu.'leri«>d  by  a  venci: 
eruption  can  be  induced  by  the  inoculation  of  this  animal  with  the  tir 
of  Cow  |>ox  or  varcinia,  ha.i  been  shown  exporimeTitally  by  Chaurcan, 
injected  vaccine  lymph  subciitancou.'^ly  and  also  into  the  lymphatic* aud I 
Mood'VCi^aulc)  uf  c(j1u«.      In  nearly  half  the  number  of  eaaes  opornted  m 
the  injection  of  the  lytnph  waa  fnllowed  liy  a  goiiuraliwyl  eniptiun  wlucli 
Ctiaiiveau  calkd  "  horse  pox."     In  nil  probability  .Jeuncr  was  mifftakfrn  in 
his  asftumpttoti  that  "  grease,"  in  the  sense  of  horse-pox,  was  a  necciaij, 
antecedcntt  to  cow-pox  ;  but  at  the  same  time  there  can  be  little  rjuul>t  tt 
these  two  diaeaiies  aie  ^'^vy  elo^ely  allied,  if  indeed  they  be  not  idi-ntk 

That  this  is  so  is  shown  by  the  fact  that  numerous  strains  of  VMrii 
lynip)]  havi^,  fioin  time   to   time,  been  niineil  from  the  e<|uini*  Bortrcc — tl 
protective  power  uf  which  against  smallpox  we  have  reason  to  bdici 
vna  cqiiitl  tci  that  of  lymph  of  undoubtci  bovine  origin.     As,  however,  i| 
is  obvious  that  cow*pux  wa^  the  soiuee  of  \\w-  lymph  stock*  first  iul 
duccd  into  use  by  Joniicr  and  his  contcniporaries,  it  will  be  of  intrrest  lo 
study  briel^y  the  nature  and  clinical  appiMranccs  of  this  disCASO  as  t«CTi 
in  the  cow  and  v\m  in  luau ;  whether  accidentally  coutracUxl  or  intva 
tioiuilly  inocnlnted. 

Cow  pox  In  the  cow. — For  a  description  of  cow-pox  in  typical  k 
M  it  wan  known  lo  Jencicr  uitd  hie  conU:Di|K>rane«,  it  is  neceasary  tu 
suit  the  wrjtingB  of  the  early  p<i.rt  of  the  century,  at  which   period  tl 
attention  uf  the  medical   and  sciL-rilitic  wurid   bad   been  specially  dir 
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to  this  affection  of  cows  by  the  t^rAching  of  iJic  ftpfUillR  of  vnccination. 
rrolKibly  lh«  most  tnwtworlby  jtcvuunU  an-  ihusB  piililiHiicil  1>y  Bi-yw  ol 
K^linlnir;:li,  ami  latur  liy  4't;i'ly ;  mid  JL  Jh  fnmi  their  atatcmuntt;  ihut  the 
foDowiii^  description  of  tho  maliuly  ja  derivcfl. 

Accuriliii^  to  these  ol«wrvor«  thia  affection,  when  once  set  agoing  in  \ 
herd,  tiTnda  tu  a])n!Hil  with  cuiifiidunililu  m|iiility,  this  "  matter  "  of  the 
resiclf'fi  bcin^  canwl  Ijv  the  hainia  of  the  milkors  frara  one  cow  to 
another.  It  miikM  it«  ap|K'arance  e^iH'cinlly  in  X\w  spring  nwifon,  ami  is 
oliHened  iifion  the  uddors  uiid  tcata  of  the  ctiwa ;  at  fiitjl  in  thu  form  of 
small  resicics  containitig  a  limpid  Hiaid.  These  vesicles  iirc  of  a  hhiiah 
or  livid  colour,  nnd  are  snrmundpd  uriih  cousiiJcraMo  crysipelatoid 
Hwelliii^;  and  iiiflammation.  If  rii[itui'<-d  thu  vusidcs  tend  to  Ixtcome 
irregular  about  tho  edges  ;  and,  unlctw  «iro  bo  ihcn  taken,  arc  very 
apt  to  degenerate  into  foul  iimi  troulilesome  »orea.  During  the  course 
of  the  affection  the  cow  is  not  infri'<]ucntly  otwcrved  in  Iio  in  hiid 
hea-lth  \  the  appetite  ia  impaii'ed,  the  temperature  is  above  normal,  and 
the  secretion  of  milk  may  be  considerably  dimiiuBlied.  If  the  maturiul 
from  the  ^'OAtcIc^  on  the  udders  or  t«ats  of  ihn  enwK  happen  to  come  in 
i-.f)nLu't  with  an  abrasion  of  tho  skin  of  the  milker's  bund,  sueh  [Jei-sOn  is 
apt  to  become  infected  with  the  dJHeaee.  U'hen  the  uilincut  ib 
rummnnicated  in  this  manner  it  i«  lermwl  M.'nuil  cfir-ptn.  to  ditttinguish 
it  frnm  tlmt  form  which  is  iiitontioiially  propiigntod  by  inoculation, 
under  which  conditiona  the  affection  is  iesa  virulent  than  when  com- 
Tnuniratcd  in  the  former  way.  Ppoliahly  the  more  Bovere  form  in  which 
caaual  euw-piix  usually  a])pear*  iw  to  «onii>  extent  due  to  the  situation  nf 
tho  ri'Multing  vesicles,  and  to  the  [>uridL>ul  nature  of  the  eecretiou  fram  the 
BorcR  on  the  cows'  le-its  or  uddci-s. 

Casual  cow-pox  In  man. — When  cow>pox  hm  lieon  communicated  to 
the  milkers  in  the  casual  way,  »mall  inHanicHl  sjiota  appear  in  a  few  days 
upoin  the  hands,  more  paniculai-ly  about  the  joinlfl  and  tips  of  the  fingers. 
Th(?«e  spots  quickly  as^sume  the  appifBH-ante  of  «nall  bliKleif,  somewhat 
resembling  those  from  burns,  which  go  on  increasing  until  they  become 
large  veiicles  of  a  circular  fonn.  with  a  flat  or  rather  a  concave  nurface  ; 
their  edges  being  considerably  elevated  abuve  their  centre.  They  have 
then  acquired  a  somewhat  bluish  colour  and  arc  found  to  contain  a 
limpid  fluid.  After  some  days  the  parts  around  the  ba-te  of  these  vcaicles 
Wcunic  considembly  ewollcn,  hiird,  and  influmcd  ;  and,  as  the  affection 
a<lvancc8,  they  may  aamme  somewhat  of  an  erysipelatous  uppearance.  Pain 
aud  some  degree  of  Bwclling  of  the  nxiliary  gliiucU  now  denote  an  absorp- 
tion by  way  of  tho  lymphatics,  and.  with  the  usual  eymptonis  of  fever, 
mark  a  constitutional  affection  which  i«  sometimes  so  severe  as  to  in- 
capaciute  the  person  from  following  his  usual  employment  for  some  days. 
It  dues  not  apjwar,  however,  that  a  general  eruption  ever  follows  even  on 
the  smartest  attack  of  casual  cow-pox.  After  a  few  days  the  pnin, 
inflammation,  and  hankiess  of  the  surrounding  piirts  gradually  nl>ate  ; 
hut  tho  vesicles  not  infrequently  ulcerate  instead  of  becoming  encrusted 
and  drying  up.     These  ulcerations,  however,  gradually  heal  up  in  courso  of 
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tima  without  ocoasinn  tng  any  lasting  injury ;  nrw)  tbo  constitutional  aJTectioa, 
although  flevero,  is  nlwayft  tnuiiiioni  and  uitattcndod  with  dikngor :  tkrrt  ii 
nocasu  on  record  in  wliic-li  ciuitial  cow-]kix  U  known  to  have  iirorix]  bbd. 

Inoculated  cow-pox  In  man. — Tn  thccow-pox  indiicMl  hy  inoculation 
appearances  whk-h  prcsuni  thomselves  nwy  differ  conwdemMy.  in  bobo  »■ 
8pL]clH,fruml.h<MUU'hicli  liuvu  )HiL'iidi»>cril>udfuioccuiTing  inthocajnuldiHUK 

Thus  altout  thf  third  day  after  the  insertion  of  tho  vinw  of  caw 
pox,  either  by  ]juncUtro  or  by  slight  incision  in  the  arm,  iv  sm»ll  inflntniM 
spot  in:iy  be  ulmurved  at  tho  ]Kiirit  whctro  tho  initetiUlton  was  prrforened 

Ni:xt  day  thia  spot  ftf»pe;irt  still  more  florid;  and,  on  p*«ing  tl»f 
point  of  tliQ  linger  over  it,  a  curtain  degree  of  haixlnuss  and  »irelhiig  ti 
readily  ])oiTiipliblo. 

By  thn  tifth  day  a  Rmall  pale  vn^iclc  occupies  the  spot  whcra  tlie 
inflatii [nation  began;  and  the  atTeetton  begins  to  assume  the  chnnc- 
teri^tic  appofiranco  of  cow-pox.  The  vehicle  haa  now  a  milky-vlitlr 
coloiu'  without  any  inflammatory  zone  around  it,  it  is  evidently  depmwii 
ill  the  tentre,  ami  il.e  eiJgos  are  considerably  elevated. 

For  tho  nitxb  two  days  the  vesicle  incrt^iftcs  in  aiKC  and  retains  thf 
samo  character,  ko  that  by  the  seventh  day  it  has  acquired  very  ««■ 
Biderabln  migniliide  ;  if  the  iu™Mil:ition  Iw  pPi-formeil  by  a  putteture,  il     ' 
&e»nmes  a  circular  form  ;  if  dotie  by  an  incifiion,  an  ohlon^  form,     Bnt  it  ■ 
both  c.is(»  tho  margin  is  regular  and  well  dcfinwl ;  wliile,  the  oentre  ■ 
hocoming  still  more  depressed   and    tho   edges  liecoming  more  tmpil 
the  uhale    pilt:*  uii   an   appearance   which   ia   very   charaeterialic  uf  Ikia 
particular  aftecliort. 

About  the  eighth  day  from  tho  time  of  inoculation  an  inftaramUOfj" 
xone  buj^ins  to  appear  around  tlie  base  of  the  vesicle.  This  iucreuo  lor 
two  or  perhaps  three  days  more,  by  which  time  it  may  be  two  inches  or 
longer  in  (liiiniwtn'r  and  of  a  bright  red  colour.  .\t  this  period,  abn,  the 
vesicle  »till  rutaiuv  itji  concave  appearance  ;  the  crust  iu  the  centre  ha*eo»- 
fliderably  iiicroased  in  »i<te,  and  begins  to  luiMime  a  dark  or  bmwnish  colnt. 

Aiioiit  thp  eleventh  day  the  vesicle  hiLs  fittainod  its  grwit««t  magnv 
tudu,  uud  thu  KUiTounding  inflHniniatioii  begins  to  abate.  The  fluid  in 
the  vesicle,  which  before  was  thin  and  trHrifl]Kirent,  is  now  more  %-iand 
and  eUyhtly  turbid,  After  this  period  the  whole  Wromca  quickly 
cnnvcrtL-d  into  a  smooth,  shining,  and  somewhat  translucent  dry  cnul  ot 
a  dark  hiownish  or  re<l  colour. 

Tiiis  crust,  urdejis  forcildy  removed,  will  adhere  for  a  week  or  moft' 
and  then  fall  oFT,  leaving  the  skin  beneath  apparently  »ound,  but  Uvid  fi 
a  time,  and  more  or  le^^  permanently  scorrod. 

In  children  little  else  than  the  above  local  process  is  noCicoablc ;  hut  in 
adult?  constitutional  symptoms  are  apt  to  he  somewhat  severe.  Abnot 
the  eighth  day  from  the  tiinu  of  iuoculittii.in  the  glanda  in  the  aiilU 
liBoomi!  a  liLLlti  swollen,  and  tbero  is  paiu  and  litifl'ricss  on  moving  the  arm. 
Headache,  shivering,  a  rapid  pulsi?,  and  other  febrile  symptoms  preaent 
themselves ;  and  these  may  persist  for  a  period  varying  from  a  few  boun 
to  two  ur  more  davs. 
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V       Thtt  ralatlonship  of  variola  and  vaccinia. — Aliuust  from  JennvrV 

m  <l«y  tho  w\w  (if  till'  prJiciict'  m'  viu'ciiiaiiuu  lias  liy  witno  Ih-'l-h  impu^m^tl 

on  tbo  pica  that  inoculntion  of  one  Uiwasc — "cow-jxjx'' — could  n«t  be 

axpectwJ   bi   cxort  tuiy  really  prolcoiivu  ucLiim  ugitiiiHt  thu  (liBoiiae  of 

muill-ptix,  RUppoMHl  to  l)c  totally  dttfcrcnt.     vVn4,  if  t)tc  tWjtin  of  cMcntJal 

^dif^ereIK'ti  betweoii  Llivw  iiiHliuliea  weru  «:H]utl>]c>  uf  (leinoiutntliiin,  no 
doubt  tbu  objt!ctiuii  woii[<)  lie  t)f  cotiaidirrullu  wri^ht.  For  tbcru 
uiBta  little  wcll-nnthcnticatcd  cWclcnco,  if  niiy,  that  tlic  living;  vims  tA 
one  tiitfeuae  »  capable,  when  iiiQcuktt>«l  itiMi  un  anitiul,  of  aiTunlitig  pro 
lection  ogiiinet  the  efTct;tii  of  inociibitton  of  thu  virus  of  un(»tliL-r  untl 
totally  different  (lineANc ;  nlthoufch,  tio  doubt,  when  two  differont  vinist-a 
arc  inocuIateU  nt  nearly  one  and  the  v&m^  tirriu  the  iiicu^Hittoii  periud  of 

tihe  second  infection  may  bo  anmpwliut  pn)lon(;i'<].  In  hit:  liittl  iia)wr 
Jenncr,  aa  haj  been  iiaid,  arlvaricc*!  the  thesis  thut  »iiiin1I-piix  ami  cow-pox 
am  iduntical :  IhiI,  even  at  thu  prestMit  day,  »)nlrovcrsy  wages  hotly 
around  thi»  queHtion  ;  and  it  still  iin'aits  a  definito  solution. 

There  can,  however,  be  no  objection  to  our  spoakinj;  of  vaccinia  as  "one 

,<9lth  etaall-pox  " ;  iiinco  it  matters  liMle,  fi'um  uiir  pni<i:iit  jHiiut  uf  view, 

er  .tniall-pox,  on  its  trannferonce  from  man  to  the  boviiit  iLnininl,  bc- 

oomee  actually  transformed,  or,  a«  sojuc  would  niaintJiin,  men-ly  nutililifd. 

During  tbo  long  period  which  hiui  now  elapsed  Fincii  thu  intnidiR'tinn 
of  racciuntion,  many  oluervent  have  not  thciiiat'lve<)  iho  t^isk  of  uLti^mjitinj;, 
by  exiKrimuntnl  nietbods,  to  Kolve  the  probUim  of  thu  true  relationship 
of  variola  (o  vaccinia. 

These  attempts  have  ill  been  dirpct^tl  to  ihe  possibility  of  giving  rimt 
to  oow.pox  by  the  introduction,  in  one  or  another  manner,  uf  the  matter  of 
amall-pox  into  the  systpm  of  the  bovine  animal.  In  the  great  majority  of 
mefa  attempts,  which  m-e  vastly  mort;  numerous  thiiu  is  generally  eiipposecl, 
tbe  rosiilts  have  been  altogether  ncgtitive.  Hiich  has  been  the  cnfic, 
for  the  most  part,  not  only  in  the  ex|>ennic)it!*  of  Sondcrbuid.  Ccely, 
Chauvcau,  and  others,  who  endeavoured  to  inlitxluce  the  contagion 
through  absor])iion  by  the  re»pimtory  or  circidatory  organs,  Imt  also  in  the 
*till  gn-Mt«;r  nunilicr  of  ultempts  to  bring  alusuL  infocliuii  of  the  .system 
bjr  nwani  of  iiiocuUtion  on  the  ekin.  In  i-ertain  tn.stan(;e8,  however, 
theee  inoculation  cxperimcnia  have  been  nttcndc^l  by  rottults  which,  iis 
shown  in  the  Heport  of  the  Itoyut  CouimiiMiiou  on  Vactination,  fall  into 
one  or  other  of  three  caU^gorluM  : — 

The  first  fai*portf  includes  the  experiment*  in  which  the  inoculation  of 
aiialU{)ox  uiatter  into  the  udder,  or  odjuiiiing  |)arUs  of  the  bovine  luiima) 
gave  TiK,  at  or  near  the  seat  of  irnR'uUieoti,  to  a  vehicle,  either  identical 
in  visible  chnrsctors  with  the  onlinary  vaccine  vesicle  prixhicod  by 
inoculation  nith  the  niaUer  uf  cow-pox,  or  to  a  vehicle  tbu  features  of 
which,  while  not  corresponding  wholly  with  those  of  a  perfect  vaccine 
veeicle,  so  cloaely  resembled  it  as  to  justify  the  recognition  of  the  vesicle 
as  a  vaceino  vesicle. 

Also  it  includes  crpcrimpnu  in  which,  thougli  tbt«  IochI  result  had 
oot  tho  characters  of  a  perfect  vaccine  vesicle,  yet  lympli  from  it,  when 
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Ciirrie<l  tlirniiy;h  a  Boconil  or  tliinrl  remove  in  lh«  cow  or  i-ftlf,  preaeidtil 
resiiUa  fully  tiimiifestring  those  ch;irar?tcre ;  arxi  when  again  Iransfnnd 
to  Tn-in  ftavc  r<'snlt-s  niiflistin^TiiiahAlilp  fmni  tlio  ordinary  raccini;  Tcutk 
Indeol,  lyinpli  of  sii<:h  »  pc-digree  hascomti  intogenerul  use  for  vacdiatkt 
purposes. 

0(  ihftse  Pxporinienl«,  the  l>e*t  known  and  moot  cjimted  ftr«»  iiic»«ol 
Thiole  (l»3t<},  Ceelv  (1840),  Bndcock  (between  lt<40  and  1860>.VQig1 
(lt«81).  Hncciiis  nnif  Kteniod  (1K90).  King(1801),  Simpson  (li^92Vuil 
Hiine  (1M'.'2}  ;  Uut  tliere  ar«  sevenil  ulli«r  experimfiiter*.  The  dctAibot 
Uie  GxjiL'rimemti  are  very  snuity  in  thu  cases  of  Thielo  And  Badcock;  bat 
more  full  in  thii  others,  especially  pcrhnpa  in  thoM  of  Ceely  nnd  H«ttmi. 

In  ihx  atfond  eate'tortf  may  l>e  plnced  the  ex|>erimeriU  of  Klein  unl 
Ccpemaa  Klein,  who  in  1-S79  htkd  nbuuned  ia  thirty-one  triaU  wUl 
then  ajipcarcil  mere  nogntive  resultA,  found  in  a  renewed  researdi  in 
IS92  that  tlie  re»tult  of  the  Qntt  iniK'ulatiun  in  the  t-alf  of  unall-poi 
mutter  win^  not  a  distinct  vesiclt.%  but  morc-ly  a  thickening  and  redness  of 
the  wound.  J.ynipli  {tre-s^ed  fn)in  \\n-  thickvned  wound,  when  inocuIaUil 
into  a  accoitii  calf,  produced  u  liku  hut  nither  lumo  niarkcd  rueult;  whik 
iho  thickening  and  reddening  still  further  inirensed  as  the  proc«n  wm 
repeated  iit  a  thiid  and  in  a  fourth  calf.  Lymph  »)]ueez«d  from  th< 
wouikIh  of  &  fourth  culf  jmnlucud  iti  a  child  typical  vaccinia,  and  owU 
from  the  child  produceil  in  turn  typical  vaccinia  in  a  calf,  t  rnvfclf 
olii^ined  iti>itit-wbat  similar  remiltK ;  lite  ixppeanincvs  inerc»«ed  in  tbn« 
roniovea  ami  approached  those  of  typical  vaccinia,  hut  did  not  reach  tiirm. 

7*^1!  third  Category  consists  of  the  results  obtained  in  an  eUhem« 
inquiry  conducted  by  a  Commission  of  the  Kuciety  uf  Modicat  ^ieitcM 
iiL  I,yon»,  with  Cluiuvimu  at  its  head.  Those  resiilta,  reiiorn'*!  In  1P85, 
wcri)  briefly  as  follows  : — Inoculation  of  the  cow  or  heife-r  with  Bmall-poi 
niJttter  in  uiiy  ouh  i)f  the  thirty  iiriinudfi  nsnfl  did  not  givii  rinc  to  a  vac^xm 
vesicle:  nin*ortln^lesH  a  definite  reaidt  was  obtained,  in  the  form,  how- 
ever, not  of  a  vesicle,  but  of  a  thickening  and  inflammation  of  the  womid: 
wlien  a  puncture  had  been  nuide  thie  became  a  papnle :  lymph  squeend 
fmni  anch  a  pipulc,  nnrl  inserted  into  a  oecond  animal,  gave  rific  to  a  Iflce 
papule;  nnd  tlii^  H^'aiu  might  be  used  for  a  third  animal,  but  ofttn 
failed :  and  thn  effcrt-  could  in  no  case  be  carried  on  thronph  more  than 
three  or  Uiwr  removes.  When  the  inoculalinn  watt  repeRte<l  on  an  aninud 
on  which  n  previous  inoculation  had  produced  such  a  papule,  no  dbtioct 
papule  wn3  formwl ;  and,  moreover,  lymph  squeezed  from  the  seat  of  the 
inter  inociiUtion  protluccd  no  efTect  at  all  when  u»ed  for  the  subeeqaent 
inoculation  of  another  animal. 

There  i«  evidence  that  thr;  devel'ipment  of  the  paptUe  wa*  the  result 
of  the  specific  action  of  the  virus.  This  inference  i»  8tren;;theu«i  by  the 
fact  thiit  no  such  pipule  w»r  prwlucvd  by  the  Lyona  Coramiaaioa 
when  the  omnll-pnx  matter  waa  inserted  into  an  animal  whii-h  had 
previously  had  cow-pox  naturally  or  artificially  ;  as  well  as  by  the  fact 
that  when  an  attempt  was  made  to  vaccinate,  %vith  \*accine  Irmph  nf 
proved  efficacy,  ao  animal  on  which  a  papule  had  been  so  developed  hy 
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iiiociilalion  with  etnalUpox  matter,  the  vncciniitioii  fiiilcd  ;  though  the 
aiumiLl  !i:ul  never  Imd  natural  cow-pox  nor  lieeti  vaccinated. 

The  ejieciiic  nature  of  the  lymph  of  the  "  Lyons  "  papule  ia  held  to  bo 
shovni  by  the  fnct  thiit  stirh  lymph,  when  used  on  the  humnii  suliject, 
;p»ve  riite  tn  sin.iil-pox.  On  the  nthi'f  hjiiul,  it.  Ilis  htni  Ui7i«l  that  in 
thij(  v.uic  the  virus  piwlucing  the  efi'cct  was  simply  the  origiuiil  sniiill  (wx 
niiiltei-  ua(Kl  in  the  inia-uliili'in.  jmnlucing  the.  |Nipiile  mid  still  clinging 
to  (he  wound.  This,  however,  is  <:onMiH.^red  Ut  Iv  ditprnvoil  hy  the  ex- 
perience that  lymph  from  a  "Lyojis"  pnpulc  of  the  second  remove  also 
jjave  rise  in  the  linmrLn  sidiject  to  fimiillpitx,  ThiiH  Chnnvwiu  and  hia 
Commissimi  fmind  that.  smuU-pox  impl:mt<vl  in  tho  bnvitie  animnl  pivc  riwr 
to  a  specific  eftect  whidi  was  imt  cow-pox,  but  was  of  the  imlnre  of  small- 
pox ;  th(m;,'h  '\\»  mariifoetiitinns  iu  the  cow  were  diflereiil  from  tJioae  of 
small-i^^jx  in  man. 

With  the  exception,  then,  of  Chauvcau  and  his  collpngueH  of  the 
Lyons  Commission,  all  tlio  ohaen-ers  mcntionwl  claim  to  have  obuiincd 
[wsitive  result* — in  a  c*rl-'iiii  ninidier  of  their  px]>ci'im<-nt«,  at  uny  niU' — 
OS  i-egiirds  thu  production  of  typical  v;iccinia,  after  one  or  moro  removeti, 
AS  the  result  of  Vflriol.itinn  of  the  riilf. 

By  no  one,  appjuently,  hits  fHiLcet*!*  Iweii  aKaineil  invariiihly  ;  but  it 
i8  among  the  experiments  of  the  earlier  obucrvcrfl  especially,  who  made 
tUG,  for  the  most  part,  of  heifert  and  milch  cows,  that  the  largest  pro- 
(X>rl.ion  of  alKjrtivB  attempts  are  to  \y»  met  with.  !Sulisec|uent  experience 
lius  aliown  that  success  i*  much  more  likely  to  he  attained  if  kiIvcs  W 
ii&od  iiistL>ad  of  ht-ifors  or  cows.  In  Thi:«  ^'>.V>  pcihujpti,  Chauvcau'^ 
Humcwhat  jinotualuns  tesiiUs  may  bo  in  part  ex])1ained. 

W'iih  riiferent^u  lo  recent  exiwrimeuLH  on  vaiiolalion  of  the  mlf,  il  ii« 
worthy  of  nolo  alfto  timt,  as  previously  mentionwl,  diflereiil  obaen'cm 
have  obt;unud  loc-id  oITlh-I^  iu  thai  uninial  which,  in  ditfeivnt  ca]vL>s  of  u 
serica,  luve  varied  cunsidfni.lily.  The  linal  roault  has.  however,  afl^'r  u 
greater  or  less  numljtr  of  roniovcs  from  calf  to  cjdf,  beon  invariably  thr 
same ;  namely,  a  IochI  vesicle  is  jiroducud  which,  by  no  meant!  at  our  com- 
mund,  mieh  as  iho  tippearani^e  and  courBo  ihnrt-of,  iir  the  jimieelive  power 
of  the  lymph  derived  therefrom,  is  dirtinguishable  from  true  vaccinia. 

Althcini^h  prat^tioally  thnre  is  unanimity  of  opinion  among  those  who 
have  work*;d  at  this  Biibjocl,  it  mii-it  Iw  confessed  that,  secinj;  the.  condi- 
tions under  which  thny  w«tt»  carnLnt  nut,  nmiiy  of  the  earlitr  experiment* 
are  r)f  little  worth.  Somo  of  rim  main  oltpvticmK  are  bng(>i]  on  the  um, 
froijapntly  concom it.int.,  of  vn^-'ino  and  of  variolous  Innjih  on  the  same 
animal ;  ami  on  the  want  of  cire  as  to  1-ho  cleatiliness  and  fix-wl<jm  from 
vaeeinf  eunlaminatiou  of  laniMits  and  "{KKnlD"  ui^ed  in  tli«  ex]wrim«nt3. 

Objrction  of  similar  sort  against  the  variolations  of  the  calf  which 
have  been  achieved  in  t(«:ent  years  is  hardly  valid.  In  Bome  of  the 
more  recent  cusfw,  at  loiist,  »|a!eiul  precautions  have  been  taken  to  cufure 
that  the  instrutnc-nts  and  table  wero  stctiliacd,  and  to  rcndftr  the 
environment  of  th«  animal  such  ;is  to  aflbrd  no  likelihood  cf  the  com- 
mimidktioxi  of  vaccinia. 
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The  nnmW  of  eiicces-sful  ca«e«  which  l)av«  lie^ti  recor 
Urgo,  that  it  is  ditticult  to  botiovo  thj4l  soui'cob  of  fikllacr  of  the«Wt 
^(jrt  shitiil*!  hnve  bci'ii  prvaciit  m  cvei-y  iiiiit«nco ;  and  it  is  tlimfun 
wulliugli  impcHjKiblu  to  icsiiit  ibu  concliuioii  tbul  a  cbun^  uf  sauUfm 
iiiui  vuceiiiiii  miiKi  really  hiivo  coino  iiboul. 

If  then  it  \-.M\  \w  corictiiitivoly  pmvocl  that  «mall-pox  l/mpb,  kf 
luiMiiiig  ihrou^b  tbu  evbtem  of  the  ealf.  can  he  so  altered  iu  duurftotora 
Lo  liL'L-onio  dcpiivcd  uf  it3  {lowor  of  i'nusing  a  generalised  emptioa,  «l^ 
iiiduciug  at  the  tiilc  of  iiivcul»tioii  a  vehicle  uiidistingtiisbaltle  from  i 
ty[>iai]  vaccine  veeiclo;  and  more  importatit  still,  if  ic  he  shown  llui 
when  truiisferrcd  again  to  man,  it  boa  by  such  troatnieiit  cotnplctelr  lost 
its  (ynner  power  tu  ptmitia'  «  yenwiid  diswise,  it  may  fairly  be  awftfUd  I 
lluiL  euw  pox— or  mthor,  ihul  ariilicially  iiiuuulalvd  form  of  ibe  diaeiM' 
which  \i«t  term  vai^cinia—is  nothing  more  nor  1e^  than  variola  nodi- 
Hod  In'  tiunKmia«ion  through  tbe  bovine  Kuiiuat.  l'erbap«  the  a>o*t 
ri'oaonjibli^  interprcuitiuu  of  such  reeultd  niuy  be  that  small-pux  and 
vHCc-iiiia  iiro  both  of  thi;iii  ilcwonditi  from  a  voiiiitiuu  i^tock — froni  an 
HtiL-cslor,  fur  iuEUiiiui^  wliich  i<%uinbl(il  vaci'iniu  far  more  iluin  it  rcfiutnUid 
BiniiU  piix.  It  is  c'ddcoiv&blc.  indci'd,  that  the  st'omin^  vaceiniH,  obtained 
in  tbv  calf  by  iiiucuhitioti  of  snmU-|i<.>x  niiUtt'r  into  that  aniiu:t),  mxy  «ft<r 
all  be  bill  u  ruvurHiuii  to  uti  auu-eudunt  type  :  uiid  in  this  ooiinectiun  «e 
miiy  cnll  to  mind  a  fact  of  universal  experience,  namely,  that  \-amnii, 
huwuvur  it  uiay  huvu  arisen  in  the  poet,  ur  v,  nuulu  tu  appear  in  the 
prutcnt,  r.xhiliitti  little  totidency  lo  ">tjiort"  (a^  for  iriataucc,  by  luonifeA 
*"K  *  "gcncndiHcd  eiiiptiuji '')  in  the  direction  of  small-pox. 

Mr.  i'ictoii  and  Dr.  Collins,  in  their  adiK'nduiu  tu  the  Report  of  Af 
Iioi/'tl  ('f/mitjwum  <m  FiirriiuiJwii,  lay  iiiiifh  i>trf«s  on  the  wont  n( 
"cvitlenee  t»  show  that  inoculation  of  tJic  pox  of  tho  cow  on  the  bumu 
skin  has  evor  priHlutwl  Rinall-pox. " 

Variola  and  v.ueinia  may,  ncverthelesa,  have  a  common  ancestry,  cince  it 
in  not  unlikely  that  variola  may  have  dc-|>arted  widuly  from  tbe  oHjPmI 
type,  and  liiivo  giiined  »n  u:[alteil  viriiletK-t-  by  Huci^eiuiivu  n^jtiiMliK'Lioii  in 
man  nridi^r  c^onilttions  favourable  to  its  propitgation  and  activity.  If  thii 
evolution  of  the  disease  has,  in  fact,  taken  place,  variola  may  have  sixl- 
dcnly  reverted,  nnder  gnvirly  chjinjieil  corHlilions,  to  an  anrt'Mrol  type. 
But  the  n^vi-rae  procosa  in  not  to  be  expected.  It  in  niotit  unlikely  tl»ti 
leas  dilTei'en tinted  fiii-ni.  also  emanating  from  the  eoninion  ancestrnl  Btodt, 
should  atlJiin  to  the  mimt  I'xaiuvl  viiulrncn  iu  a  aingle  individual,  aikl 
prr  mhum  declare  itht'lf  a»  stuult-pox,  as  tbe  ditiJtentienL  Comiiii-'^itiuucn  in- 
Hist  that  it.  onfjht  to  do. 

Bacterlologry  of  vaccinia  and  variola. — We  owe  the  first  st^-p  co- 
warde  the  elucidation  of  the  micro- pi thology  of  vaccinia  to  Chauvcatt  ami 
lo  liuiibin  Siimliirson,  who  by  mejuitt  of  tiltration  alid  de|)osit  experimetit* 
di-monHtratod.  almnat  enncnn-entty,  th.tt  vftccine  lymph,  when  fr«"e«l  frrmi 
its  contaiiiud  particles  ami  iiiueul'Ued  on  a  living  animal,  no  longer  euuee* 
vaccinia;  while,  on  the  olhrr  hand,  ihe  precipiMl.e  or  deposit  wi 
employed  in  similar  foiihion  remains  rapable  of  producing  the  dii 
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(iieiiRC,  [lumerDUa  l)iicterio]njj:itil(<  hjwo  since  Hevotorl  th<^ni- 

«JiM  W  th*  s£*irch  in  vaccine  Ivmiih  for  a  inicmorgaiiiMm  tn  which  the 

ifpfial  :uid  pwiiliar  c\Xex.X  t*c«uUiiig  uti  the  iiiuculatiuti  of  xiiL'h  lymph  ts  dnu. 

Among  lh«  t-arlif^r  olisiirvfiTi— wlm,  thniigh  thi'v  cantiot  \w  coiisiflcrt'il 

biwve  mcce«d^  in  their  search  for  an  organism  specific  to  either  vaccinia 

or  variola,  havo  yt'L,  by  a  vHBt  anuniriL  of  pntiuiit  rcRKiuTlt,  itone  mnch  tn 

(tear  lh«s  ji^ouml  for  their  Riiocpssoi-a — mity  he  mpntioncfl  KoKrr,  Purrlon 

Anderson.    Klobn,    Cuhn,    Quiia,    iimtX,    (.'armidiitt'l,    and    TfeifTer  ;     ihu 

oanOB  bcin^  Xwtv  sot  tmt  in  arconliLncc  iviih  the  dalus  fif  piibUciitinn 

!  d  the  rcsulu  of  tbcir  work. 

TTte  first  account  of  thu  discovery  of  micro^jrganisma  in  viicciiie  )in«J 

ll-pox  lymph  wsh  thnt  gi%'on  by  Kcbcr  of  DatitKi^,  whrt  evidently 

'ibfl  bodies  found  by  him  ob  being  the  carriera  (if  not  the  actual 

'of  the  s}K;vilic  eU-rnvnts  of  these  dieeases.      W'ithin  the  next 

ycMrfl    tbii    occurrence    of    similar    bodies    in    vaccine     lymph    was 

doacribcl  by  Burdmi  Samkruon  and  Ity  Klebs. 

In    1S72  an  iin|x)i-titiit  ]u;|)i;r  vriu<  jitiblitibf*]   by  Tuhn  of  I^nslnii  in 

khicb  he  trcatoi]  the  morpholo^iciil  aspects  of  the  subject  with  much  com- 

ItletenoHk      His  observationis,  trhich  related  both  lo  vaccine  and  variolous 

ipb,  b:iv«,  at  hnst  as  regurdK  the  lynijih  obuiincd  from  mature  vetii'UfF, 

ivMJ   entire   corrolwration  from    all   subscrpunt  workers  ;    with  thin 

rneeption,  hnwevpr,  that  while  he  ;»piKircntfy  believed  the  iiiicro-orji<ini>niB 

founil  by  him  tti  be  of  cme  E|ie(-i<>H  only,  to  ^vhii-h,  neconlin^^ly,  hn  ^ave  ihe 

riamn    niicrocoixus    VHiTiniii-    or    Viniola>,   as    the    vtisc    nii^ht    be,    later 

ttitMiervers  have  shown  thftt  niici-obpfl  of  nioie  than  cue  species  ure  usually 
to  Jip  fmmd  in  any  given  fii>ecinien  of  lymph. 

Cohll  ralli»l  attention  to  the  imt  thai  in  poriectly  freeb  vaccine  lym]]h 
the  "corpuscles"  for  the  most  jtart  occur  singly,  others  being  joined 
together  in  pairs  in  a  form  resembling  i  he  fifinre  ^ ;  htkI  he  slates  that  after 
thu  preparation  has  been  kept  for  a  lime,  the  number  of  "thebc  double 
cclbi  increases,  and  that  soon  ehaint*  of  four  begin  lo  be  distingnishablp. 
The««  clinini*  are  iwually  curved  or  in  zigxags  ;  their  attnehment  one  to 
ttODlber  a  evidently  very  slight,  as  they  can  readily  be  di$place<L  .  .  . 
After  a  few  houre'  observation  they  are  seen  to  be  all  nfrgregtiled  iiili) 
irrcjcpdar  wibmics  or  cliinipts  eJieh  coiisisliny  of  sixti^en,  ihiilytwo,  or 
nioro  corpuscles."  He  also  noted  a  ]ioint  of  ini|Kjrtance  in  connection 
with  the  o;«clty  which  is  apt  to  oeeur  in  stored  lymph  ;  nRmely,  that  "  in 
capillary  j^lasa  tulie^  the  multiplication  of  coloniet^  sometimes  laata  a  long 
time,  no  that  they  ac<{uiro  considerable  alzo,  and  present  tbcmselrea  as 
flocculi." 

Alxtnt  ten  year*  later  Quist  itTdilivhed  a  Jte.rjeHof  expcrinienls  dealing 
with  the  cultivation  of  ihe  nnci-uor^aiiiBnix  pre^^ent  iti  vaccino  lymph 
in  media  outside  the  aniin.tl  body.  He  obtaini'ri  the  best  w^ults  ^vith 
a  eulture  fluid  conijKMied  of  equal  parts  of  bloud-»ennu,  glycerine,  and 
dUliUed  water,  which  he  rendered  alkaline  by  the  addition  of  one  part  tn 
three  hundred  of  carbonate  of  |»o(,i»h.  After  attriliitiiij;  this  fluid  by  expos- 
ing it  tu  u  temperature  of  6U~  C.  for  au  hour  utid  a  half  on  tlirec  successive 


occ»8ioii8,  it  w;i«  iiitKiilateil  wtlli  a  uiinittc  picco  of  vtcrilised  vpau^ 
soukeii    in    clttiir    lympli,  or  with    u    piuce    of    vncciiic    "cnust'  «ti^ 
hiid   W-eii   wH»bi;(I    in   ')i«tt)ltHl   h-uUt,  uiiJ    thru    cHrx-fiilty  driwL     ijnin 
found  lliiil  gnjwih  cvurituitlly  ^icvurrwl  both  on  and  InjIuw  Lbe  suHut. 
iht-  forn)«r  oonKi^^iifi*;  of  minuio  flcKiting  scales,  while  the  litUcr  gmimUkj 
»ottlL'<l  to  thi!  Iiiiitnrii  nf  the  vtwsel  as  »  liiii-  M-tltnioiit.      The  flcalui,  foriD- 
itig  u  scum  uii  cbu  Eiirfacu  of   the  fliiiil.  bo  found  to  lio  oonipcenl  of 
swanns  of  miirucoooi  whieh.  wlit^ri  inut-ulat^Ml  into  the  skin  of  juitnak 
gave  rise  iu  boiuc  ciw^o*  to  what  be  rvgui-dc^l  as  u  typical  cniption  U 
vaceititH.      He  dues  not.  Howcvlt,  up[H!iir  to  havn  iM<eu  eucciMiiful  with  nb 
ciilturt^s.     Still  hu  showwl,  a^  did  Miillcrolvx  thnr  th<>  specific  ooobi^ini' 
of  vuut'inia  could  vxifU  for  a.  tiuiu  at  any  nitu,  in  n  fluid  cotupuiM.Hl  in  part  U 
dilute  ;jlycorino ;  and  it  wiw  prolwilily  iu  cuiuscquenco  of  thnir  work  tW 
tbis  )iul>6tjmcc  hii*  come  much  into  uae  in  tho  storage  of  vnccine  lymph. 

Amoti^  tho  most  uxlvriHivu  Hiid  lalKjriuus  soritw  of  t^xperiDwiilsj 
rftMlin;^  with  tho.  isnlntinn  nf  tho  varintis  micrrt-ot^inismft  foiuid  in  vBran«| 
joiil  in  vurjolous  lymph  ;irc  thuse  di^tailed  by  llnist  of  lldinliurgh.  Hi* 
exjit'rirtu'iils  ivsiiltfd  in  tin-  BP]Hinition  of  tlirt«i  dil1Vrt<nt  specii^  of  mioiv 
fieri  which,  whon  grown  on  the  onlinarr  nutrient  me<lia,  gave  ri*e  U> 
cultivations  of  n  whit*,  yellow,  and  omnge  colour.  All  tbeso  tliFee  dart 
nppeiLrH  to  have  regnnkHl  as  ijHHcntial  cnnHtititentH  of  ratvino  Ijmtpb,  fix 
]w  Mp^Kiks  of  thcni  as  white,  yellow,  and  oningn  vaccina  rMpectir«lT. 
Kfom  RpiM'iniL'us  of  variuliuis  lyiujib  he  succeeded  in  obuunlng  one 
orgiiiiisni  onlj',  the  rnluiir  of  which,  when  gmwn  nn  iinlid  media,  vat 
white.  With  imiif  of  thene  cultures  ilid  ho  obtain  any  dcKnil«  result  o*  , 
tho  inocubitioii  of  calves,  monkeys  or  man.  i 

U  was  rv'^crveil  for  I'feiirer  to  show  that  the  various  micro^wyimat 
isolrtlod  by  bi«  predeecasoni,  although  constantly  to  Ik-  fouiwl  in  h-vpk. 
wore  ideriLiail  with  certtiin  definite  spmes  with  which  he  was  familar 
in  various  ti-isiie^  and  body  Hiiirls  tinder  circumstanceji  which  had  no 
relaLiou  either  to  >~accinia  or  variobi. 

If  this  were  so,  none  of  the^so  urpitiisnia  could  be  regarded  u  csd- 
coined  in  the  specific  aclinn  of  the  lymph. 

Crookshank,  also,  in  bio  evidence  before  the  Eoysl  CoamuMioa  DO 
Vaccina tir)ti,  nnd  again  in  it  paper  rommuniratcd  to  the  IntotHAtiaai] 
Coiiyrejts  of  Hygiene  in  I  Hit  I,  utated  that  ho  haii  ancceeded  hy  the  in«(bod 
of  pliitc  cultivationx  in  isoluting  from  vaccine  lymph  an  immense  number 
of  bacteria  ;  of  these  he  set  out  a  detailed  list.  But  he  mnkos  no  state- 
ment of  the  precautions,  if  nny,  which  he  took  in  the  collection  of  (he 
lymph:  neither  <lne&  he  attempt  to  distinguish  between  tJiose  bnctcria 
which  are  commonly  to  ba  fonn<l  in  lymph  and  thow  tho  preiaaoe  uim 
which  is  exeeptinnal.  I 

As  the  result  of  my  nwn  work  it  appears  that  ihrwj  spodee  nf  nuero^ 
orgaTiisms  ;  namely,  Slaphylw:occus  :»lbii8  epidcrmidi)*,  S.  pyogones  nrMU,9 
and  S.  rereiiB  flavus, — corruHiJOiiding  prolmbly  to  Buiat's  white,  onnge. 
and  yellow  vacdne  reapeetivoly — ai-e  one  or  more  of  them  to  be  fotind 
almost  universally  in  spccimcna  of  vaccine  lymph  ;  o£  iheso  the  Stapby  W 
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eocniBalbtLs  epi<lorm]\JI<i  is  usually  to  be  fuiuid  in  thi;  upper  layers  of  heaJtby 
nh'n.     'l"h«  Sir('jrtii«H'ciH  pynj^-nea  is  also  pnist*ti1.  in  lynipl)  (iccasinniilly. 

More  retently,  however,  lih'm  ami  myself,  working  imkpendently, 
Ikve  foiim)  it  poii8it>lB,  hy  th«  iin«  of  certHiii  staining  mothiMJit,  tn 
'l(!tftanatniu>  Imih  in  rscchio  and  in  vaiiolons  lyitiph  the  prcjstTico  of  a 
■BsUI.  nhuit,  ulmost  nv.tl,  sptjrc!- 1  Hearing  (0  luictllus  ;  eunivtinieH  in  con- 
^^Mernbli>  )iiitii)MT8.  ThiB  iuu'illiw,  wliirh  lin»  )i1ho  born  uliwrvei]  by 
Krnt  iinfl  tiiyspK  in  siv?tions  of  skin  passing  ihiou^h  the  site  of  a  vaccine 
iirsicle  obtained  from  a  «ilf,  is  to  be  fonml  most  ruiiclily  in  early  lymph  ; 
in  lymph,  that  ift,  titkcn  on  thr  fotirlh  nr  lifth  tl.iy  (Hevmly-two  to  iiinnty- 
«ix  hoiira)  in  the  calf,  and  in  the  human  vaccino  (nr  varioloits)  vesicle 
utiQUt  the  fifth  day  of  eruption  ;  while  later  lymph,  such  as  Uial  oUaimvI 
from  tlie  human  fiubjpct  at  the  oniinitn*  periiMl  fnr  piiriKwcs  of  vmvina* 
tion,  coiitaioH  but  a  ft'W  at  the  most.  This  f«ct>  which  not  inipnibnhly  has 
reUtiun  to  spore  fonnatJon  by  the  hncitli  iitmnl  the  timn  of  nuiturity  of 
the  vcjaicle— together  pcrhnps  with  ovprshnilowing  of  them  by  extrtincoua 
9T;gauiiima  at  the  liter  stages — probnbly  accounts  for  their  presence  having 
been  uvcrlooktxl  hitherto.' 

If  jtroper  precautionH  as  to  lime  and  method  be  taken  in  thn  rn]lpc- 
tion  and  subsequent  staining  of  the  specimens  of  eiirly  lymph,  it  i^^  risiially 
found  that,  although  the«!  IkiciIIi  are  present  often  in  extraortliniiry 
numljers,  other  bacteria  are  coiispicuoiis  by  I  heir  absence. 

The  fact  that  these  apparently  ideittiud  Itacilli  nre  to  Iw  found  both 
in  vaccine  and  in  variolous  lymph  of  nhont  the  fifth  day  of  eruption, 
t(-t>d8  to  xiipport  the  hyp^'thenis  that  they  cotixtifiite  the  active  conlaginni 
of  the  diseases  in  (lucgtion  ;  iiml  the  further  fact  that  It  haR  not  been  foiiml 
prortieahlc  to  cultivate  them  in  any  of  the  artificial  media  ordinarily 
employed,  renders  it  well  -  nigh  certaio  that  they  are  not  merely 
"extraneous"  Miprophytic  orgnnisms. 

Although  not  c:i|KLlile  of  growlh  on  gelatine,  agar,  «erum,  and  so  forth, 
1  have  sueceeded  in  obuiiiiing  cuttivutioii»  of  the  luieilliis  found  in  vai-iola 
by  employing  for  the  purpose  the  hen's  egg,  inoculated  with  an  emuUiou 
of  »iii:dl-i>OT  crii«t8  in  iioniial  »itine  iohition  or  dilute  glycerine,  and 
inoulviled  for  about  a  niotith  at  the  lunly  ti^JnEK'raturc' 

Psorosperms  op  sporozoa  In  lymph. — In  tonscquenec,  no  doubt,  of 
the  apiwirent  )m|»o*wibi]ity  which  existwl  until  recently  of  isolating  any 
bacterium  from  vaccine  lymph  whieh  wjuUI  he  regarded  as  peculiar  to 
vaccinia,  set'cral  obicrvere  have  sought  to  prove  that  organisms  of  a  some- 
what hi'jher  urtlcr  than  bocteriu  might  be  concerned  in  tin.-  pnjiluvtion  of 
this  ntahuiy,  and  also  of  variola.  For  in^tuneo.  hoiiies  lielieved  to  be  of 
the  nature  of  |>9oro)i[iernis  Or  sporozoa  have  been  described  in  and  among 
the  cpilhcIuU  celtis  of  an  inocnialod  area  by  PfcitFer,  Guarnieri,  Monti, 
Van  der  I^jefT,  Doehte,  and  Sieherer  on  the  Continent,  and  by  KufTcr 
nnd  Jackson  Clarke  in  this  country. 


'  Kbcc  Ibu  WW  irritton,  piirn  c:ultnrti»  of  the^n  iriirrohw  liMu  l*i'n  ohtaiin-i!  on  arllficla] 
•■•dia  trom  both  unaIl-[Hit  kii>1  vniTint:  lymph  nii>I  rm)*.  Ttii?  giuwlh  for  ihu  flret  fuw 
ntnartt,  *t  taj  nit,  tlwii^  abvuiUut,  i*  [inuticiHir  iiiviiibU  Ui  tLs  unaided  eyn. 


Buffer  und  Plimmer  <le«cnt)e  tb«  alleged  parmile  as  a  smaU  nai 
boAy  which  sometimes  nppeiu'a  to  have  a  tiiuro  diirkly  staitiiiij;  oaitrt.    ll 
18,  they  Kiy,  jilioiit  four  timet?  thesixcof  aix  onltnary  staphyl'V"    i 
generally  licj  in  u.  clcttr  viiciiolc  iu  the  protoplasm  of  itie  cp\x\'- 
of  the  stralum   Malpighii,  nntl  occasionatly  iriiteiiti<  lliu  iittcku^  lUm^ 
it  litw  not  lii.'cii  fonml  cncloauil  in  the  latlcr  l>r>riy.      Thi'sc  ol)6<TVrr»  *U'a 
that  they  bave  found  tbo  same  orgnnisnis  in  sections  of  skin  from  email 
pox  jKitiunts  (irid  In  Hm.'ill-p<ix  pOBtules  of  ihc  Inrynx  niid  irachi'a. 

PfeiJfdT  do-^enlws  ximilai*  budieit,  not  only  iik  the  epithelial  celU  of  Uw 
vaccine  vesicle,  hiic  lil{CK'ia&  in  all  other  vesicular  eraptions  of  auD  ud 
the  lower  niilmaU.  Pfoiffer,  Giiarnieri,  Kiiffer,  and  PHrnmer  all  aawt 
tlirtt  these  p;inisiti?'t  vxliihit  very  slow  iiniu'Uoid  movement*. 

There  can  be  no  doubt,  of  coiu'^i^  tia  to  the  oceuiTenee  of  llie 
appeiirance<«  described,  althongh  wc  may  not  bo  prepared  to  accrpt  the 
InterpreUticiii  put  iijioii  llioni ;  uiiii  in  this  conrieetion  it  is  well  to  Uar  in 
mind  not  only  tli;tt  the  Uidles  cnt^^lust-d  in  cqIIb  described  by  Oiurnieri, 
Monti,  and  Ruircr  aro  said  liy  them  to  differ  OMentiHlly  in  their  stairnnj; 
reaction  and  in  thcii'  uiipeiLruiiei;  from  those  of  Pfeiffer,  Van  <)er  Ixicff,  ami 
others,  but  ako  that  tlit^  miiKt  recent  ei:  peri  men  ml  work  in  this  dirrcUon 
hiM  been  carried  out  uii  the  cuntcs  of  th«  rubltit,  an  animal  which  tiuae 
is  ro:ison  to  helic^u  h  insu&eeptiblo  to  vucciiiia. 

It  luny  l>i^  added  abo  thut  no  such  bodies  have  1>cen  satisfadorOr 
demi>a«triilA;d  in  vaccine  lyiujdi  itaulf.  It  is  therefore  conceivsWc  tint 
llie  "  [irirasitej! "  in  (jucatinti  may  njiireseiit  merely  the  resuli.  of  epithrliiil 
irritition  caused  by  the  warilicjition,  Uj^L'ther  with  that — of  n  non-spcci^c 
natnte,  however — sut  up  by  the  vaccine  lyrajjh  umpluyud. 

A  SmEill-pox  antitoxin. — ]impir<»l  by  the  inve«ti}^tions  of  Tizzoiu 
and  Cattani  on  tetanus,  and,  Uler,  r>f  Behring  on  di}ihthcria,  attentioD  ha* 
been  di rue tu  1  fur  some  tinit;  puBt  u^  the  pnHluetion,  if  piMsihIc,  «<(  u 
antitoxic  aerum,  ivbieh  mij^ht  l>r  of  use  in  thfi  treatment  nf  Rmall-[Kix,  for 
when  once  this  dise-use  ie  fully  miinifest^-d  vaccination  is  pntctically  of 
no  avail.  T1iu  n^Hults  of  experiments  in  thin  direction  reconlud  by  diffennt 
obiorvers  are,  however,  somewhat  eonflicting. 

Thu*  Kr.vmor  and  Boyi-e  were  unable  to  produce  any  immunity  erea 
with  large  doACi)  of  iteruni  fmm  vaccitmtttd  calves;  and  reretitly  Beumer 
and  Peiptir  bii.vi>  arrived  :it  a  similar  c^onclnsian.  On  the  other  huti, 
Kinyoun,  and  HUva  and  lltiiil  claim  successful  results  ;  but,  so  far  as  am 
be  jndgtid  from  thcii-  pid)Heation«,  snch  claim  «*(inld  ap|>ear  to  rest  on 
somcn'hiiL  slender  foundation  ;  although  lllava  and  Ilonl  Atate  that  in  ooc 
instance  the  injection  of  their  serum  to  the  extent  of  O'G  to  l-Q  cc.  per 
kilo  nf  boily-weight  of  the  expcrirnental  calf  entirely  prevontwl  the  artion 
of  vaccine  lymph  inoculated  f-jnr  days  Inter,  They  have  nut  as  yet  pat 
oa  record  any  experiment  with  variola. 

The  fulli'st  and  mo^t  rt-ceiit  conlribution  to  this  subject  w  that  of 
Bi^cltre,  Chiimbon  and  iMenai-d.  The  eonehuion  at  which  tlietie  authon 
arrive  is  that  the  aenim  of  a  vaccinated  heifer,  gathered  after  the  dying 
of  the  pustules,  immuniitca  to  n   certain   extent   tLgainat  the   effects  of 
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stttssquent  vaccinatinn ;  lint  tlie  cliaj^minK  with  n-hich  the  paper  i« 
iltustntcfl  i^how  that  the  anui^otiism  '\s  Uy  tm  nu^fin!)  i-onipK'l^. 

History  of  various  lymph  stocks.— .l^nner's  first  cnsij  of  vacoin/irion 
wa»  thiit  of  ;»  Ifuy,  viylit  yeiHK  uf  age,  whom  he  inui'iilattid  in  the  wnn 
with  i-uw-)H)x  ]ii!tlU!r  laki>ri  from  a  giin<  im  tho  lian<]  uf  a  (lairyinHKl  who, 
in  turn,  had  bocorort  infectetl  with  thi>  (Msfasc  from  milking  cows  anffcring 
from  cow-pox. 

This  was  in  179G  ;  hut  it  wiu;  ;ipiH»n'»tly  nut  mitil  two  \{>x\r%  liitur,  in 
I79S,  that  he  VixaA'i  his  first  attempt  to  <?arrj*  on  a  stmiri  of  lymph  fmin 
Jinn  to  arm,  Jn  tht'  spring  of  thi«  yt-ar  ho  inocuktwi  a  child  with  maUcr 
tiikcn  directly  from  tin*  rii])pli>  nf  ii  cow  :  anil  from  tht>  n.-sidtirtg  vt-i^ich:  on 
the  arm  of  this  child  first  optralcd  on,  he  inoculated,  or,  as  it  may  now  bo 
more  correctly  termwd,  "  vnccinat«?d  "  another.  From  tlii«  child  wjvend 
o|.h(?r»  wcri!  vamnutcd  ;  fnnn  otit-  of  llirsc  a  fonitli  rf-mnvu  was  imrrit'd 
out  aiiccossfujlj-,  and  finally  a  fifth.  Four  of  ihtt  childn'n  wen;  aulwn- 
HUcnLly  iiioculatM  with  snmli  |xix  —  tho  "  viirioIouB  tt'st  "  —  without  result. 

At  this  [mint,  howovrr,  thi?  Ktmin  rt[i]wars  )o  have  he^ri  alioworl  to  din 
out ;  hut,  in  .laniiHry  I  <99,  Vaxlvillo,  one  of  the  physioiann  to  the  Small- 
[Njx  HueptUd  ill  London,  who  had  been  much  interest<>d  in  Junner's 
inviiHli^attoriii,  discovprivl  the.  priw(«nc>r  of  r-nw  jkix  in  a  dairy  in  (Iray'fi 
Irni  Ijuip.  With  lymph  obtaimil  from  on<-  of  the  cows  in  thia  diiiry,  ho 
vaccinatotl  seven  pL-rsons  at  the  Small -pnx  HoKpiUil  ;  while  In  the  case  of 
certain  other  pcreons  hi;  crajiloyiil  nmtt<T  from  sores  on  thii  hanil  of  a 
ilairymaid  who  had  become  infcctwl  from  one  of  the  cow8  at  thin  same 
pl-u*e.  These  cases,  from  whieh  afterwnmU  in  sHccnpsinii  miuiy  himdrcda 
of  pemon-t  were  ^'accinateii,  weru  the  sonrcn  of  what  is  nsunlly  .qpokcn  of 
aa  •'  WocKiville's  lymph."' 

These  strains  of  lymph  w«re  extensively  distrilnited  both  by  Woodville 
ami  also  by  l'ear«<iii,  one  of  the  Surgi^ons  to  St.  (leorge'B  Hospital ;  l>ut  even 
at  this  pmioil  lymph  from  several  other  soni-cea  had  also  come  into  use. 

Thus  Pearson  very  early  obtained  lymph  from  a  dairy  in  the  Mary- 
InlMme  KikuI  and  elsewlicre  :  while  .Jnnner  who,  having  fnr  a  time  no 
«upply  of  his  oirn,  had  uscii  .loim^  of  Wmxlvillea  hoNpit^il  lymph,  obtained 
a  further  supply  fnmi  ;*  cow  at  a  Mr.  I'larke'a  fami  in  Kentish  Town. 

The  lyn)(ih  first  employfd  on  ihe  Continent  ajid  in  other  foreign 
ci.nintri(w  was  undoubtedly  supplied  in  large  measure  by  Ppai-son  and 
Wimdvillo  ;  although  we  leani  fnmi  llarnn  and  other  authors  that  Junner, 
who  was  naturally  much  appealed  to  for  jinpplieii  of  lymph,  hintM>I[  sent 
lymph  to  Stromeyer  of  Hanover,  to  He  Carro  of  Vteuim,  to  Berlin,  and 
to  Newfountlland. 

Strains  derived  from  lymph  stueks  originally  supplied  by  JeTiiier  wore 
also  sent  abroad  by  various  persons ;  tho  oiiginul  slruln  being,  in  large 
measure  at  any  rate,  the  lymph  obtiiinod  by  Jennor  from  the  Clarke's  Farm 
eow.  It  would  be  cmmeou.s  to  »iip[)0»e,  however,  that  all  the  lymph  em- 
ployed abroad  in  the  early  days  of  vaceiiiutioii  m'u&  ubtiLincd  from  Kngland. 
Indeei]  both  Sacco  and  I'e  Ciirro  made  extensive  use  of  lymph  obtained 
by-  the  former  from  a  ra^e  of  nntni-al  cow-pox    which  he  discovered  in 
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ItOmiuinlv.  From  thin  h1oc1{  also  De  Carro  ocnt  supplifn  to  Cttfutub 
iiople,  wliere  it  wiis  vntpUiyed  fur  the  firet  vaccinAtiori  caiTJed  out  in  ibt 
part  of  F.ui-ope.  Di^  f.irro  it  was  al(w>  who  firm  succeeded  in  MDTOnif 
H  supply  of  lynipli  to  hAw.  This  tyuipb,  again,  was  not  from  JcmMn 
stuck,  ))ut  wm  of  Miliiiif  !>o  oritpn,  having  heon  fiimi^hMl  tn  him  W  Sun. 
It  wa.i,  moreover,  iir»t  of  bovine,  >iiit  of  c<|uino  origin,  and,  ucconlii^  W 
De  Carrn,  hiul  iifver  Iwvri  (nii^st-d  through  the  cow, 

Amonj;  mora  rBt-cril  atniiiia  nuiy  lie  nuvitiotujd  that  ubuiiiied  in  1M4 
at  Piuny,  in  tht!  cnvitons  of  P.iris,  from  the  hand  of  r  milker  who  \aA 
CODtniotcd  casual  cow-pox. 

Tlif  nil)  f.Uw\i  then  in  uRe  iii  thn  Anid^mic  de  SU'drcine  hud  evident]; 
dejjjeneratod  snmewhHt ;  and,  when  it?*  elfecls  were  L'(inipMi'e<l  with  ihu* 
<jf  the  new  I'attsy  lyiu}>h,  tlie  vcaiclcH  dcvetopud  from  the  l&tter  wert 
found  to  Ims  ttuiniftwtly  finer. 

In  ls:iti  Kutlin  of  Bristol  put  in  cireultition  a  stock  which  at  Sm 
showed  untHiiid  Hctivjcy.  This  abated,  however,  after  tame  bwiiaui- 
»ion!t,  and  the  lyinjili  iiftcrwanU  rarae  int<»  extensive  use. 

From  (his  time  onwards  llio  vaiiuus  stocks  beiaiae  iw  luiioorotu  ihit 
Ceely,  wriliii*;  in  I  S-t  l.etntos  that  during  the  preceding  three  yctn  he  hid 
experimented  with  lymph  from  mort;  than  fifteen  distinct  soarcni  <i 
tbeg«  six  hiul  been  tAlcun  from  the  natural  disease,  either  direct  from  cwn 
or  fi-om  vcfticle^  r>n  the  hands  of  the  milkers,  and  seven  were  anificullr 
prwiucud  in  the  cow. 

The  lym[ih  stock  in  use  i\t  the  present  time  at  the  Oovrmneu 
.4nimnl  Vnecini?  ll^Liblishnient  was  originaUy  obtftined  on  2Gth  Xovenfcff  ' 
1681  at  a  farm  in  the  village  of  Lafi>i'et,  not  far  fntni  liordeaux  ;  wbenrr 
a  Biimple  of  lymph  from  the  seventeenth  calf  in  suticcseiou  from  tik 
aninml  firat.  affected  was  sent  by  Tr.  Dubreuilh,  of  Bordeaux,  to  ih« 
Medicjil  OHiocf  uf  the  Local  Oovcriuueiil  Board. 

Of  \,\Ui  years,  mnrc  jwrlii^ularly,  rnnnenius  strains  of  sftH»llod  variob 
vaccine  lyrnjih,  obtained  by  inucubilioii  of  human  «ni»ll-pox  on  '■^ 
CJilf,  huvc  been  intrcHbiced  eKjieeially  by  Kiseher,  by  UaeciuK,  and  by 
King,  and  have  been  transmitted  through  many  thoiuunds  of  individutb. 

In  diMcUHsinj;  the  origin  of  the  various  lymph  Btrains  »t  pr««nt  in 
use  Messrs.  C!ollins  and  PicCon,  in  llieir  adtlendiim  to  the  Itfpart  »f  tl» 
Uit^al  CommUtum  on  I'a/r.inatitm,  make  ft  point  of  the  inipoMibility  of 
employing  the  "  varioloms  test ''  us  a  proof  of  .the  etlicacy  or  the  revcm  <^ 
any  paitieidar  ly[n[i>h  »toek. 

It  i-i,  indeed,  a  penal  offence  at  the  present  time  to  inocu]at<^a  humu 
being  with  variola,  but  to  demon Ktrate  that  it  is,  nevertheless,  by 
no  mpiin.4  imp'i^niblc  to  test  the  poleney  of  any  given  eantple  of  lyrajJi 
by  thi^  method,  mention  mny  K'  made  of  certain  expertmeota  carried 
out  by  myself  with  the  object  of  determining  thimjuestion.  Monkeys  wen 
employed,  on  account  of  their  similarity  in  many  rcspeeta  to  man  ;  and  it 
was  found  on  experimental  investigation  that  Cbey  are  susceptible  both 
to  vaccinia  and  variola. 

In  the  CAses  of  variola  and  of  vaccinia  alike  the  local  result  of  jnocnU- 


attains  its  nanc  Ifna  vPRunilntioit)  in  tho  Tnonkcy,  as  in  thfl  hnman 
Hg,  uU>ut  ttiti  eighth  day.  Tbe  Hrst  sigti8  of  reaction  appear 
tuunlly  on  the  third  day,  hy  which  time,  if  variiilous  lymph  has  ln'cii 
ami,  Lture  U  a  distinct  though  very  thin  cniat  over  thn  site  of  inociila- 
liuD.  The  chief  difference  noted  bet%Teen  the  etfect«  resitlting  from  the 
local  iiioctilation  of  these  two  diM'ases  in  tho  niniikey  i?;  that  in  the  cobc 
of  vbHciU  there  is  more  or  \f^ss.  of  a  cm»t  from  the  first  ;  that  vcticnititinn 
is  less  u)«rke<l  tli;jin  in  vaccination  i  that  ahout  the  ninth  to  the  eleventh 
day  a  genond  enipiion  may  appear,  which,  in  snine  inslances,  cnvers  tbe 
wbole  Riirface  of  th©  bwly,  ami  lliat  ihc  tin:il  scab  at  tho  nilc  of  inocilla- 
UHD  JB  Dot  so  elevntod  in  the  varinhitcd  »s  in  the  vaccinated  ainmat. 

Troof  hai-ing  been  thus  ohuined  thnt  this  miirial  is  ca])atile  nf  hcrng 
infected  ttotb  with  vaccinia  »iid  vantila,  aix)  tlii^t  it  |iasf)t'»  thivjii^h  thciie 
diseases  in  fonits  similar  to  tho^e  witnessed  in  mjui.  it  was  detemdned  to 
mnlce  trial  of  tho  protection  ngainst  small-pox  afforded  in  tho  nionlcpy  hy 
previous  vaccination,  and  of  the  pcotoclion  ngainst  vuccinaiiou  altbided  it 
by  variolation  ;  and  it  oppcannl  dcMmhlo  also  to  compjire  the  cfleet  pro- 
duced by  the  use  of  humAn  and  of  cjtlf  vaccine  rfxiiectivcly. 

Fur  (hii>  inirpose  hunianieei)  lymph  ivii«  ohtidiied  fmni  Birmingham, 
where  it  it  state^l  thitt  the  same  stniin  of  lymph  has  been  continuoutdy 
ourie*!  on  by  menns  of  arnulo-arin  vacci nation  for  Ifie  |i»«t  tliirty-ei^ht 
years  ;  the  talf  lymph  wiw  editaintil  fn>m  the  {lovLrmm-nt  Animal  Vacci 
nation  Station  in  Lamh's,  Conduit  Street,  and  stiifdl-pox  lymph  was 
supplied  from  the  liuepital  ships  in  the  Tbaracf<,  from  Wariini^tou,  and 
from  Manchesler.  As  tho  nunit  of  many  ifxiicritncnls  extending  over  a 
pcrioil  of  si'veral  monthai,  it  becHme  fjhvidiw  ihat  the  roiilually  protective 
power  of  lymph  obtained  from  thi«e  three  ditlcrcnt  s'lnrcL-*  when  inuctilatrd 
on  the  monkey,  i.i  pmctirally  idcntiad  in  all  rMpccta  ;  the  second  inoeuhi- 
Uon  having  invari.ibiy  been  pnKluctive  only  of  a  negntivo  result. 

The  criticism  of  Me(»r».  I'ictoti  and  Collina,  therefore,  falls  to  the 
ground  ;  since  if  it  ia  desired  to  apply  the  *'  variolous  teat "  to  any  given 
lymph  stock,  all  that  is  necetiAary  ia  to  vurctnate  a  monliey  with  n  i$nmple 
of  the  lymph  in  (piefitir)n,  and  sulKteqiiently  to  innciihi.te  tin:  unimat  with 
potent  small-jtox  Kinph  after  the  lapse  of  such  period  from  the  first  opera- 
tion as  may  be  thought  pro])er. 

Morphology  and  chemistry  of  vaccine  lymph.— Fresh  vaccine 
lymph,  t^iken  before  full  maturity  of  the  vesiicli",  i*  a  cletr,  transparent, 
limpid  Huid,  almost  colourless  in  nmn  nnd  slightly  8liaW:coloured  when 
obtained  from  the  calf;  this  difference  in  colour  depends  on  the  varying 
quality  of  the  normal  pigment  present  in  the  blooil  ptiLMniiu  Calf  vacnine 
lymph  is  also  somewhat  more  mcid  than  human  lymph,  and  does  not 
flow  so  readily  when  the  vesicle  is  punctured  ;  thuH  tt  is  iu'U;illy  neces&iiry 
to  tise  compreseion  forceps  in  the  collcetion  of  calf  lymph.  Examined 
microecopicaUy.  vaccine  lymph  conlaina  a  certain  amount  of  epithelial 
debris  ;  n  few  cells  and  porlion*  of  cells  being  always  visihlc.  Leucocytes 
are  usually  present  iiieo,  the  number  dupcriding  on  the  btage  at  which  the 
lymph  is  takcu;  fow  or  even  none  are  to  bo  found  in  the  cont«nt4  of  the 
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vtistclti  wliftti  first  (dnii«!,  )iiit  at  w  after  the  period  of  maturation  tbey 
tiuiv  Ijo  so  iiumi^nms  ah  t(»  render  the  lyniph  turbid,  or  even  pari- 
furm. 

A  few  red  biood  eorpiwclcs  tuny  tie  nolicculile,  ultho)if;b  most  ohwmfCM 
will  hardly  xgre-o  with  tlio  titMtemerit  niiidu  liy  Dr.  lIuMlutnd  to  the  Koyxl 
Oiiiimtssiuii  un  VutTiiiutiuii  that  r.his  is  iiirarialilv'  tho  case. 

In  sluined  specimon*,  p^^rtit■ularly,  micro-orjianiMnfl  of  one  or  man 
%-iu"it'ti(.'8  uiii,  iM  I  liiivi!  (wtwi,  readily  Iw  demonstrated  ;  the  actual  numbers 
tiuiii*;  dependent  to  a  crrtiiici  extent  on  the  eitro  with  wliicb  tbu  lymph 
hn-«  been  collected. 

The  nature  and  sij^mticance  of  the  various  microbe*  vrhicfa  at  ooe 
timu  ur  anuthcr  have  beun  isulated  fi-um  specimens  of  vaccine  lymph  has 
been  di«cui*«ed  in  th«  soction  on  Bacteriology  (p.  642).  It  is  matter  nl 
critnmoii  knowledge  that  lytu|)h,  when  stored  in  capillary  titt>ea,  tendii 
after  ii  hiii^iir  t>r  ehortitr  interval  i/i  liia-mue  cloudy,  iiudrr  which  cireum- 
stance«  it  \*,  aUo  liable  to  ViC  uneeruin  tn  its  action  when  subsequently 
u*ed  fur  the  Ojwnitiou  of  vaccinatiuii. 

Thid  opufpiu  a|)i>cai-anee  may  hr  'iiiitc  independent  of  any  coAgula- 
ttott  of  thf^  lymjih,  as  may  not  infrequently  be  dcinotistniled  fm  breaking 
tubes  in  which  it  is  most  markL-d.  On  the  other  hand,  wheru  clotting 
hu  taken  place  after  the  lymph  has  la-'eii  Kton;d,  the  opacity  tenda  V\ 
form  with  the  eoagiilum  a  central  whilisb  thre.id  in  tlie  midst  of  a  clear 
iluid  ;  in4t«;kd  of  bein^  dii^tribuied  through  thi.'  lymph  tn  discrete  pointa 
as  may  oihr'rwt*«  \w  tho  case. 

If  cultivation  Qxp«nment.s  be  carried  out  by  inocnlatinn  on  natrient 
media,  the  number  of  coloniea  resulting  from  such  inoculation  with  tb« 
cimients  of  lubes  which  have  beeonie  r»(K»[nn  \?.  ntnially  much  greater  than 
if  frtsh  lymph  is  employed  in  a  similar  manner.  We  are  apjiarently 
justified,  therefore,  in  considering  that  tho  ojiacity  of  old  stored  lympb 
iit,  in  the  miin.  the  oiitrnme  nf  nn  ennrmnun  niidti]dication  of  aerobic 
iMcteria,  the  anoestnrii  of  which  are  prejtent  in  the  lymph  when  firvt 
collected  ;  although  their  numt)erH  arc  then  so  com|>aratively  Rmall  as  not 
to  render  it  in  any  way  rurbii!.  It  follows  that  i-nrcine  lymph  vrhicb 
liaa  become  opiupie  fthuuM  never  be  employed  for  vaccination. 

Vaccinal  ion  lymph,  ehemically  xpeiikinjL;,  oonsistj*  of  tho  srnim,  nr 
rather  of  the  plasma  of  the  lihwHi  When  freshly  oldainfrl.  therefore,  it 
i-i  faintly  alkaline  in  reaction  ;  but  it  Incomes  distinctly  acid  after  h  lime 
when  stored.  In  orldition  to  the  rarious  sa1t«  and  protcida  nomuUjr 
present  in  the  blooiU[>lasnia,  vaccine  lymph  cont.iins  Mime  »u1)stance, 
IKi-tsibly  of  the  nature  of  a  ptomaintt.  which  reeulta  from  iho  vital 
activity  of  the  specific  orpinism  iicenliar  to  vaccinia-  That  this  is  «* 
may  be  proved  cither  by  Tdtnition  of  the  lymph  through  |)or<'elain  or  br 
oxpostjrc  of  il  to  a  lem|K!raturc  of  al««it  .'tO"  C.  If  such  filtere<l  or 
fiterilised  lymph  be  inoculated  nn  the  akin  in  the  usunl  manner,  na 
obvioiu  ciTcct  19  produced  at  the  point  of  inoculation  ;  but  it  will  he 
found  that  the  animal  has  been  rendered  tcmponirily  immiino  to  the 
effects  of  subdcquctit  vaccination  with  lymph  of  normal  potency. 
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V^^—^^BiSO!  "f  '^^  rufCtTir  iY!(iW«jt. — Thf>  histology  of  tho  vaccine  Tosida 
nH8-'DMnOL|teriinentaU y  studied  in  the  calf  hy  8taiiley  Kent. 

TI<>  finiis  ^^EMB6  hnun«  after  iiioi-nliitiati  considcnililv  iitflanimatory 
Uistnrbuiice  taint  pfece.  the  cells  poured  out,  together  with  the  fibrinouB 
oxudation,  forming  a  plug  which  eompletely  occhidGa  the  iuociiInliDD 
woiiml.  In  the  plug  are  uiintenxiH  polnr)if«  of  niiiTococci ;  hut  very  few 
oi^uisnis  Diako  thoir  way  into  the  »urroiitidiiig  tisgiies.  Tho  lilooij' 
^■ew*el»  in  the  neighbourhood  Jiie  eiigorg'ed  with  blood,  and  thlcro  is  an 
oiir.How  of  leui'ijcyles  towiinia  the  (mint,  of  injury. 

The  blood-vcsMls  also  contain  numbers  of  organisms  uhith  there  is 
rensoii  to  suppose  are  the  actual  m;i.t«H.il  of  the  dJBcaiie.  These  orgnnisniR 
are  very  minute  (E  m.  in  length  iiiid  0'5  m.  in  thickiipas)  and  commonly 
occur  as  giouiis  of  two  individuuls  ptuc^d  end  to  end,  thus  forming  what 
may  bo  culled  (tiplo-lmdlU.  Some  of  the  orguiitsms  float  frody  in  the 
liquor  ^tngninis  ;  othcnt  are  contained  u-ithin  cells,  »ome  of  which  enclose 
grou|}s  of  ten  or  twelve  orgaiiii^ing,  whiUt  other  colls  aro  so  lifaited  ihuC 
l.hey  appejir  to  lie  simply  miisses  of  hjictcria.  The  neiglibouring  tissue^ 
though  freo  from  orunniiimti,  i<«em  tii  rexpoml  to  the  influence  of  the 
process,  cell  -  (jmlifeniiion  Inking  place  iind  the  nuclei  changing  their 
chanict*rs.  Close  to  the  incision  many  cells  are  complt-cely  broken  down 
into  nnguUr  fragntentft. 

Later,  other  chan^'eg  take  plare  ;  most  of  the  micrococci  dii^nppear 
from  the  plug ;  the  plug  itself  becomes  larger,  and  the  iiifliimnrntory 
process  extcinJ.*!  f;ir  into  the  Burroumling  tissue*.  Each  nuighbouring  blood* 
vcsaal  bbi:omt«  the  wntrc  (if  iin  ajj-^regniiim  of  Ieii('(n;ytca,  which  are 
poured  out  and  wjiiidcr  off  to  swell  th<;  crowd  already  siirroumling  the 
area  »f  infection  on  all  i^idee. 

A  (.■(Kiguhilitin  nrcrosirt  takeii  placL'  in  iln?  tcIU  rif  the  rot«  MalpighiJ ; 
iiril  tht-  cells  Itecnnm  tr«nsformod  into  it  network  of  traliecuhi',  the  nirshc* 
of  which  are  distended  with  the  fluid  exudation.  The  nuclei  of  thetjo 
cellit  bri^k  down  and  undergn  nhiitigeii  which  have  Iircii  fully  d«»4crilied: 
cUewhiire.  Tho  \'csicle  which  arises  is  niidtilocular,  tho  sepani'L-  locuU 
being  distended  with  fluid  which,  uilhough  :ii  fii*et  clear,  subeeijuently 
liecomee  clou<ly. 

Ity  the  fifth  day  the  inflammation  and  infiltration  have  extended  to  a 
r(in»idenibt«  distance  fnini  the  seJit  of  inocidntiun,  ami  the  lihitHi-veaeipli) 
are  surrounded  bv  nmiwci  of  cxtnivaaatcd  leucocytes.  The  blood- 
veRSeU  do  not  conUitn  no  many  micro-organisms  at  this  stage  aa  in  an 
earlier  period;  but  a  little  latr-r  a  great  number  of  cells  containing  the 
diplo-bacilli  may  he  fmind  in  the  tiwucs  at  some  distance  beneath  the 
point  of  inoculation.  These  celK  which  appear  to  be  leticocytw,  are^ 
however,  no  longer  in  the  vcaseln,  but  tie  free  in  the  tiseues ;  mnrciover 
they  do  not  contain,  as  formerly,  large  ^crotijis  of  organisms,  bat  as  a  nila 
one  or  two  only. 

The  stifinmtj  nf  thene  micro- organisms  is  very  difficulL  Tho  IxMt  re- 
«ult«  are  obtained  by  heating  siwn^imens  in  carbol-methylene  blue  solution. 

Even  at  the  eleventh  day  cells  containing  organisms  remaJD  fairly 


numRroiw.     In  the  later  stages  the  origlnnl  mnltilocular  vreicfe  Wt«M ' 
convcrti'd   into  a  tiniltK^iiUr  |]i»tnli2  by  the  thinning  of   the  tnliMiilf; 
which  finally  brimk  ;  and  liy  the  increase  in  thn  niinilwr  o(  leumnia 
The  fliii*]  dries  up  nnd,  l^t^ji'thiir  wilh  the  nccrawd  epidermic  «1U,  tua 
part  in  the  fi-rmation  of  the  cnist,  which  iimler  the  micnMco[)e  ap{«o  j 
as  a  honiogencouit  nuuta  very  dt^cply  coti>urod  hy  thu  onliriary  staiia. 

Mnanwhile  a  regeneration  gam  an  underneath  the  cniit,  tho  ml 
opidennib  being  formed  by  a  growing  in  of  the  Biirnmnding  rtntnJ 
MiUpighii.  The  extent  to  which  tho  cutis  vera  has  bctui  invdrat] 
d«t«rmiow  the  de^tth  of  the  rewilting  »car. 


Practice  of  Vaoci.kation 

Collection  and  storage  of  vaccine  lymph. — Hitherto  the  uh  <f\ 

arm-C<>-ai'iu  hiini:ui   lymph  \ii\s  Wen   in«isU>d  on  in  this  ooontry  in  iWf 
cusu  uf   iili  vuciutuidiiriK  inTfurmud  at  jniMic  slaliorid;  fur  the  ruasou  tkt 
until  recently  lliio  was  the  only  mrth^I  liy  which  lymph  sttx-ks  eouU  br 
perpftuiitod,  and  tho  greatest  ^wssible  pnrily  wf  llie  lympb  cimirBcL 

lu  view,  hiiwovor,  of  the  i-ecuniiniiridatiun)^  vi  thu  KuyaJ  {.VrnmiiKKB. 
it  is  likely  thiLt  this  mpthnd  will  ha  disc«ntin«<'d  in  tho  fuiure  in  f»»«i 
uf  thu  ueo  uf  citlf  lymph,  with  tho  ubjeut  of  diniinisbiug  the  %rn 
ronmti?  pn^i^ibility  id  tho  convnyance  of  syphilitic  infection  by  tho  ojwn 
tion  of  vaccination  ([>.  CIO),  Ily  this  change  of  infthn<l  the  Comnu^ 
siununt  olUo  consider  thjit  the  necuKsity  for  opening  \'ut!cination  vencitt. 
and  thui'uby  of  ufToriling  opiKirhinity  for  uthi;r  louil  infoclions,  would  I* 
aroidoj — such  precaution  being  in  their  opinion  a  desirable  one,altboii{b 
they  add  that  itn  ini]K)rt:inr(!  hiu  been  oxuggorated. 

If  human  lymph  he  required,  the.  ve«icle  should  be  opened  by  a  nomtifr 
of  minuLu  piinctiirea.  ivhiuh  must  be  maile  on  its  utirfitce  and  not  around  ''■* 
imsQ.  Tho  objucL  of  atich  multiple  puncture  ie  U)  open  tht;  variMi)  ol^ 
ftpncei  in  which  tho  lymph  is  contained  ;  (hat  of  puncturing  on  tiit 
surface  ntther  than  around  the  ba«e  is  to  avoid  any  admixturv  will 
bluud.  Lymph  8i><m  collc^rt.'i  in  tln>pleta  at  tho  points  of  incision,  and 
may  be  rcniovcil  on  a  lancet ;  or,  if  required  fnr  use  at  a  dintsuicc,  nuT 
be  liikon  up  into  capillary  tubes.  On  no  account  should  the  Twkle  \)t 
ftresHiMl  or  Bqixtezed  in  order  to  increaAe  the  flow  of  lymph,  mpponiif 
tho  amount  to  bo  but  scanty ;  and,  on  the  other  harul,  if  it  be  very 
thin,  and  consequently  flow  too  readily,  it  should  not  be  employed  fu 
use  in  vaccination. 

The  collection  of  calf  lymph  is  a  matter  of  rather  more  difficulty. » 
owing  to  its  greater  dc<^reo  of  viscidity  and  to  the  cloBcr  lexturc  of  theoaB- 
apaeca  in  the  vesicle,  it  does  not  How  reitdily  when  the  vesicle  is  pnnc- 
tured.  I'or  this  reason  it  is  necessary  to  employ  compi'cssion  forceps 
between  the  blades  of  which  tho  vesicle  is  taken  up  and  confined  V 
mcins  of  a  aitch  while  the  lymph  is  being  removed. 

Lymph,  whether  human  or  calf,  that  is  not  required  for  imm«di*f 
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use  may  lie  preserved  eilhcr  in  the  dry  state  ott  "points";  i»r  lu  the 
]i<{ui()  coitdiuon,  iu  capillary  tubes  whiL-h  must  lie  hermeticAlly  sealed 
nfter  being  filled. 

The  points  used  fur  the  dry  storage  of  lymph  have  hitherto  been 
inndo  of  ivory,  but  it  biu*  been  flUg^esU'il  Uial  i-i'Ilwiiliii  would  he  a  more 
i*uitji.I>lc  subslaiice  for  the  purprwe.,  as  a  Rmooth  non-alisorbcnt  Riirfaoe 
would  be  ihus  obtairi.nble-  They  are  uaiially  almut  a  couple  of  inches  in 
length,  and  pointed  at  uric  mil. 

In  ottk'r  tn  charge  the  [X)int«  they,  in  this  country,  nre  well  dipped  in 
the  lymph  exuding  from  u  veside  ;  and  when  a  fair-sixe^l  drop  haa  been 
rullerted  on  them,  they  are  pliLced  <tn  some  mined  luid  Flat  hiii-faee,  Kuch 
.IS  a  plate  tiirriMl  upside  down,  with  thoir  moistened  ondii  over  the  edge, 
until  the  lymph  h-is  thoroughly  dried. 

They  nhould  Im  ke](l  iinli!  neeibvl  in  »  clean,  well-stniipei-ed  bcittle. 
To  pre[>are  tbo  lymph  for  uih',  ji  unijili  drop  of  water  la  place<l  on  the 
end  of  the  "point"  in  order  to  moisten  the  dried  material.  This  may 
now  bo  removwl  with  the  point  of  the  vaccinating  lancet,  or  the  end  of 
the  "(Kjint"  maybe  riibl>od  over  ncaritii'atiniii)  of  the  sd<in  [>rovirtiwly 
imidc  with  a  laui-ut.  In  the  iUpoH  rf  Ike  Jit'tfui  Vornmisfwii  •  n  rnrrinuium, 
however,  the  opinion  is  expressi^i  that  Rnffty  would  he  increased  b)" 
piwerving  the  lymph  in  tiibca  iuKtiMtl  of  on  "dry  poiiits." 

The  capillary  tuboa  cmployctl  for  the  purpose  of  lymph  storage 
should  l»e  similar  to  those  tii-st  introfluccd  by  Dr.  Hu-rInuhI  of  Kdinburgh. 
Ill  onler  to  fnlfil  their  intciidixl  |iMr]K»e  ihry  should  he  (i.)  large  enough 
to  contoiu  Bufficierit  lymph  fur  one  vjiceination  ;  (Ji.)  long  enough  to  admit 
of  both  end.'*  being  eeJited  hermetically  without  fluhjeeling  the  ehnrge  K> 
the  heat  of  the  llame ;  (iii.)  of  xuib  tenuity  thitt  they  cm  be  sealed 
iiutuntaueuudly  in  the  Hiliuo  of  a  spirit  limp;  luid  (iv.)  of  sueh  Rtrengtb 
as  not  to  break  cosily  in  hiuidling.  To  fill  a  capillary  tube  it  should  be 
held  iu  a  more  or  le»*  hori/outal  position,  and  one  end  applied  to  the 
drop  uf  lymph  exuding  from  *l  vejtiele  whieh  bus  been  punctured,  when 
the  lymph  inimedial^ly  entei-!*  by  ciipillury  attraction. 

No  more  should  Ite  ullowvd  ta  enter  tlmn  is  BiifUcIent  Ui  fill  the  tube 
from  one-bulf  to  twu-thii'ds  of  iij^  letiglh.  The  tube  ia  sealed  by  applying 
the  empty  end  to  the  flam*  of  a  candle  or  spirit  l»mp,  as  much  aji  po«- 
aiblu  of  the  eontained  air  having  been  previously  driven  out  by  mnment- 
arily  plunging  into  the  tlanio  Lhe  whole  of  thnt  portion  of  the  tube  in 
which  there  is  no  lymjili. 

Ky  thiij  nieanis  ns  lioon  an  the  extremity  h  sealed,  the  column  of 
lyrapb  ij  driven  by  ntmogpherit:  pressui-e  tfiwards  the  end  tirat  closed ; 
and  the  ]>oint  »l  which  the  lymph  found  entrance  can  then  bo  sealed  in 
the  ftame  in  the  »kmu  manner  tm  wiw  the  other. 

OhfrtnuaUA  hmph. — The  practicjilly  universal  occurrence  of  ojc- 
traneous  microbes  in  vaccino  lymph  and  the  chance  of  ad<lition,  iliunng 
or  after  vaccination,  of  piithogenotie  urgJiniKm»  by  agency  of  careleBA 
people,  whether  vaccinature  or  [icrsons  having  charge  of  infants,  have 
Iwen  advanced  as  reasons  for  avoiding  vucciiULtion,  on  the  grounds  of  the 
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passible  hamifiJneas  of  the  extrnneoits  organisms  liable  to  bo  inttodnal 
into  the  lym|ih  at  the  time  of  the  npcmtion  or  subsequcQCl^  in  tbsoauM 
Iff  the  «volul.iuii  of  ihn  rciiiiltiDg  [>i)(.'k. 

This  iir^niniciit',  ho^V(>V(^r — »o  far  na  tlie  Toiffohcs  uMially  inlioute); 
iiasooiatcil  with  lymph  njf-  t-orirfriu'd  —  lo«e«  whalz-ver  wt*ii;ht  it  toH 
hai'u  ha<I.  since  1  bive  ehowii  thnl;  hy  thoroughly  incorpofAting  f«u 
pans  r)f  iL  HtflriliHeii  .10  [>i.'r  c-uiit  3olnllon  in  M-iitcr  of  chftnioally  pan 
^lynei'iiiR  u'JlH  one  {uii't  of  tliv  Ijtitph  or  vesicle  pulp,  nml  K(tcr«Kn)i 
Btoriiig  titti  mixture  for  some  weeks  prior  to  use  in  sealed  capillary  glw 
Mibps.  protected  fmni  lijrht,  .i]l  the  ordinary  saprophytcfl  fotiiid  a«oci««l 
wich  lymph  arc  evt'iitiially  r}p»trr>yod.  This  result  is  pmvod  hy  tb«  (xl 
that  no  growth  arises  in  any  of  the  ordinary  culture  media  inocaluri 
with  such  glyix'rinjitecl  lym|i]i.  Tliis  (rtaiement  appHoij  eqiully  to  tb 
1kicIIIu.s  of  tiihercle  iiniL  Uk  the  strcptiM-occiia  of  erj-sipela*,  which  Imk 
htion  added  expiinmenlAlly  to  vaccine  lyinph. 

In  j(lycc!-inated  cfiU  lyinph  properly  produced  wo  have  tbm  * 
prc]}.iration  which,  M'hile  even  more  ellicicnt  as  vaccine  than  the  or^gJa4' 
lymph,  can  l»o  prodnc«^l  entirely  free  from  the  "extrsneoiu"  oi;^^ 
which,  til  ouc.  time  or  ntiothcr,  liiivi-  been  iiitihitrd  from  fivsh  or  ittnml 
lymph :  with  the  [>ossil)]e  si>1il4Lry  exception,  in  the  ltlsc  of  lympb 
ohtained  from  the  calf,  of  bacillux  subtilis— the  commoti  bay  bnciDlt— 
which,  however,  possesaes  no  pathogenetic  properties. 

This  statement,  since  the  first  publication  in  I  SSI  of  the  expanranitt 
on  \rhif:h  ft  is  Iinsed,  h)vi  received  ample  corroboration  frmn  many  clka 
oliscrvcrs,  iiiiioiig  whom  may  be  nienlioned  Chauibuii,  Meuatil  aoJ 
Straus  I.t'Dtii,  ICinyoun,  imd  Klein. 

There  am  bo  little  doubt,  therefore,  of  the  Miperiority  o(  the  «of 
gwted  method  of  lymph  storage  over  the  perhaps  simpler  metbcHlt 
which  Hp  to  the  present  have  been  commonly  employed  in  EugUnd. 
In  (lierniiiny,  Belgium,  n-iid  elsfwhcre,  for  some  time  pa-st,  and  for  vuinu* 
reasons,  admixture  with  glycerine  has  been  made  use  of  in  the  |we|>iir* 
lion  timl  HUtragc  of  vuccinc  niaUM'ial ;  but  hitherto  ap]Hireni1y  wilhoat 
kinkwlcdgu  of  The  peculiar  action  exurled  by  snrh  treatment  in  ihf 
puriticutiou  of  lymph.  Kitasato,  indeed,  has  recently  publiehed  u  $met 
of  cx|>cnraent:t  in  which  he  sought  to  free  vaccine  lymph  from  extimneoDi 
bacteria  by  \hr.  addition  of  carb"lic  acid  to  the  exleni  of  05  per  eeni  to 
8-66  per  cent.  IIo  suues  lluil  in  ciich  case  Uif  cjirboHc  acJd  was  added  to 
saniplei  of  inide  lymph  which  had,  however,  alrcjidy  been  diluted,  in 
process  of  pm|Kiral-ioti.  \iilh  a  mixture  of  glyccrino  and  water. 

Ill  the  pn'-immtion  of  glyceritinled  lymph  on  a  large  wale  iho 
which  on  the  previous  day  should  have  been  injected  with  tubfrcnlin 
order  to  ensure  that  it  is  not  snircring  from  tulwivulueis,  is  strapped  do 
to  (I  tiddo  of  apceiJil  eonntrnetion,  and  the  aUlomen  i«  shaved  from  tb* 
pubcx  til  the  iimliiliciis :   oecasioiiiLlly,  whrii  a  bir^jer  surface  IB  Ffquire^ 
the    iiifiitlu    of    thf    thighs    is  also    Khuvcd,      The    shitved  area  It  thoJ 
thoi-onghly  clwinflcd  with  Boap  and  hut  water,  and  swabbt^  with  a  judiitiaal 
of  corrosive  sublimate ;  and  thi«  in  its  turn  is  washed  off  with  itcrilited 
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wat*r.  With  i\.  somewhat  bhinc  acalpel  su[)crficiaJ  incisioni  are  thou 
iiuuie  fairly  clone  together  ov«r  thtt  whulu  siirfai.e  <A  the  sliuved  purliuii 
of  the  skin,  mre  beiii^  ttltt'ii  ti;  roiiiovc  with  a  &u-riliacil  towul  or  blutiin^- 
[uipor  anv  traces  of  blofxl  which  miiy  appi-ar.  A  sufficient  quiuitity  of 
glyceriimted  lymph  must  he  now  thoroughly  rubU-J  ovor  tlie  incisionH 
with  the  Kilt  porlicm  tif  th(-  bluih;  uf  the  Kmlpul :  uitd  when  this  hou  (Iritxl 
In  th«  c-ilf  may  be  ri*movpil  fi-om  thf  liiblu  ntid  returned  to  it«  stall. 
After  the  lapse  of  about  iiinely-six  Imurs  from  the  tii-st  (tpvnitiuri,  the 
calf  ia  agiiiri  [iliicoii  uu  the  tabic,  anil  tlie  vpilhuliuiu  iiuii  uiulurlyiitg 
vcsii^nbr  pulp  are  rcmnvod  by  means  of  a  Ht<.'el  spoon,  tirm  prM&urc  dicing 
empioywil  so  as  to  avoid  h»  fur  as  possible  tht.-  pivKciicv  of  bloutl.  Th« 
)s(-rupiii;4H  aru  iiollitctvtl  iti  a  I'utri  tlitili,  or  otliur  Huitublu  ri!ct'pLiic]c,  and 
iininL'diau.-ly  wciyhcfl.  To  this  roiitcriAl  is  tht-n  ailtlt-il  four  timca  ita 
wL'ijjht  lA  >\  stenliscd  mixture  of  .^>0  per  t-eiit  of  cheuiitally  pure  glyL-eriiiw 
in  (lislillnl  waiter;  anil  the  whole  ie  timninghly  grciiiiid  douu  logclher. 
The  latter  pnjct^ss  is  oanicJ  out  either  by  hand,  a  small  pestlr  and  mortar 
Ijoing  employed  for  the  purpose,  or,  more  rapidly  and  [jerlmps  moro 
efBcirntly,  by  invaiiH  of  a  mecliariical  mixing  iiiai::hiric. 

The  it^nltiiig  mixtiu-e,  or  umuUiou  an  it  is  sonictimp*  called,  which 
wi]]  lie  suHicitMiL  Jii  amomil'  for  at  least  2000  viiccitiatious  niuy  be  kept 
in  hulk  until  n^juirt'd  for  disiribution  ;  it  nmsl  hi;  »iorrd  in  a  trool  plaro 
and  proteitfd  fnim  tbc  Hght.  If  (U-sirablc,  bowev<^r,  it  may  be  drawn 
up  at  once  jutu  capillary  tubes,  whieh  should  be  of  bomewhat  larger 
diameter  than  those  whirh  are  ironiHionly  i-niploytil  for  th(i  storage  of 
uniuixed  lyniph.  If  thin  W  diuie  the  tubcH  should  he  filled  nbout 
twO'thinli)  full,  and  the  ends  thc-n  cai-efully  eeulcd  in  the  llaiuo  of  ii 
flpirit-Iamp  or  Hnnsen  ImnuT 

Insertion  of  vaccine  lymph. — Tlii»  piiitpj-s  iiiny  Iw  earned  out 
either  by  ptnictiire,  hy  multiple  euperlicial  incieione,  or  by  scai'ili cation. 
I>oubtlr9B  the  indlvicliial  ofwrntor  will  attain  the  greatf.st  mea.sure  of 
Hucxeafl  by  Hiuploving  the  uii'thod  wilh  which  he  i»  mo*>l  faniili^ti'j  but 
there  can  be  little  doubt  that  the  method  uE  imti-Mion  by  acnriHcation 
is  the  one  whieh  is  moat  ^enemlly  Piuiafitctory.  Tliis  statement  ap]ilie8 
not  only  to  the  ube  of  frush  lymph,  but  idso  to  itlored  \s  uipb,  whether  on 
dry  points  dp  in  tubes ;  and  more  particularly  if  the  lymph  has  been 
preserved  witli  j^dycerine. 

The  mode  of  operation  is  briefly  as  follows : — 

The  anu  should,  if  pu»«ib1c.  ilirat  bo  M-iu>lied  with  warm  aoa])  ojid 
water,  and  aft-erwardjt  wirefully  dried  with  a  soft  towel,  gL-ntle  friction 
being  employed  »o  as  to  caiisL-  a  certain  amount  of  disiousiuu  of  the 
cuUineoua  rapiltnrieH.  Drops  of  lymph,  enrrespondin^  in  nuralier  to  that 
of  the  vesicles  whieh  it  i*  rrquired  t<i  prcKlwe,  are  then  to  f»o  placc'*l  ou 
the  Burface  of  the  aim,  and  the  ^Ym\  put  sli>;htly  on  the  stretch  with  the 
fini^ers  of  the  h-fl  hand.  Next  the  skin  is  scarifii?d  \\y  a  method  of  croB«- 
hat<^hing  thrnnj;h  thi;  drofw  of  lytnph  by  lui'ans  of  what«oevL'r  iiiBlrumeiit 
m:iy  Iw  preferred,  care  beiuy  taken  not  to  pluee  the  insertions  too  closely 
together,  lest  the  vitality  of  the  tiesuee  between  them  he  injured. 
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An  unlinary  bleeding  Irincct,  tlio  point  of  which  has  been  ili^j 
bliinl&(l,  or  a  fliit-hcaJt'd  t>ur^ica.l  iieeiDe,  jire  IktUi  very  efficient- for  llii . 
|luqK)Eie    of    E(R»rifictil.iiiri ;    implicated    infttnimenu    should    be  \xm6iA 
aincc,  aa  a  nili*,  it  is  diffifult  to  kwp  ilicm  thoroughly  cluati. 

Thu  s|»eclal  iKlviintHgt*  of  a  needle  is  that  a  new  one  cau  be  rrajiln^' 
on  evnry  o-.-tasion  ;  if  a  lancet,  or  like  ihetmnicnt  be  eui(il«i_viil,  it  iil 
eseflntial  tbiit  it  should  lic^  builed  or  otherwise  ktcriliitty]  imuwaltaldtl 
before  iiko  ;  nnd,  further,  th:il  it  Hhoiild  bf  di|)|)Cii  into  liuiling  wataHlj 
wiped  on  a  piece  of  Btarili-ted  colt^m-wool,  not  only  bptwecn  each 
tion,  but,  in  the  case  of  arm-losirm  vaccinMlion,  in  the  event  nT  4f ' 
raecinator  bavlng  lu  return  to  the  vaccinifer  for  the  {lurfxise  of  ubtatnmj; 
mora  lymph. 
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VACCINATION  AS  A  BUANCH  OF  PKEVKNTIVK  MEDICINK 


Introductory.— rmjiarLinJ  Btiidoma  of  llic  liiBlory  of  medical  prngraBs 
readily  arlmit  tliat  vacciruition,  which  has  now  stood  the  t«Ht  of  |)mctico 
for  u  iHiiitiiry,  rx-niaiiis  U>iia_v  oiio  nf  the  gmitest  medical  prophy- 
lactics tliu  worltl  lius  t!Vi>r  ktntwii.  l.iko  nil  utht-r  niGiuun-s  for  ini|iniviii|; 
the  genonil  health  of  the  cnnimunity,  it  pranrintwl  fniin  and  has  Itocii 
fustt'ivtl  by  thf  incdit'al  profcsjsion  ;  but  the  aBsurli'jn  tu>  frefjiu-nlly  raadu 
)ty  igiioniiiC  nr  iiiiitcrujiiiloiis  1nyni(<n,  that  tht^  profeat^ioii  hiu  Unrn  iii- 
t]iii:iict:d  ill  it«  exf;rtii>iis  to  maintain  the;  jiractiL-c  hy  motives  of  pecuniary 
Wnclil  is  BO  obvtoiifily  ungenerous  as  only  to  uiU  fur  [lusiiiiig  notice.  'J'be 
number  of  d<K^>rH  who  dt'riv«  any  autisuinlial  Itrnolit  frnin  the;  pniclico  of 
vaccination  is  very  small ;  and  thoao  who  consider  that  the  bulk  of  iiu-di«l 
mon  lire  so  inordinalvly  nn'rcoiuiiy  n»  to  IfJiid  iht'msolvi.'K  to  the  support 
of  a  falau  HyKtitm  for  th«  «ikc  nf  a.  f«w  shillings  u  ywir,  should  rememlMT 
that  it  is  the  prevalfnco  of  diseit.se,  and  not  its  prevention,  which  ht^l 
pays  tho  prdClilioner :  a  widyspruad  oulbrvak  of  snuillpux  must  prove 
far  Mioi-o  rcnimiurativc  thmi  tliL>  amall  fees  to  \m  named  by  viicoin«lion. 
If  |Mioj)le  would  Imt  War  in  mind  that  the  hanitary  scienen  of  whirh 
Kngland  it:  to-day  so  justly  pnmd,  arid  which  baa  led  during  thfl  last 
fifty  yejirs  to  a  man'rUouA  ntrhietion  in  thn  miirtality  from  tilth  '[ii^paf^r.i 
and  an  increase  in  the  average  length  of  life,  owes  its  origin  ftuil  devvloi^ 
nicnt  to  inL>dical  men,  they  wouhl  the  niori!  readily  iitideiiitand  that 
had  vaccination  not  ]HisH<.<ssi>d  t\u:  jxnvcra  claimed  for  it,  the;  medicJil 
proft»sion  would  have  been  the  first  to  cast  it  aside,  as  they  have  rojeclc<l 
other  false  practicuj. 

In  Bpitit,  liowm'«r,  of  the  almvn  weighty  considerationa,  wc  have  to 
face  the  fact  vouched  for  l>y  the  Medical  OfHccr  cf  the  Local  IJovein- 
ment  BounI,  that  tlnmj  is  at  the  jirnwnt  timo  "a  larger  amount  of  default 
in  regard  of  vaccination  than  any  which  ha*  bopn  reoorded  since  the 
passing  of  the  Vaec-ination  Act  of  IS"  I,"  and  "a  steadily  growing  increase 
in  the  younger  populattoci  of  pensona  who  are  altogether  without  protection 
against  smnll-pox."  Moreover,  it  would  he.  ridicnlous  to  ignoro  the  fact 
that  perfitiu'tory  vaecinntion  is  very  nnwh  on  the  increaBe, 

Causes  of  the  present  defaults  In  vaccination. — This  falling  off"  in 
infantile  vaccination  is,  no  dmilit,  largely  duo  U>  the  absence  of  any  wide- 
spr«.'ad  epidemic  of  small-pox  throughout  the  country  within  recent  years  ; 
the  feeling  uf  false  seeuiity  thus  creriled  lias  leil  a  numWr  of  piirenUi  to 
put  off  for  the  moment  the  temporary  inconvenience  of  having  their 
infants  vaccinated.  An  might  well  lie  expected  under  these  circumstances, 
whenever  sm'ilt-[>ux  threatens  to  spread  in  a  district  iherfl  is  a  rush  for 
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^■acciiLitioH  iiinf>ngst  the  unprotcctod,  which,  by  Rlmiiiiii«;  thr'  i.ii  r 
»>iin'i!S  to  their  utiuust  limits,  is  not  calculated  t-o  g4.>curc  ilu'  iti  -i  •!: 
t'ieiit  pralvctifJii  in  all  OASoa.  Moreover,  cxperirticc  hiis  fhtmn  llwi  <iiii. 
thn  liiitjisiduiicu  of  the  iiitiiH'dl'Lte  (biiigDr  the  nilv  of  aimtby  apiiii  M-;i  i-. 

Inflaence  of  Antivacuinators. — Kut,  although  individtutl  Afnil-.  V^i 
had  much  to  do  with  tht  falling  off  in  thii  amount  of  iiifiuiliU-  v^nunj. 
tiniu  the;  nmin  portion  cif  the  min'hkf  in  undoubtedly  attribuUihlu  to  ih> 
luinofiil  influence  of  ii  niittibcr  i)f  o|)|»nirnts  of  the  system,  \\h-<  <  'y 

dis^umiimlo  gross  riiisn-prpsi'iitjitlnns  calriilat'ed  tovr«ato  a  di-  -: 

ciriiil.ioii.      Vamiiiitiou  lini^  fallen  tiito  the  gi\>aU'«t  iirglevt  in  ihiwff  loni 
ill  which  the  lenders  of  the  opjinsition  arc-  most  active.       Il  hu  Ims 
truly  8iu*l    tliat  if   pe[S3iw   who  m   readily  neglect   vaccirvtliiin  at  IIm 
Itiildiiig    of   n    few   energetic^    hut  not   Uio  xcrupuloiis  agiloton,  oxiU 
Iftok  on  the  sight,  common   in  every  email  ^kix  epi<lemic  of  a  lunik, 
living  toother   iu  thu  sjinie  hou^i  an<l  iindi-r  precistfly   llio  rsw- 
<litiottd,   inviuh'd    I>y    »imall'pn\,    tlie  iinvjicc  I  tinted    mcmWrs  d<  '> 
iho    <li»B.'wo     in    nil     it8    lonthsitnie    vinilenc<\    the    recently    ^~^^• 
or   n; vaccinated    useaping  altogether,   and    those  who  yeans   pit.;::^._, 
liBVo  httun  vaccinated  more  or  less  efficiently  escaping  i\'ith  a  fur  gpit 
and    slight  c'jri*lit»tionaI   difllnrhaiice,  tho  poncrted  t)tati«tics  ami  ihf 
liophttitricj  of  the  antivuccinatore  wnuld  Ik*  brushed  a»idu  for  over,  Ami  ihi 
apathetic  woultl  hasten  to  M^cure  for  theniselrcd  and  their  of&pringllK 
prutoctiun  wlucli  vaccinHtion  -iffordu. 

Smallpox  In  pre  vaccination  times.— To  nhtnin  an  lutoqimto  noun 
of  th-C'  appalling  r.ivnge3  of  smallpox  in  il^  unfcitterod  activity  m-c  hav«  Inn 
tu  locik  back  itl  it«  i*n*l  hintory.     Vfe  Find  that  in  1^18,  for  iitstanm  it 
hul]K^I  u>  compliita  the  depopulation  of  St.  Domingo  which  fire,  fwnri 
and  fiiniino  had  begun.     Soon  sfterward?,  in  Mexico,  it  even  nirjtts*<l 
the  cni»lliiui  tif  euiii}iioKt,  suddenly  smiting  down  :U  milliona  vf  pupoW 
tion.      l*re3Cott,  in  his  CowfueM  nf  Mejim,  desci-ibea  the  i^pidfiidc  a.<«  "  Bnwp- 
ing  over  the  land  like  fire  over  the  pmiries,  smiting  down  prince  ml 
pivLsant,  and  h<iritig  iU  path  strewn  with  the  dead  Uxltw  of  the  nativa^ 
•who  {in  the  strong  l;ingiiago  of  a  contempornrj')  iwrifihed  in  heaps  liVo  faille 
Htrifken  with  ram-i-iiii."     In  Sihon*  and  Kain*chalka,  in  (Irecnland  mJ 
Iceland,  in  Sweden,  in  Biazil.  in  Borneo,  on  the  <_:old  CVmikI,  in  Mada^Mor. 
iU)  devastations  wore  Bimihir :  and  fttriking  accounts  of  ita  ramge*  iiraoiig 
tho  NoKh  American  Indiunt  m;iy  lie  giilh^^n.-d  from  the  foUnwiug  pasop 
in  a  work  by  Mr.  Catliu  intbtisliod  in  1841;  "Thirty  niillionA  of  whtu 
■men  an;  now  sciiflling  for  the  goods  rind  luxuries  of  life  over  the  boned  uA 
ashos  uf  twL'lvu  niilliuns  v(  red  men,  six  millions  of  whom  have  bUcn 
victims  to  the  small-pox,  and  the  reniiiinder  lu  the  sword,  the  hayonrt,!* 
whi.Hky."     To  turn  U>  Eum|ie,  wf  finrl  that  dniiiig  the  eighteenth  ceoiury. 
in  the  won U  nf  Iti-niouilli,  a  trustworthy  gtatixtictaii,  "fully  two-tldnti 
of  all  chiMi-en  I»nrn  were,  sooner  or  liUcr,  attAckcd  by  small-pox.  and  thrt 
on  an  average  one-twelfth  (5  "  J)  of  all  children  born  tfuwnimbcd  to  lliai 
diaeaRO."      In  England,  acconling  to  the  calciilations  of   Pr.   Lettaoin. 
tho  avorago  annual  deaths  from  small-pox  were  about  3000  out  of  ereif 
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million  <jf  population ;  a  dt-ath-raU'  which,  on  ihe  pnwent  popuhitioii  of 
Fiij;Unrl,  woiilil  givo  «n  avcrago  of  rifJirly  ^0,000  dnaths  »  year  from 
tmiKn-pox.  Nearly  une-t^nth  part  of  all  tho  pereoiia  wbo  died  in  fj^^nclon 
within  ihc  \M\\»  [<iF  MorUlity  (litrin;;  tlin  lallur  K»lf  of  last  ctotury  died 
of  this  ono  cjiubc  altiin'.  An  on  tlir  Continent,  so  in  Kngland.  (he  younger 
[lart  of  tlie  [jopnlation  vrvvv  |j«culiar]y  it*t  victims;  and  royiU  ami  noWo 
families  wiTO  not  (■xi-inpt. 

Thti  ravnfjcs  of  »omll-po.Y  arr  not,  howcv«r,  half  enuinorated  in  the 
list  of  th«  myriatU  whom  it  h^n  kilknl.  Knmi  the  earliest  to  ibo  latent 
n-cords  of  thu  disease  l-licn;  is  constant  mi.-iition  of  tho  tax  which  it 
U'vit'ii  upon  ffliivivoi-a,  Bt'rnouilli  statos  that  "ninny  who  did  not  <Jie 
wtirv  rtMKU'iv<l  uicltly  or  dcfoirncd  for  lifi-,  ionl  diseases  of  thfl  cy<« 
ajid  MiiidiH'Ks  ufu-n  ensued  fn-m  llif  Bcoiiryi' " :  and  Maciulay,  who 
jii5ily  ajwi^ns  U\  variolii  the  lorcnuist  jilncc  as  "  ihe  moHt  tcrriMp  of 
all  tho  ministers  of  dt-alli,"  twcLums,  in  so  vlor|nent  paB«a>;c,  "  The 
havoc  uf  tho  plaguu  bad  boeii  far  ntore  rapid :  but  the  plague  had 
vJMicd  our  shores  only  once  or  twice  iiriihin  living  memory.  The 
small -pox  was  always  present,  filling  the  chnrchyanis  with  c^irpees, 
torniiinting  with  (.■onsttml  fcftrs  idl  whom  it  had  not  yet  stncktin, 
leaving  on  those  whose  live.s  it  spared  the  hideous  trarea  uf  its  pnwer. 
tuniing  the  IriIio  into  a  changeling  al  which  the  mother  xhiKldetvd,  and 
making  th«  eyes  and  checks  of  the  bvtrothe<l  maiflen  objecU  of  hornir 
lo  the  lover."  I>c  In  Condaniine,  tor.  t*Ils  113  that,  among  ihtwe  who 
outlive  an  attadt,  nianv  thither  totally  or  |iartlv  l<>i>e  their  night  or  hcAr- 
irig,  many  nrt!  left  consuniptive,  weiikly,  sick  or  maimed,  many  are 
disfignrfvi  for  life  hy  hideous  scars,  and  Iwieomc  shocking  ohjeets  to 
those  who  approach  them.  At  a  later  period  a  Iteport.  o(  the  Hospital 
for  the  Imligent  IJlind,  quoted  hy  Sir  Gilbert  Blane^  infoiDis  lu  that  tvo 
thirds  of  those  who  applied  there  for  relief  had  lost  their  aight  by 
tiniall-pox.  Sir  William  Ailken  affirms  that  90  jwr  cent  of  all  cases 
of  l>liruhH<iis  met  with  in  thi^  Vixaar*  in  India  are  due  to  the  Fame  die- 
ease  :  and  oven  the  incomplete  Fi-ench  atatistics  for  the  year  I(*"l  record 
2<,f>04  caaQ3>  of  ili^tigiiration  and  [jennaneiit  injury  caiwe*!  hy  Hinall-pox, 
over  and  aliovo  the  58,236  deaths  attributable  to  that  diseaBO.  No  wonder 
tho  old-time  proverb  .lays,  "  Fwini  small-[kox  and  li>vo  few  remriin  free  "  ! 

From  tho  foregoing  some  notion  may  be  obtained  of  tho  state  of 
aflairs  whii-h  esiHtcd  when,  towanls  the  middle  of  the  eighteenth  century, 
th«  praetico  of  inoculalirin  was  introduced  into  this  country  from  the 
East,  ami  pr?v:i)l<xl  until  the  discovery  of  viicuiULtiou  by  Jciuier  towards 
the  ciofio  iif  the  century. 

The  Relation  of  Cow-pox  to  Small-pox, — There  is  very  little  doubt  in 
my  own  mind  that  humun  Mna]|-(«>x  (uid  cow-pox  are  derived  from  one 
and  the  same  infection,  though  there  are  difTerencea  in  their  effecttt 
Jrnner  firmly  believed  small-pox  and  cow-pox  to  Iw  identical  in  their 
origin,  and  the  m<wt  recent  Bcientitic  investigations  of  the  subject 
Btretigilicn  this  view.  Thc»i  investigations  ore  fully  set  forth  by  Dr. 
Copeman  in  nn  earlier  section  of  this  article. 
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It  IB  allog(xl  tbjit  Juiiiipr's  first  bopo,  thnt  vocvinalioii  would  tx  u 
antifluu*  ''€ii|>abla  of  i-xtirpatiiig  fnim  tW  p«rth  n  (list'aae  whicli  Urren 
huur  (luvuuniig  its  victims — h  riiseajtp  thiit  hju»  ever  Iwen  considored  tlw 
eevumal  uoourgu  uf  tliu  btiiimti  muu,"  has  not  but>n  fiilrillMl.     Bui  iba 
wus  nut  Cfuito  Joiincr'g  more  matured  viow ;  be  wan  wi^ll  aware  of  Om 
fad  ibat  oven  an  attack  of  luitiiral  »mnll-p<>x  c]o««  not  inv»rUbly  ranlff 
imiuiinit_v  f i-om  lIik  diswisu  ;  aitd.  niUiiii  »  veiT  few  ywirn  «d  tbc disoomy 
of  viicc illation,  cases  oci^^iinvd  in  Aiibjt^'i.-u  wbn  hnd  bivn  tiiibmitt«d  Ui  tkit 
oporaLioii.      Wbiil  Juiiiiur  reully  cIuimtHl  wae,  to  \vx  bi»  own  wvnb*,  tkit 
vaccination  "duly  and  oillcionily  iici-formod  will  protect  the  canstiRum 
froTii  suUsorgtient  attnclc^  of  small-pox  as  much  as  thnt  discAsc  iuelf  viS. 
I  iwver  vxpeclud  it  would  do  inore,"  ho  isaid,  "and  it  will  not,  I  WliiJUj, 
do  li»s." 

A  century  of  cypericncot  Has  flJIy  confirmed  ihe  ownirwy  «f 
Jetioer's  prognostication.  Vaceintition  "  duly  ami  cOieic-ntly  [kt 
foriiied "'  in  infancj',  and  pepcatod  at  ihc  ago  of  puberty,  hu  shown  _ 
itself  to  be  almost  an  ab«o1ul«  protection  agHitutt  «mall>pnx  ;  although  n  ■ 
Hom«  few  individiuilit  cbc  iiatumi  pi-udit^iKisition  to  tbu  diseasB  it  » 
gi-cat  that  tlio  urt.iti^'inl  immunity  dios  out  in  a  very  few  yoon.  Bat  it 
(•hould  bo  lioriio  in  iiiitid  that  in  lh>>>«o  uiML'if  in  which  itmn11-|W)x  orcun 
after  vacciuaiion,  tlio  dibeaSL-  ih,  abnost  wiihnuL  L-.\vL<ptioti,  eo  far  modifitd 
thai  ita  identity  in  its  earliest  stage*  is  frwjuentty  iinre4Nigniscd.  To 
tuko  a  vury  rvcuiit  illustmtiuii :  in  Blackbiuii  ttic  Medical  Offic«r  oi 
Hmkb  m(!t  with  a  number  of  cases  of  Hniult-pnx  in  vaccinated  prnwnt, 
where  thi!  disease  Wii^t  so  niodifii-d  that  the  pniients  went  about  tlwir 
wurk  without  buiiif;  awari/  of  tlic  iialuiu  of  ihe  illness  wbicli  mkk  upMt 
them. 

With  re^nl  to  the  indisputable  fact,  clearly  sliown  by  the  Refiistiw- 
GeiiemrB  rfturitx  from  yiiiu-  ui  yejir,  that  the  moiiallty  from  smaU-poi 
has  greatly  decreased  within  the  present  centuiy,  and  especially  wiUun 
tliy  lii^t  tifty  yeHPs,  the  fiillowjng  table  of  the  London  dpatb-rat«  (na 
siiialt-pox,  given  by  Dr.  b'arr  in  hin  V'tlal  Sfalislirs,  is  niost  iiistruotiTe :— 


T«An. 

AT^nw  AnnuAl  D'aiIik  jm 
Million  fmifi  <ll  naii'M. 

Avi-ncn  AnnnAl  Dmh*  par 

Milli-iii  tfiii  :1»iatl>priiT 

iMo-r» 

17 as -57 
i7ri-j«i 

ISOl-IO 
1831-35 

80.000 
S!^.00& 
SO,  0110 
2H,200 
32,000 

4170 
4»0 

fiosn 

2040 

Contintung  these  figures  for  sulwequent  periods  we  got :- 


ttm. 

Aniraftn  Aiiiii»l 

OaaUikmr  Hllliiin 

(Tom  all  CaiUH. 

ArrmK*  Annit*! 

DallwjiRr  Mililoa 

(roMi  ^niall*|iii(. 

1838-5% 

18M71 
18T'2.8-i 

1893-P2 

— _ 

2t,0OD 
2«.'i00 
22,100 
19.800 

518 
3M 

78 
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Unfortunately,  cnrnplet*  Btalistics  t\»  to  lost  century's  smallpox  fi>r 
the  ttliolt-  vrtiiulrv  an.1  nut  aiaiUlilL-,  but,  »(j  far  as  they  go,  their  teHimotiy 
is  the  sami;.  SiiU'^  l>*38.  whi'ii  n'gistmtioti  IptH'ii.niu  o)in|]i)lA»ry,  wh  have 
definite  in  format  iun,  niul  it  will  be  bi'uii  that  th^^*  d^^lint^  has  ticrn  vnry 
marked.  Roginning  »-iLh  183H  we  fiml  lliaL  thv  anruiHl  smail-pox  death- 
rates  for  the  couniry  for  iiihsofjiwiic  years  ai-o  in  wminx'ulivi;  (nxler  as 
follows: — Ul61,  58£),  661.  400,  16S  (htre  ixairx  an  intentil  of  /out  ffntrs, 
I8t3  Irt  1846. /w  M-AirA  /if  /t;/H.r,(  nrf  twt  aeaHabtc).  246,  397.  204,  -.'02. 
389,  401.  171,  151,  131.  ilG.  202,  329,  193,  136,  64,  78.  2t!i6.  364, 
301,  139,  IH,  91,  67.  113.  1012,  821,  98,  88,  35,  99,  173,  74,  31,  25, 
119.  SO,  36.  fi'l,  103,   I  1,  Ifl.  37,  I,  0,  2,  IS,  4*»,  27. 

Chansred  Incidence  of  Small  pox  since  Vaccination. — But  the  most 
rvtnarkaljlti  fact  ilixcji^'^ed  hy  cjti'oful  oxainiiuttioii  of  thi;  sTniLll  [h>x  stnti<i 
tics  is  thti  chuiigiMl  incidence  »(  \}w  iliM-nse  in  ditrfivnt  <igi?  jh^iimU 
ttiiice  tho  I ntnir] action  of  vaccination.  Wlicivju  iti  prt-vucririation  tinuw 
amall-pox  wiw  eflHcncially  a  discaau  of  childhood^Bonje  SOU  out  (rf  (;v«r)' 
lODO  sniall-ijox  (!f.-»lh8  heing  thoM  of  thildren  under  liveyeara  of  age,  and 
150  i)f  tho  remaining  200  being  of  children  l)«twcpn  tho  a^^  of  tivtt  and 
ten  yearn  (even  as  late  as  1 839.  88  per  cent  of  the  small-poif  deaths  in  Eng- 
land were  in  childi-en  iind(.ir  t«in  yean)  of  agi') — St  hiw  in  rect-nl  yi-ar*  lost 
that  peculiarity,  as  will  reafUly  be  i^een  from  the  following  laMu.  In  rwiil- 
in>;  thin  ta1)1<\  it  muRt  he  Imme  in  mind  that,  although  vaeeination  came  into 
me  early  in  ihi^  prei»ent  centuiy,  no  jmhlic  provision  for  ite  gratuitoufi  per- 
formance was  made  until  1840  ;  it  was  not  obli^toiy  till  1853,  and  legisla- 
tive arrangements  for  ita  systematic  enforcement  were  not  made  until  ltt7t. 

TABl.r:.- — Mean  Annual  Deaths  from  SmfdI-pox  at  sueeciiBive  Ijfe  PRritMlo 
per  million  living  at  each  such  ]jf«  Period — 1847-53,  18i>l-(  I,  and 
I8V2-91. 
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CM. 
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10.1k 

K4A. 

sa-u. 

Ukiul 

l.   VAtrfiimlioQ      ujiliitufti. 

34» 

1617 

337 

91 

149 

c« 

32 

lU'iS 

2,  Vflt^cjn&tion       oMt^ntor}*, 

■2211 

817 

248 

es 

I«S 

131 

52 

liiit    lint    •fliiii^iilly   en- 

* 
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as 

I" 

US 

f.t 

91 

S4 

S9 

IjuI      »ioi«      tllioipiitiy 

«iifiiTn>r|   )'y  vicrillRlioil 

wfllwn.,  1872-»1 



• 

Ati  pointed  fviit  hy  tho  llegii-lrar-OtTieral  in  his  4.'^rd  Annual  Kepnit, 
with  reference  to  a  similar  table,  "The  figure*  show  coiieliiHivrly  that 
coincirlently  with  the  ^radital  extension  of  the  practice  of  vaccination, 
thorfi  has  been,  in  the  fimt  place,  a  gnwJnal  and  notable  decline  in  the 
mortality  from  RmalE-pox  at  all  ages ;  in  the  second  place,  that  LhiR 
dcelinn  luw  been  cxclnsively  nmniig  perr^onn  under  ten  years  of  age,  and 
most  of  all  among  children  under  live  ■    thirdly,  that  aft«r  the  age  of  t«n 
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years  the  mortality,  so  far  from  having  declined,  has  actually  incruaaed— 
very  slightly  among  persona  from  ten  to  fifteen  years  of  age,  hut  verr 
greatly  for  persons  older  than  this ;  and,  lastly,  that  the  increase  has  beta 
the  greater  the  more  advanced  the  time  of  life." 

Recent  Epidemics. —  But  it  is  by  carefully  analysing  the  factt 
relating  to  all  the  more  important  recent  outbreaks  of  small-pox  in  tliit 
country  that  the  value  of  efficient  vaccination  can  best  be  established; 
for  the  statistical  details  of  these  epidemics,  as  given  in  the  followini 
table,  arc  within  our  reach  for  purposes  of  verification  ;  and,  moreover,  we 
have  in  them  a  safe  and  sure  means  of  checking  and  expmsing  thon 
methods  of  manipulation  and  distortion  by  which  anti-vaccinators  have 
attempted  to  discredit  the  older  returns.  Before  studying  the  subjoined 
table  it  may  not  be  out  of  place  to  ponder  over  the  following  utterances 
of  M.  de  Freyeinet  when  Minister  of  War  in  1890 :  "One  now  sees,  not 
only  in  France,  but  in  Algeria,  in  Tunis,  and  in  Tonquin,  the  army  yto- 
tected  by  the  strict  application  of  compulsory  vaccination.  ...  I  cannot 
forget  that,  in  1870-1871,  the  German  army,  countinga  million  vaccinated 
and  revaccinated  men,  only  lost  459  men  from  small-pox  in  the  two  yean, 
whereas  our  army,  far  less  numerous,  had,  from  the  same  cause,  a  loss  of 
23,4(>0  men  whom  the  prescient  application  of  revaccinatiou  might  hart 
saved  for  the  service  of  France." 
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SYSTEM  OF  MEDICINE 


Immunllgr  of  vacotnated  chUdrec  under  10  from  death  by  swll- 

pox. — It  woulc],  of  couiite,  nccupy  too  much  ii{iaro  to  discuss  in  ilrUil 
<?uc1i  tndiviiiiial  cpulcmif-  fniBmemtoi)  in  the  iilKPve  tablu ;  liut  tbe  torn 
im|H>i1;int  oiitliri^.i1(A  u*ill  he  dealt  with  sopriratt'ty,  on  ao  |o  4wtAMi>li 
btfyoml  clispTitc  tb«t,  in  tlic  opiilomics  n'feriTit  to,  the  vwxiniHocI  childm 
iiikIlT  ton  hnvf!  Iiccii  ahntint  iniRiinie  from  (U'Jitli  )iy  emall-ixix.  ai)<l  thu 
w}ien  ih^y  hnvc  coiitractfd  th(?  dutcaAP  thoy  have  suffered  frum  it  in  itf 
iiiiidest  form.  Ou  ihu  other  hand,  the  unvattiruited  cbUdrrn  \xt% 
Buff«rii(l  in  ovcry  iTinlant'e  far  moro  eeverely  ;  kuiiio  20  to  50  jiereftittl 
th«  cuiM  amongst  thum  having  terminated  fatJiDy.  It  miitil  be  bame  ii 
mind  that  in  tho  onumenited  towns  and  duitricts  tho  vnecinat«d  in 
frequcinily  in  the  iigpv^le  Beveii  i>r  ei^ht  timea  a»  numeniua  as  lb 
luivttccinatod  ;  that  they  int-Iude  a  large  pi-opurtion  of  children  trbnc 
vaccination  has  lieen  very  injporfcctly  pe|-fonueU.  and  that  both  ale 
guries  lU'D  drawn  from  the  same  Aggregate!  jH^pulatiun  living;  brmufijr 
gpeaking,  in  the  sumo  euuiitary  coudition^.  The  only  brood  line  d 
tlti^tinetion  liutween  (he  tm>  eliuwe^  uf  children  in  in  rcgunl  \a  thrir 
varcinatinn  ;  and  this  nnly  ran  aeennnt  for  the  wnVle  difference  MUi(h 
oxisl«  betu-cen  ihu  ratcti  of  attack  and  mortjdity  from  rnnall-pox  id  tbe  l«o 
elasHeii. 

Ileginnitijg  irith  Git  Sheffield  tpidtmk  of  1887-88,  wo  luve  to 
deal  with  n  trjtvn  vhich  is  not  a  centre  of  antivnccinatioD.  Iudf«L 
the  law  hjid  Itoen  cjirried  out  ao  well  there  that  at  the  time  of  tlif 
outhr-iMk  honie  97  or  Ity  |ier  cent  of  the  jiopnlalion  were  moi-e  wr  ln» 
eHit'ientiy  protected  by  vacciniition.  That  an  epidcmtc  of  etuall-pm 
rthonld  nccur  in  so  "well-vaccinated"  a  town  was  a  source  of  ^m\ 
jubiliiliim  In  an ti vaccinators — for  a  time.  Korturiat«ly  tho  vn«t  iiniiort- 
nnce  of  the  occurronce  was  bo  evident,  that  an  exhaiutivo  investigation  gf 
the  matter  was  wisely  institut'ed  at  once  by  the  (lovei-nment  thniugh  tke 
Local  Gov'crunicut  llojird,  This  aixlimns  task  was  entnistetl  to  Pr-  F.  W. 
Barry  :  and  tho  facts  diBchwed  inthiii.  gcntlemanH  rejiort  form  nudi  a 
monumnntjil  tr'sCimnny  to  the  value  of  vaecinatiun,  that  nowiuLtys  anti- 
voccinatorg  seldi^ra  refer  to  the  Sheffield  epidemic. 

Dr.  Rirry  hrgan  his  im]uiry  at  a  time  when  Home  300  fre*h  c«*« 
of  small-pojf  wnre  occurring  cich  weelc  in  tbi;  iKirough ;  and  he  "tju 
conseq^UBtitly  in  a  posititui.  liy  prompt  personal  inquiry  bim)  pe 
observation,  to  plaop  bpyf.nd  lavil  many  martens  of  fad  which  oth 
might  h.iv«  bi^on  disputed  arnl  ilisU>it*'d.  lb*  pi-ocei'deil  with  .iK.'^iotanti 
to  make  a  hnii-seto  hnuso  census  of  the  infected  lucah'tie^  M-hicb  ho  found 
to  contain  374,112  inhabitants,  of  whom  268,397  wore  claaMtt  aa 
vaccinated  and  5715  as  unv.iccinatcJ.  Under  ten  yours  of  age  thfn 
■were  68,!i3(l  vaccinjited  children,  and  uf  the^te  353  (or  '51  per  cent)  were 
attiiclied,  and  G  (or  '009  per  cent)  died  ;  whiUli  at  the  name  age  thcrt- 
were  only  -'■JSy  luivaccinate^l  children,  of  whom  228  (or  1009  per  crnll  i 
were  attacked,  and  100  (or  4  "4  per  cent)  died.  For  obvioua  reason* 
children  under  the  age  of  onp  month  were  excluded.  Aliove  the  age  uf 
ten  thcro  were  190, 'J05  vaccinated  persons,  and  of  these  3774  (or  1*9  per 


be  "tju 


cent)  wftw  ftttrtcko*!  und  ID*  (or  'Ofi  per  epnt)  rJird  ;  whilst  there  were  only 
3429  tin vatci Hilled  jwrwrns,  iniil  of  ibt'w  ^'22  (or  y-4  per  cent)  vrt-re 
attacked,  anil  174  ()jrr>-07|)«r  coin)diwl.  Thort'  won>  in  addition  3256  vac- 
cinated and  27  uiivaccinat«d  jwraon^  whoAe  agtat  could  not  bo  ascorwuncd, 
;ind  who  hftvo  tlu'reforu  boon  vxcliidixj  from  thu  above  calculation*, 
b^thur  with  Iha  i!4  and  2  cu-cn  r>f  smidl-pux  whkh  occurred  among 
them  Tes|)cctiv«]y.  In  dealing  with  the  Khftficld  cpidt'iuic  it  is  impossible 
to  rofrain  from  qiioLing  the  followiri^  ])«ni;;r.i[ili"  imni  jho  htte  Sir  George 
lluehatian'ii  niaatcrly  aimlysis  vt  Dr.  llniv-  r(-]>''it; — "First,  of  the 
children  under  l«n  years  of  age  living  in  Shelliekl  during  1887-88  under 
the  common  conditions  of  infection  in  tliL^  M-hole  iKirotlgh  : 

PtT  lliouMnd  oT  tlic  numlifr  of  cliikli'cu  in  liacli  olaaa — 
TltB  attock-mtc  of  the  vntcinatcJ  was         ,  .         .        S 

The  uttack-inle  uf  the  niivoccinutod  was    .         .        .    101 

Tiiv  dtiatli-intu  uf  the  vaccinated  woa  .         .  GO!) 

Tliti  tleiLth-ntt«  of  the  utiriMidiiateil  wtut  .  .44 

"  UridiM-  the  general  circumstances  of  the  Shcflield  epidemic,  therefore, 
the  vaccinau-d  children  hiul,  as  compared  with  tho  unvaoeinntM  children 
living  in  lb«  town,  a  twenty-fold  immutiity  fi-oui  atUck  l>y  i^nudl-pfjx, 
and  bar]  a  4HU-fold  security  ogaintit  death  by  vmull -pox.  The  altove 
relates  to  the  general  child-pfipnlatioii  of  the  borough";  hut  "childi-en 
living  in  housex  artu;dly  invaded  were,  uf  cuiirisu,  exposed  Ut  un  iuteiwiT 
and  more  continuous  infection,"  "  Next,  concerning  persona  over  ten 
yea™  of  age  living  in  Sheffield  during  18S7-88  under  tlio  common  con- 
ditions yf  infection  of  ibo  bonmgb.  The  vaccinated  and  unvaccinatvd 
niomlwim  of  thin  cbu«  urn  fimnd  tu  have  always  tlitVeri^d  to  a  cnnsideralilo 
degree  fittm  each  other,  huth  in  regni-d  of  attack  and  of  death,  and  also 
whether  the  t>orougli  :i»  a  whole  or  its  component  snlxlietricla  be  examined. 
But  this  degree  of  diiren-nce  (eonsiderable  though  it  has  been)  hae  not 
l»c«n  nearly  so  large  &s  in  the  cIjiss  of  children, 

Ter  ibouwintl  of  Die  nuinlwr  uf  ]iri«ou>  over  ten  in  each  da**  :— 
TliB  uttack-rali;  in  jienuux  tvri<.-«  Viicciiiatt^  wun  ,         3 

Tbd  atUck-mlu  iu  pcrMJiis  u»«:q  viKciuatcd  was  .  .      ID 

The  attack-rate  in  ]>cniiii8  nut  vaeuinaCed  was    ,  .      f)4 

The  (luath-mte  anmiig  }>ersoti8  twice  vutcitiatcil  rae 
The  (it-alh-mtt'  anion;^'  pt^rtona  oncii  vatcinaicii  vms 
The  death Tiilti  amon^  persons  not  vaccinated  was 
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I  *"  Under  the  gpneral  eircnmstances  of  the  Sheffield  epidemic,  therefore, 
I  the  twice  vaccinated  |ttn»ons  .over  ten  years  of  age,  us  compared  with 
"  the  unviu;cinat«i  |ior-Roiis  of  the  same  age  living  in  the  town.  h:wl  a  thirty- 
one-fold  immunity  against  attack  by  sniaiUpox,  and  hnd  a  ff 40-fold 
security  agaijiHt  deiith  by  Rmail-pox."'  Surely  the  facts  of  the  Sheffield 
epidemic,  and  the  strictly  logi(.'al  and  jUHtifiable  coni-luainns  dmwn  thore- 
from,  bpAr  n nans wera bin  testimony  to  the  value  of  vaccination  1 

>'ow  let  u»  turn  to  Lncetin,  which  is  well  known  to  have  become  the 
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chief  centre  of  the  antivaccination  movement.  There  vaccination  hii 
buen  practically  suspended  for  several  years  past,  and  a  gigantic  eiperi- 
ment  tried  of  endeavouring  to  cope  with  small-pox  by,  cnriously  enoogh, 
substituting  for  compulsory  infantile  vaccination  another  set  of  eTn 
harsher  compulsory  measures — compulsory  isolation, compulsory  "quaran- 
tine "  for  twelve  or  fourteen  days,  and  such  like. 

As  the  comparative  immunity  from  small -pox  of  "  unvacciDated' 
Leicester  has  become  a  stock  argument  among  an ti vaccinators,  it  it 
uspccially  instructive  to  see  how  the  town  fares  when  the  disease  happeu 
to  obtain  a  footing  in  it.  The  Leicester  epidemic  of  1892-3  was  invtrti- 
gated  on  behalf  of  the  Eoyal  Commission  on  Vaccination  by  Dr.  Sidney 
Couplaud,  and  his  report  gives  the  following  facts : — 

Of  cliililren  luider  1 0  years  of  age  there  were — 

Vaccinated  cases,  2  ;  deaths,  0  .  .  .  =0*0  per  cent 

■  Uii  vaccinated  cases,  107  ;  deaths,  15  .  .  =  14-0       „ 

Of  persons  over  10  yesin  of  aj^e  there  were  : — 

Vftccinatecl  (including  doubtful)  cases,  197  ;  deaths,  2  =  1  '0  per  cent 
Unvaccinated  cases,  51  ;  deaths,  4     .         .  .  =T'8       „ 

These  figures  are  convincing  enough  by  themselves,  but  they  gain 
additional  significance  when  the  casus  are  arrangttd  according  to  the 
severity  of  the  small-pox.     Dr.  Coupland'a  report  shows  that — 

Of  the  199  vaccinated  cases  : — 

17  iir  85  per  cent  were  confluent, 
20  „  101         „  „      colmreut. 

50  „  25-1        „  „     discrete. 

112,,  56-3        .,  „     aiild. 

Of  llie  158  unviicfiiiiited  cjises  : — - 

7il  or  .'iOll  per  tent  were  confluent  (includiu-j  malignant). 
36   „  22-8        „  „     c'diL-reiit. 

28  „    17-7        „  „     discrete. 

13  „     9*6        „  „     mild. 

Turning  to  the  ll'iirrinnlon  epidemic  of  1892-3,  we  find  from  the 
report  of  Dr.  T.  I).  Kavill,  who  investigated  the  matter  on  behalf  of  the 
Koyal  Commission,  that — 

or  children  under  10  attacked  by  small-pox — 

33  wtTC  Yiifciiinttd,  and  2  (or  C  per  cent)  died. 
32  wiire  imv-accinateil,  and  12  (or  37-5  per  cent)  died. 
Of  persons  over  10  years  attacked — 

560  were  vncciiiattnl,  and  3G  or  (fi-4  per  cent)  died. 
36  were  unvaccinatcd,  and  12  (or  33'3  per  cent)  died. 

During  the  epidemic  4'i7  houses  were  invaded,  but  as  regards  20  of 
these  houses  Dr.  Savill  could  not  obtain  precise  information.  Taking, 
iiowevcr,  the  facts  ascertjnncd  as  to  the  remainder,  Dr.  Savill  reports 
that  in  those  437  houses  there  resided  2035  persons,  of  whom  41  were 
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KtuUxi  t<j  have  liiul  small-pox  in  previous  yours;  tivc  af  LbeMi  liiLlur 
wi.-ru  iigHiii  atUicktiil  in  1K'J2'.1:  of  the  remuiiiJiig  2404  puruuiis,  (i8S 
w&ra  under  and  1806  were  ov«r  10  yoara  of  age. 

Of  the  cliiltlren  nndt-r  10  years  033  wgrc  vaccinfttfd,  of  vrliom  »8  (or  4-4 
\kx  cvTit}  vere  aiUiL'koit ;  mid  3»  wcru  imvacciD«t«iJ,  of  wLoni  30  ^ur  64*f>  per 
rtint)  wuru  aita*:k«l. 

Of  tlie  1806  pttwiiu  orfr  10  ymra  of  a^e,  \lh\  w«rc  ▼accioak'd,  af  whom 
SSri  (or  2ijy  per  c*m)  wf-re  itltackol  ;  wliUst  &2  were  iut\-aecitiatod,  ami  of 
tlicM  30  ^or  !>7*(t  per  CL-tit)  wctv  atlackcd. 

With  reference  to  the  contnwt  here  shown  between  the  attflck-nito  in 
thu  case  uf  the  %iu.viiuit'eil  anil  of  lliu  uiivucciiiiitAi]  living  in  infected 
hoiucM,  Dr.  Snvill  «ays :  "  I  could  tuccrtain  no  reason  for  this  rt^nuii-knlilu 
ditTurvncci  in  llio  nltavk-nito  in  the  two  clune*,  wiIom  the  fact  of  vaccina- 
tion |)rutecte<l  ihu  ^lU'itinriUHl  petfiim^  fnini  Iwiti};  aitavked  Ity  itraallpoic. 
Beiiii;  inoni^^L-rd  of  the  siimc  fanuli*.<it,  they  lived  in  the  siime  house* 
(which,  be  it.  uutvd.  uerv  rutuarkalj|y  uniform  I,  ate  thu  same  foud,  uft4)n  did 
the  K^tinc  work,  and  were  excused  tu  thu  tuuiie  lieriMlitary  and  oxteniid 
influences." 

As  legRrdo  the  chanicter  uf  the  diaeaBc,  Dr.  SiviU  re|K>rts  on  G6t  of 
the  ciuiL'i),  uf  wliich  DOJ  were  vuccinalcd  ur  duublful,  ami  (JS  were  un- 
vaccinated. 

Of  tlie  IS&3  raccinatt-d  fa«*-- 

ZfA  or  u\'h  per  i:«nt  were  niihl. 
Ml  „  23-8        „  ,      discniU-. 

ISO  ,,  SI-8       „  „      confluent. 

Of  the  68  nnvacciiiHted  u*mi^ — 

3  or     4 '4  ]ivr  cent  were  mild. 
1"  „  2&0        „  „      diHcret*. 

4.8  „  "0-ft        „  „      cuntluciit.  . 

[Aiiioit({«t  the  tuiilluviit  cttMts  lient  ute  iucluded  tlie  lualijjiuuit  or  Lxtiiur- 
rliagic] 

Tukiiig  ns^ain  the  65  cawm  under  10  ymm  uf  Age. 
Of  thu  33  vatxioattfd  cu«w — 

£4  or  72*7  per  cent  were  mild. 

7  „  Sl*$       „  „     discrete. 
S  „     6-1        ,.  „     eoiitliieDL 

Of  the  32  anraccinalnt  <ra»fa— 

8  or    e-i  prr  cent  were  milJ, 

7   „  21i)        „  „     diwrcle. 

23  „   iJ-O        „  „     conrtiient 

The  Warrington  outbreak,  also,  will  illiutratu  the  preventi%'e  power  of 
revaocinutinn ;  for  Dr.  <!<tni:d],  the  Kit-al  lieuiih  oflicer,  reeonla  that  of  824 
persona  in  the  military  barracks  not  one  wan  attnckwl  by  the  diAca«e,  and 
that  no  case  occnrred  amon^ip^t  the  117  iwaceinattt]  iwrsuiw  in  the  postal 
iorvice,  nor  in  the  police  force,  wliosu  muuibeni  were  all  revuecinatoil. 

DeKubitrtf  is  another  centre  of  antivacciiiatiuu,  and  the  behanour  of 
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the  mitl^rfjik  of  sraall-pux  there  in    lft91-93,  wliidi  w:us  mi 
Dr.  Couplaiid  mi  bclmlf  iif  tlio  Hnyul  Commission,  is  iiutructiro. 

Of  chililrnii  iiniler  10  yeam  attnckeil  there  were — 

4.')  ^iiccjitiHtecl  (or  iloulilful),  uf  wlinin  I  (ur  2'S  per  eeat)  ditaL 
174  imvn«xici«t«il,  af  wlioiti  AQ  (ur  3^'t  |)er  cvol)  died. 

or  penujiw  oviT  1 0  yetim  HLUckn;)  tht-n;  were — 

(jOI  \-Hcciiiat«'t  (or  dfiiibtful),  of  wlinin  17  (or  S'8  per  cent)  dtod. 
VA-i  uni'acci Dated,  uf  uliotn  36  (or  18*7  per  cent)  diod. 

Hero  aIso  a  ooni]iarit!nn  nt  the  ratei;  nf  attack  of  tho  %-ncdnatal  ml 
nnvoccinated,  Atid  of  the  xcivfrity  of  the  (IJk-hac  in  each  cluui,  give*  tk 
sumc  murkcc]  results  as  in  tlio  case  of  all  the  ulher  qndemics  alretdf 
i-vamiiiocl. 

fUotictster  has  afTunh-d  oni-  of  tho  most  iiistnictire  object  le«Ki«i  4 
ru<:ent  tinioi  in  favtjur  of  vaccination.  Kormuriy  vsicviniitioD  w»s  boA^ 
well  carrictl  out  in  (llonce^ter ;  hwx.  in  IKS6  an  aj^tation  in  oppoailioBto 
vat'cinjitiwn  was  org;iniBeKJ,  the  lowi]  nuthtirities  80on  ceased  to  enforMtk 
law,  tintl  (li'fatilt  ki]  mpiilly  grciv  that  Ik'Iwcpc  18X9  and  1890  upwnrtbol 
SO  p<.«r  cent  of  llic  (■hildrKn  huni  wrn;  luft  iinvafcinftt<>tl.  .At  lft.«t,  hinrpurr, 
tho  incviuble  chiy  of  reckoning  arrived,  and  during  the  eju-ly  munlh»rf 
1  S3H  tint  anritnit  city  wii»  niriiggliiig  almnst  hii|>eleRiily  against  a  settn 
epidemic.  The  fioyal  Conimisaion  on  Vaccination,  then  sitting,  ckxmt&t 
careful  investij^tion  to  he  curried  out  Ly  Dr.  Sidney  Couplautl,  and  fnim 
his  rt!|>nrt  it  apjimrs  thiit — 

or  llw  diiltlrun  in  the  city  uin3er  10  years  there  were  allocked — 

SO  vacdiialvd,  of  whoim  1  (or  3'8  per  i:eRt?  died. 

()80  uuvacciimtecl,  of  whuni  279  (or  41  pw  cent)  died. 
or  perwina  over  10  ytjira  of  age  there  were  ulliicked — 

1IH5  vafdimtfii,  of  whom  119  for  10  per  cent)  died. 

8S  un vaccina tcil,  of  whuin  3fi  [or  'AM'l  pur  ccnl|  died. 

Dr.  Couplaiid  wiis  only  ahle  to  obtain  definite  tnfoniMtioii  witk 
referuiicc  ta  H99  out  of  th[>  10^7  hnusca  invaded  hy  the  diwaae.  b 
thcfie  899  houses  there  resided  4861  pemona.  (>f  these  S386  had  1«« 
vaccinated,  or  were  said  to  hitve  been  vaccinuted,  at  some  time  in  tUr 
livt^a  prior  to  the  epidemic;  the  remaining  HTfj  were  iinvHennalei)  it 
the  time  their  houses  beeame  infcctC'd  ;  though  a  considerable  proporta 
of  them  were  isubKc^pientty  scaied  by  thu  epidemic  int^j  seeking  ^'acdostioo. 

Of  tire  children  inidcr  Ii>  llien*  were — 

S7£  viicciiiated,  of  wh»iti  iA  (>ir  S-8  pur  cent)  wctv  attacked. 

i-'Ki]  unvop^rinatcd,  of  whuiii  S17  (or  46"3  [wr  cent)  were  attacked. 
Of  tlic  persona  over  10  t!i*rc  wore — 

3114  vaccLuated,  of  whom  1004  (or  3S-2  \va  cent)  were  Allarked. 

144  an^'aixiuated,  of  wIjoiu  72  [ur  .'lO  pur  ct-.ni)  wrrc  attacked. 

It  is  not  poeuble  to  estimate  fully  the  total  tinancial  loss  BostAinnl  b; 
the  citizens  of  Gloucwtcr  during  thia  disastrous  epidemic,  and  in  coosfr 


VACCmiA 


669 


qiicnte  of  it ;  hut,  apnrt  n]togcthr;r  fmm  tlii^  coat  fii  the  110,000  vaccimi- 
tions  aiid  revjiLTiiiations  whk'h  were  perfonmnl  dining  tlie  epklptnic, 
the  (■x{wn8(!H  of  th»  Town  Council,  an  t.h<:^  »uiiLary  uulhurity,  solely  in 
their  Atniggte  irith  thn  npitlfmic,  amniintiwl  to  upwards  of  £1!i,000. 
ThiK  alone  is  a  formidnble  price  to  have  to  pay  for  an  imwis«  ex- 
|)iM-ini<iiiU 

The  forngoing  facta  rtwipcwtitig  the  rcctint  ppidcmics  in  Sheffield, 
Lficfster,  \V;irriu);t(m.  I>L'w»l«uy,  and  (ilouceBter,  haw  lieen  uki.-n  from 
thc!  clalM>ratt'  ii^'iHU't  of  the  Koyai  Commiseioii  on  Vaccinatiuii,  from  nliivh 
arc  also  tatct^n  thr  two  following  very  instrncfcivo  tabl«8  summarising 
Aooie  of  the  more  striking  features  : — 

TaBLR  showing  the  IiAt«  of  Attack  l>y  Small-pox  among  the  Vaccinated 
find  thc  UuvacciiiRtod,  under  and  over  10  yesra  of  ago  respet-livi'ly. 


Attook  U>te  iKxkr  tO  Xmn. 

Atterk  lUtaorrt  10  T<Mr*. 

Itectnatad. 

Dnriioclmtad. 

VMdwtad. 

tTinwcriMlaiL 

Sbefleld     . 
LsicMltf    . 
Warrington 
D«wiili)irjr  . 
GIouceatvT . 

4-4 

10-2 

8-8 

67  4 

35  a 

&4-5 

ao-s 

40  3 

28  S 

29  » 

27-7 
32 'S 

59 -e 

4* -9 

5S  1 

so-o 

I'ABlf  Hhovfiuj;  (liy  percentages)  what  pmportions  of  the  Cacos  amount 
the  Vaccinated  and  Unvaccinatod  nwpiTiively  wer«  alUickwi  hy  the 
milkier  anil  liy  the  eevorer  (ypea  of  Small-pcix. 


(Vwloluid  ut  Miia 
and  Ilkcn^vV 

SoTPrrr  T)  !»• 

(CobMvni  itmd  Cmi- 

ok.in  1 1       r  Vaodn»t»d 
8h*fflBU       ^  unvscdniilwl       . 

Warrington  (  u..,^;,.„,„,       . 
n  ,„  L t  Vftccinatrd 

82-8 
!»-& 

81-4 
27-2 

20-4 

»2-0 
23-1 

I7-2 

IS-6 

72 -e 

21 -B 
70  ■« 
18-0 
7«-l> 

I 


These  tables  reijuirc  no  explanation  ;  they  speak  clw|ueutly,  and  show 
in  an  unmiittnkahle  fashion  th«  l>cneficial  influence  of  vaccination. 

Some  of  the  foatui'es  of  other  outbreaks  of  small-pox  deiwr^c  aluo  some 
notice  here.  In  I/tili/ax  the  luitt^'nccinator?  have,  during  the  la«t  soven  or 
mght  yvitn,  gained  8)ich  an  awendency  on  the  Board  of  Ouanlians  that  the 
VucciiuitiuQ  Acts  have  b«come  almost  a  dead  letter  in  the  town.     Thia  u 
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shown  by  the  fact  that  in  1891  only  516outof  (SlJl*  children  born  were  t» 
ciriatiil.  lliilifiix  waa  viKitM  l)y»mall-]K>\  in  I  Si) 2  and  1.'^9.1,anildiirit^ilir 
ooUi'80  of  cij^htceii  months  5 1 3 cajtes  u-cre  admilted  into  the  i'cvpr  ]]u<f>iul. 
arid  \\  (orft-ri  per  com)  diwl,  Of  thcwe  425  werevaccinattnl.»nd  vA  iWn 
only  S  (or  l"K  |icr  cent)  tWcA.  The  ri^mfiiniiig  88  were  iinracritutr'l, ud 
of  them  3'!  {or  -lOy  per  cent)  diwrl.  IjCHtkin;;  more  clitsfly  at  llio  fipim, 
wii  Hrnl  (h»L  thcrii  wurt.'  no  v;u.-ciriat<vl  c-Htuia  whntevor  iindt.-r  live  yianiil 
u%i- :  but  that  '>()  nnvamnatwJ  children  of  that  agc-prriod  irere  oltBtbd 
and  of  iherti  '2'>  (or  4(J  per  tvnt)  dii-d.  Jk-twctn  five  and  tt-n  years  irf  ip 
tbfii'n  witro  4  viici^iniilud  ULSfSi,  ull  uiibl  and  mm-fittnl ;  whilnl  ihm  vei 
17  unvacciiiMtfld  c&ms  of  thu.t  ugc,  0  of  them  confluent  aitd  '2  fit*! 
Above  ten  ywin!  of  i\>i«  tbvre  wi.'n>  41^1  viiceiniited  cuees,  325  i>f  tbm 
boiii^  ''(liHrrctfi"  nr  mild,  96  of  ihem  '•si'mi-ronfbicnt "  or  "confluent.' 
or  Ht^verc,  iifid  only  8  (or  I'M  }KT  et'nt)  of  them  fjital  ;  wbilut  of  tii*  21 
n !u-accinuti-d  casus  jUI  wore  severe,  and  H  (or  6G  [jcr  cent)  wcrr  Itbil 
Two  re\TiccinaU-'d  persons  -wrrc  attnt-kotl,  but  in  one  of  them  ihc  r^ 
vacfitmtiim  had  t;ikeii  pia,ce  ibrrty-folir  yeare  prevjunsly,  and  tn  lh»>  oUiff 
thc>  iipnmtioii  hiid  livoii  int^llivimitly  jierfDirmM^  Bvv  years  prevtoiuly. 

Tho  vaeciiiiitioii  <if  fhildn-n  in  Oltt/mnt  h  alioiit  on  »  par  with  th»; 
which  olilaiiiH  in  Halifax.  It  uill  lie  set-n  fnim  the  table  that,  U'tw'^ri 
dainiary  I*U2  and  Juni!  1893,  Ct'5  c:a««  i>i  Eimdl  [mix  wen>  Inviti'^i  la 
thp  Westhtilnit'  Hospital.  Of  those  lii  were  iiicciiiatrd  ehildrcn  undrr 
10  years  cf  ngis  and  all  recovered  ;  97  wen?  uiivaceiiiateil  ehiklren  node 
10,  and  27  (or  27'i!<  per  cent)  liicd ;  431  were  vacitinalx^I  adnllA.  «i>l  4 
thrsd  19  for  4'4  perct-nt)  died  ;  whiUt  51  were  unvaccinali-d  odoltJ^  (J 
whom  14  for  274  per  cent)  died. 

It  jiiL-wcn  the  wit  uf  man  to  iniderntj«iil  how,  in  the  fiieo  of  (wli 
oxpericiici-s  JW  the«p,  to«ii8  like  Halifax  and  Oldbiun  arts  slill  led  Mtnr 
by  th'i  KophiKtiiL>H  of  tlie  local  fi|i|K)nt'iita  uf  vaecination. 

UcsicU-<>  .<ihowing  tht!  nsual  residte  not<Hl  in  other  epidemics,  the  BlaMtn 
vi«it;ttion  in  1S93  demonatnitcl  vnry  clearly  the  protection  afforded  W 
n^vaeei nation  «ft*'r  exiiiiHuri'  l»  infiietiuri.  Of  24;{  perwjns  del«in«i  m 
<5Ui»mnti nc  for  14  days,  2!  1  wei-e  rpvnectnated,  IS  worealr«>«dy  siilficicfillr 
pR>tw.ted  liy  revaccitiatioti  or  a  ])n'viou»  attack,  and  17  were  not  i*- 
vaeeinaUvl.  Of  l!i>i-  rev.-tei'inate{|  i^tl,  '2  eaii-jht  iho  dtHeaw*;  I  kn'ioj 
been  exju-Hiw]  to  the  inf<'ttion  four  day*  «nd  the  other  five  days  bcfowt  ik* 
perfonnatico  of  the  opuniliori.  Of  the  17  persms  who  were  not  re»*' 
rinatcd  Ti  cau^lit  the  diseiute.  Tlui8e  facts  Hnrrly  go  In  show  ibu,  A 
v.icciiuiLion  and  revaccinatitm  wero  oHicit-ntly  atid  judiciously  corrifdoft 
the  f^rwil  I'xpiMise  and  reslrictton  of  individiud  liberty  invulvud  in  lli* 
'*4jiiara.ntinc« "  fould  be  avoirhrd.  It  is  intciv»ling  to  nnle  thai  Df- 
Whoatley,  the  Miflical  Oflicpr  of  Ilenlth.  ftnmd  that  a  large  nurob^"^ 
th<3  itimati^H  irf  common  Irxl^ing-hoiiRea  hail  bnon  revacctruitod ;  some* 
the  army  or  na^y,  others  in  public  in.<ititudona.  There  can  ha  tw 
doubt  that  but  for  thi.*  large  amount  of  rovaccination  amall-pox  «"iJri 
havo  ^rcjul  to  e,  much  greater  extent  in  the  lodgiiig-housea  lluui  U 
did. 
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Although  the  total  number  of  coses  of  cmnll  pox  in  lluddersfield  in 
1893  was  small,  the  epidemic  teaches  the  same  lessons  as  the  more 
mious  outl)rcaks.  Forty-six  of  the  48  cases  were  amongst  persons  over 
twenty  years  of  age,  and  the  remaining  2  were  under  twelve,  I  being 
an  unvoccinated  child  of  five,  daughter  of  an  antivaccinator,  who  very 
wisely  had  the  rest  of  his  family  vaccinated ;  the  other  was  a  boy  of 
twelve  practically  unvaccinated,  because,  although  subjected  to  the 
operation  in  infancy,  "it  did  not  take,"  Twelve  of  the  piticnts  were 
unvaccinated,  ami  the  only  2  deaths  occurred  amongst  them.  Writing  of 
laese  fatal  cases.  Dr.  Kayo,  Medical  Officer  of  Health,  remarks,  "  If  any 
convincible  antivaccinator  could  have  witnessed  the  horcible  condition 
of  both  these  fatal  cases — features  swollen  beyond  recognition,  and 
covered  from  head  to  foot  with  loathsome -smelling  scabs,  and  totally 
incapable  of  doing  anything  for  themselves — I  do  think  he  would  have 
Beriously  reconsidered  his  position." 

As  Kfighlejf  is  a  hot-bed  of  antivaccinism,  the  small-pox  epidemic 
which  occuiTed  there  in  1893  is  worth  looking  into.  Of  the  72  cases 
of  tho  disease,  31  were  vaccinated  and  41  imvaeeinated  ;  but  only  1  of 
the  former  died,  whilst  6  of  the  latter  were  fatal.  Only  1  vjiccinated 
child  under  ten  years  of  age  was  attjicked,  the  disease  being  of  a  mild 
form;  whilst  24  unvaccinated  children  were  attacked,  17  of  whom 
had  the  disease  in  a  confluent  foim,  and  4  of  wliom  died.  There 
wore  altogether  40  "confluent"  or  "semi-confluent"  cases,  of  which  33 
were  unvaccinated,  and  only  7  vaccinated ;  4  of  tho  latter  being  "  semi- 
confluent" 

The  epidemics  in  Bu-mingham,  Salf(/rd,  Simthawptou,  and  Swavsfa  tell 
a  similar  tale. 

As  ail  illustration  of  the  certainty  with  wliich  small-pox  singles  out 
the  unvaccinated  for  attack,  Dr.  Gale,  Medical  Officer  of  Health  for  the 
Ecclesall  Bierlow  Rural  Sanitary  District,  records  tho  following  interests 
ing  i)articulars  of  an  outbreak  in  a  family  at  Green  Oak  in  1^93  : — 

Father,  vaecinateil  in  infancy,  not  attackoil. 

Mutlier,  vacciniiteJ  and  reiaccinalciJ,  nut  iitlnikt-d. 

S.,  agi-d  17  years,  unvaccinated,  severe  uniall-imx,  recovered. 

W  1 1 

■  I  .,       „  IV  „  „  „  „ 

unvaccinated,  severe  small-pox,  dii;d. 


A,    „ 

U 

K.,    „ 

10 

J-,     » 

8 

G,    „ 

6 

vaccinalt'd  and  rcvnci:innti'd,  not  iiltacked, 
vaccinated  six  dava  heforn  the  fust  symptoms  of  the  disease, 
too  late  to  give  protection,  severe  ^mall-pox,  recovered. 
N.,  Qged  4  years,  vaccinated,  not  uttncked, 

"•>      n         *  i>  )i  » 

That  vaecinaHon  affords  jiroledmi  even  aflfr  e.rjiitmre-  io  the  disease  has 
already  been  pointed  out  in  dealing  with  the  Blackburn  epidemic  (p.  670) ; 
but  a  few  further  examples  illustrating  this  rule  may  not  be  out  of 
place     Thus  Dr.  Kivcn,  in  his  report  on  the  Oldham  outbreak,  emphasises 


thp  fact  thftt  vaccination  nr  rovflccinntiitn  imnirtiiatcly  aflcr  ex[K«in:ii) 
thf  infection  (ewpt.'ei.tlly  within  three  day*  after  the  appearance  oi  th* 
emption  in  the  pntient  first  attAckeJ)  rerlucoa,  practically  lu  a  mitiimm 
thu  n)«k  of  suhAcritnmt  dovelopment  of  the  diacom  in  the  indiriduAl*  «b 
havti  ))eerL  exposed.  Again,  during  the  Southampton  outbreak  ul  1893. tn 
eoriHtabU's  h.'id  occaition  t.o  visit  a  hoiwe  in  wliich  a  lioy  wsn  sufferia^ 
from  smnll-pox  ;  th«  natiiri'  of  the  illm-ss  was  not  disrover*-d  till  ahrt 
their  visit.  I'r.  tlarris,  thv  Mtdiml  Olticer  of  HcjUtli.  immixiiMfli 
ofTered  to  vnceiiial+i  bol.h  ttm  nflircrs,  Ina  only  emit  wtmld  acivpt  ihc  pr^ 
jtoHiil,  with  thu  rv.stilt  that  he  t^c^jMvl ;  whiU:  the  other,  who  tirfiuod,  ir« 
ailmit,te(l  to  tlio  huspiuil  a  fortnijjtht  later  Buffering  with  severe  "coufloout' 
Httiall  |KiK,  fnim  which  he  nearly  Innt  hi^  lifi;.  Dr.  Cale,  too,  rr{)cni 
that  during  an  (ipidemit-  .-it  TatVy  UiRc  an  iuivaccinat<vl  i-hild  wi» 
atuiektjd  liy  small-pox.  The  motht-r  irann-tliatcly  bruught  her  three  otlia 
ohildn'n  to  tht'  varr-ination  st«tion.  whcni  they  were  KiicctWRfitlly  nr- 
cinated ;  and  althongh  they  continued  to  rwd«  with  their  ailing  liiur 
not  oni)  of  ihcin  n-.is  atUicktjiJ.  Finally,  Dr.  Cunningham,  the  Heallli 
Officer  for  Oldhury,  mentions  that  of  all  those  perwms  who  sought  ffvx- 
ciniLtioii  dnring  thv  wmall-jwx  prevalence  in  lf*93,  not  tnie  contracted  iW 
disi^aHe  ;  allhoiigh  winit!  of  thiim  aiv  knii^rn  tu  huvu  W-ii  in  auttuU  cmiUet 
with  infection. 

The  iiiflucnct  of  raicmttHon  in  mUiffiiiing  the  teveritff  of  an  aOofi  <4 
amall-pox  has  pprhapa  been  sufficietitly  proved  hy  the  foregoing  slatiatia 
of  aettial  epidemics.  Hut  it  \»  also  well  tthown  in  the  othcia]  record*  of 
"  pitting  "  or  jiemianent  disfigurement  following  the  difl«u>e,  and  tffanhij 
the  length  of  Htay  of  piiticiit«  in  hoKpit^l.  Fnmt  Dr.  Hiiitv's  report  m 
the  Shoffiold  epidemic  of  lSH7-Sf>,  we  find  that  out  of  4M  va^dnalol 
children  under  ten  j'earB  of  age  altueked  by  smallpox,  only  3-1  sIkiwhI 
any  "pitting"  on  recovery;  whiUt  "in  nearly  all  the  childreD  of  ifcf 
unvacciaated  claKN,  who  wtire  incidentally  inspected  in  the  cvum  ol  Ik- 
inquiry,  the  all.-u;k  of  xniall-jHix  van  <if  a  seven)  tyjio,  and  in  the  majoilf 
of  cjises  was  follnwfd  by  C(>t;si<lcrui>le  pitting."  Dr.  PricHley,  again,  ■ 
hiH  full  and  precipe  report  of  the  Leici>9ter  outbreak,  state's  that  of  ]M 
unvaccimUed  cjiHea  of  Hmall-pnx  which  recovered  as  many  an  112  war 
more  or  less  "pitted,"  most  of  them  severely;  whilst  out  of  I" 
vaccinated  individuals  who  recoveretl  only  43  had  any  "pitting"  wbW 
ever,  and  in  -I  tJises  only  was  the  "  pitting  "  at  all  severe. 

.  .4a  rKpinh  the  duration  <if  tlir  ili-vast  in  raeeinaUd  patients  ihe  er 
periouco  of  Leicester  ilunrtg  the  outbreak  uf  189t!  3  was  that  atnoo^i 
childrf.rt  under  ten  years  of  ago  (he  «tay  in  hoi^pltal  of  tho  vaccilMW 
waa  I4*<>  days,  and  of  the  un vaccinated  43'7  days.  Amongst  penoai 
over  tec  years  of  age  tho  average  stay  was  28*B  days  in  the  vaccinauJ. 
14  days  in  thosio  who  hod  prcviaiisly  had  small-pox,  hut  as  ranch  w 
4r2  days  amonget  the  un  vaccina  ted,  In  the  City  Sraall-pox  liocpital  o( 
Birmitighnm  during  the  ftmt  eleven  months  of  liJOS  tiie  foUoviig 
instructive  facts  were  observed  : — 
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In  Keighlcy  tlie  average  (Juration  of  Ibo  illni>s«  was  36  ttiys  Among 
tli«  %-uccinuU»l,  lu  cciin|Hin-<l  wiili  5J  (luv»  in  tbu  uuvaucitiulrd.  This 
is,  broadly  «|wttkiiig.  thu  exjierioiiL'o  of  lutisl  epidL'inicd  ;  though  Mr.  K.  C 
GrecHwowl,  thy  PuMic  Vaccinator  of  St,  Miiryk'boiie,  stiitiw  that,  in  nit 
L'pidouiic  ill  thai  )»(mh,  thu  uvomgc  nU^y  of  thu  uiivaocijiatcd  was  35  da^-s  ; 
whiliit  that  of  the  vavciiiatini  was  2^  dayit. 

Immunity  of  doctors,  nurses,  and  others  In  smallpox  hospitals. — 
\Vc  now  comu  t"  the  con-'iiK-nitii-iii  oi  mitf  of  thy  nmst  jHiworful  ar^tiim-iitB  in 
favour  of  the  usefulness  of  elticinut  vaccination  and  revuccination  ;  to  wit, 
the  cunipurutivti  inimuiiity  of  thu  vamuiitvd  and  rcvatrciiiutvd  doctors, 
nurses,  ftiul  uihera  euipluyeii  generally  in  and  aroimd  Binallpox  hosjjjtahi. 
Writing  on  this  suhjcct  in  Qnain'it  IHdiontiri/  0/  SMirinf,  Dr.  t'ollio,  who  for 
tiiiuiy  yeiirs  wttti  KiiiKiriiituiKlvMl  of  vtw  of  the  huJ4|)itiili4  of  the  Metcvpulitnii 
Asylums  ISourd,  says  : — "  During  ch«  c'])i(l('iiiic  of  IS71,  110  persons  were 
engaged  in  the  Homorton  Fever  Hospital  in  atu-ndance  upon  the  smalt-iiox 
sick ;  all  tlivne,  with  two  excoptii»L«,  w«re  revMceina-tet),  Hini  all  hut  lhc>>f 
exceptions  escJipcd  siuall-iKix.  The  fX|K:nfina»  of  the  epidemic  of  1  J*7G-77 
was  of  the  same  kind,  till  revaccinalM  atu-nrlant^  having  escaped,  whilst 
the  only  one  who  hatl  not  Iwcn  vacciiiaU.-'I  touk  the  di«wiHc  and  died  uf 
it.  So.  in  till)  epideniie  of  iJ'Kl,  of  90  iiursta  anil  other  iittendaiitH  of 
the  Atln.?  Koftpital  Ship  (^niall  pox),  the  only  ]H'r»nn  who  conlnictod  sumll- 
pox  WJ13  ii  housemaid  who  had  not  Ikwh  revacfinated."  In  188S  u 
Vaccination  Commilteo  of  the  Kpidenitoh>gioul  Society  of  London  independ- 
ently investigate<l  this  subject,  f^niitiningil^  utli>ntiun  tothrj«e  "  in  pentonal 
attendance  on  Ciwc«  of  6niail-])ox  ' ;  with  tho  result  that  uut  of  I.^'OH 
such  attenilnnts  ontv  43  vrfn'  foinxl  to  havi>  eimlmuted  HiUiall-pox,  "ntt{| 
not  one  of  tliuso  43  hail  l>«,'en  revaccinated  '  (wo  frutufiifli-mx  of  (hr 
Kpideini'Aoffifi!  Suddif,  vol.  v.  New  SiM-ies).  l-'urtliiir.  on  tuiuing  to  the 
Iteports  of  the  Metrupnlium  Asylums  lioard  for  1^93,  we  find  a  summary 
by  Dr.  T.  F.  Kickctt«,  the  medical  8U[M*rinteiident  of  the  Sinall-|Kix  Ho*pit«l 
Ships  on  the  Thames,  showing  thai  tmt  of  1201  jHii-auna  who  had  been 
engaged  on  hoard  thu  shipi  sinfi-  1SS4,  and  who  had  ihereforo  been 
exported  to  the  infeetioii  of  8iii!»U-|>(ix,  only  six  tonlnictcii  (Iili  diiieftse.  aiwl 
all  rocoverLii,  Onii  of  thiwe  uifii«  was  a  stoker  who  had  become  infected 
before  joining  the  stafT;  two  of  the  others  wiri-e  vaccinated  ungucceWtdly 
on  the  day  of  joining  orJy ;  another  wan  vaccitiat^-d  unsuctejwfiilly  on  the 
day  afl*r  joining  the  stair,  ami  willi  iiartial  I'Ueet**  a  week  later,  with  the 
real dt  that  the  attiiek  conaistwl  of  "a  few  spota  "  otdy  ;  another  of  tho 
poticni-M  was  vaceinated,  after  joining,  on  three  ucuuion»  uiisuceesffully  ; 
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and  the  aixtli  cui&o  vhua  in  a  ward-niaid  who  wiw  vaccinatetl,  after  joiiin^ 
en  three  ocwisiuzw  un»ncc<*9»fully  ;  on  the  fourth  trial  siu'cwafully.  lua  too 
laUi  to  ]jruvL-iii  liL-r  \w\\\^  atUickixl  by  miall  ]»ox  :  though   uo  dooU  n 
wa8  owing  to  Uio  vuccitiutioii  tlutt  her  aiutck  was  one  of  "very  mild 
(li»crot«''  »nui)l-pox.       In  Dr.   Ricl<utt«'   report  for  1893  wo  flm)  tbl 
of  thu  307   pci-soiis  employed  on  the  hospital  ships  during  the  ftu 
six  cnritrocted  small  -  pox  and  all  recovered.     In  ouo  of  ihene  pttwik 
the  (li*pji-*c   apjHvin-fl    itiree   lUy*  after  joining  the  nhiji,  ahniring  tbal 
the  infuctiuii    had    huen   coiilni«t«tl    from  an  independent   itouree.     0( 
the  other   five  ca>si»    vaccination   in   two  inftt-niiees  lA-ns  altii^^lhtrr  ii» 
sncctMxfnl ;  and  in  Uiix-^e  it  w;w  not  ttnccos^ful  until   the  third  sttt.iD)il 
meanwhile  the  small  -  pox  had  laid  hold  of  these  im[i><i-fpctly  protcntd 
iiiflividiuils,  though    the  attack*  were  not  severe  or  fatal    in  »ny  o». 
iJuiJri;^    ]  s;.'!),  aUo,   five   workmen    teuiponirily   employwl   at   the  •hij» 
caught  Kmiill'pox  and  recovered.     Four  of  these  men  had  fiwlislily  evailai 
vacciniUion  ;  whiUt  the  fifth,  wlntw-  att^ick   was  a  mild   one,  had  W« 
vaccinated  twice  unsuccessfully.     The  failure  to  secure  prompt  eucMaa 
the  vacrination  of  some  of  the.se  pemoiis  is  nccmintod  for  by  I)r.  ItkltrtU 
hy    the    fact    thai    Kti>rcil    lymph    h;w    ncceasarily    to    he    ivmmI  at  tfat 
KhilKi. 

Again,  thvmiithout  the  country  the  osperience  oa  to  the  immunitr  ri 
pnipetly  revaccinalwd  »m:dl-|jox  min««  and  atl<?nd;uit*  is  similar  to  that  ol 
London.      At  Leicealer,  where  the  anlhoriiics  who  laugh  vaccination  tn 
acorn,  have  been  challen^ted  In  viiin  to  c^mipletc  their  gigftntie  experimein 
by  eniployiiig  none  Init  imvacciiiati-d   people  an  niireeJt  and  att«iKUiiti  at 
their  i^niar.  po\  ho^^pit^ils,  the  intliieiicc  of  vaccination  and  rcvacrinatton  in 
pri>t<'ctinx  th^*  nnr'Ri-a  fntm  sniall-pnx  hiui  been  chanicteriatically  iUuntntid 
[luring  llie  epidemic  of  INilii-ys  there  were  forty  officials  conneot*il  with 
the   lie-icefl.ter  .Smallpox    Hospital.      Of  thcRe,  34  were  efficiently  pm- 
tcctod,  either  by  prtivitMw  8mall-|)««  or  by  re-vaccination;  aud  ibpy  »Ii 
escaped  the  disease  with  one  exception,  that  of  a  nurse  who  IumI  I»« 
t-evaccinateil    ten  yejira  previously  and  whose  attnck  was  a  milil  ok 
The  remaining  six.  howtn-er,  were  iii«'fiiciently  iirot<»ct*d ;  they  rrfUBd 
to    bo    revac-.-inat-od,    and    tivc    of    them    wera    attacked    by    email 
The   ordy  inefficiently  pi'Otocte<I   official  who  escaped   was   (ho 
who,  of  coui-se,  wan  not  mmh  exptised  to  the  c<jmjigit>n.     At  Warring 
ton,  in   tho  epidendc  of    l^U2-l>3,  no  c:a8c  oeciin'ed  amiHifit^t  the  13 
mirsies  and  trthers  who  were  exposed  lo  contact  with  snudl-pox  in  lk» 
disch.irgfl  i)f  tht>ir  dutiett  at   the  hwat   snudl-jtox   ho^pil.il  ;  but  two  cu» 
of  the  diiseasc  occurred  in  the  oidy  two  members  of  the  Btaffwbo  arf 
not    revjicciiiiitt'd   at   the  be;»iTUiinj;  of   the   oulbrc-nk.      Iti   Halifss  only 
one  of  the  hoispit^L  oDiciaSt^  tra^  iiitaeked  in   18!)2-!^K(,  and  that  during 
iho  fii-st  week  Ltf  the  epidemic  utid  before  revacdnntion :  all  the  ixfaen 
were    revaccinatod,   and    all    nwafKHl.       During    the    I  sy.1    t-pidomic  i» 
Dorb^'  the  whole  of   the  staff  connected  Mith  tho  hospital  bad  bem 
revaccinal«l.  and  not  one  of  them  yia.9.  attacketl  with  the  di»(!aM>.     A« 
regards  the  hospiud  at  Salfvrd,  during  the  vpidvmic  of  1893,  ilr.  Mullcu, 
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ili-nt,  nT>i>rt«  ihjit  "with  von'  few  e.xcqrticiri«  all 
tile  iiuntilijf  Btatr  of  tlio  I-a^iywvll  f?;iii;Ltoi'iiiiii,  fill  of  whom  have  Ikth 
Mceemrfully  ri>varL'iiiaU-<|,  w<-rr  alioniiHl  iJnr  (i])i)iii1iii]Jty  of  aiMtng  to 
tJieir  ex[>envtico  hy  lx>ji)g  <)«uile<)  in  mm  (or  attemlancc  on  suiiiII-jhjx 
jntieol*.  Not  oti»  of  the  HtafT  vimtnicttxl  Oic  ilincviHe."  At  thQ  South- 
junptnn  Fever  HoApitA)  all  |>nrsonti  ctnplnyrd  (luring  the  !iniall-|iox 
cji)'l<*liiic  of  1893  were  reva«;iiiiit«l  I^efore  U-jjinniis^  riuty  ;  and  ici  »pil« 
of  their  daily  eUme  contnrL  wtl)i  ili«  cliHcuH*-,  in  no  triHtJiiJct'  ili<l  u,  menilicr 
tif  tlifl  irtatT  Oiiiitraot  small-[»ox.  Dr.  Kill  oi  fiimiiniiliam  n'pHirt«  ihat 
diiriiig  the  epidctiijc  then'  in  1^*93  <nvt)r  lOtI  [ktwiis  »n*re  engaged  on 
the  stuff  of  thfl  City  .Sniall-pox  II(wpit;il,  ill!  nf  whom  liad  boen  recciitly 
nnraccinAted  -,  not  one  of  thdtn  contmrted  itmall-|M)x.  The  wune  i»  the 
experitittcc  nt  the  hnsjiitals  at  the  nnnurnmn  oiher  placos  of  which  iiifor- 
niatioil  is  nvailalJc  :  anil  l>r,  (J.  K.  Mar^rn^'or.  in  hin  annnal  repni-t  for 
lbs  iliii^l<>y  I/x-iil  Itoanl  IHNtrict,  ilcclanui  lh»t  "to  niith  an  fxt«nt  htm 
nteoeaaful  revat.-ciiiutinn  imprcwiKl  its><>]f  ujkui  me,  that  1  hiivo  no  fcttr 
mywlf  |)rrjuHutl)y  of  the  closcjit  |Hls.4il>ll^  contiirt  with  th<;  iinKit  injili^riitnt 
ouc*  of  smiill-[)<ix,  and  [  have  no  fear  whatever  in  iid vising  perxoiu  »o 
nicctwsfully  revncvinattil  In  have  ihu  most  Jtitiniatu  contju't  with  even  the 
moitt  vimlent  cawM  of  ftmall-pox. " 

Now  boir  do  tho  a^inve  ol^wrvntioits  eompnre  with  those  of  attend- 
H  uila  on  other  riifeclinuR  fevci-s7  Taking  the  year  1H1)3,  we  find  ihnc 
^"  of  3164  i»«?rsM»nH  omployeit  in  tho  nine  rnetropnlitari  fever  hrmpiud^ 
130  lionune  inftK-'Unl,  ami  2  dieil :  4  aseintjint  medical  officers,  lU  tiiintf:^, 
43  assistant  niiraes,  ami  16  wani  servants  were  attJicke<J  liy  scarlet 
feviM- ;  2  aiMiittant  mctlicMl  othcem,  G  iiui-Kfi>,  and  15  aMsiotuiit  niinn^s 
hy  diphtheiin;  2  nuntes  and  3  iL><i>ii«tnnt  inirses  f>y  oiilericiL,  imd  ko  forth. 
A^in.  bow  comos  it  thai  the  <leaths  of  modicnl  men  from  )tnia11-|Kix  ara 

|l>nt  13  per  niilliiin  iun  again.st  11%  per  iiit1]i>>ii  of  the  general  populaliun  ; 
vbtiruas,  in  scarlet  fever,  ugainitt  whii-h  duilon)  have  no  special  pn^teetion, 
ibere  ts  the  romarkahle  fact  that  f>'J  mi-di'CJil  men  per  iiitllion  ilie  from 
this  caUBO,  as  against  IC  per  million  of  the  public  ? 
T)^fatt3  fever,  aUo,  is  a  iliitBaiH!  wliieh  nnmKers  nmon^t  itA  victims  a 
Urge  proportion  of  the  imvliml  nn^n  who  nre  l>riiiiglu  within  il^  rwich  in 
pumuuiOO  of  their  vucjition.  At  the  l^ocidon  Fever  llo^ipitul  during  the 
|teriud  1862-70,  when  targe  nninliers  of  typlnis  putiento*  were  trwtteil, 
iha  avera^  nnmlier  of  atLeiid.-ititM  uf  all  kinile  enipluycd  Jn  the  course  of 
a  aiiigle  year  was  about  100  :  and  the  avemge  annuitl  nuniliirr  of  cilscs  of 
ijrphu*  occurring  amongst  that  staff  w.ia  lO-J.  Between  1862  and  If*tl6 
throe  resident  meilii-al  oliirei-M  an<]  «ix  other  medical  assistants  caught 
lyphufi,  and  one  dieil  fi'om  the  liisva^n. 

When  thiwe  imiisputaUIe  faets  are  linnie  in  mind,  and  Accf^ntiuteti  hy 
Iho  reoiarkable  inuuunily  enjoyud  in  the  prt.'M.-nL'U  of  small-^iox  hy  th<> 
rrraccinflte<l  postmen,  iMilicenien,  sohlion*.  Sjiiloi-K,  and  others,  the  propriety 
not  otdy  of  compuUory  primary  vacrinution,  but  of  coi]i|)n!8ory  revaccina- 
tion  at  pulierty,  is  irre«istilily  forced  u]Rjn  us. 

Necessity  of  efllcient  vaooination.-~lt  has  already  been  shown  that 


in  the  rarioty  of  lossunis  Uuiglit  hy  a  catx'ful  stwly  uf  ivovnl 
and  a  CdmiuiriKon  iif  thoni  with  Lliit  uMit  fipirpt!.,  t\io  matt 
iind  important  is — allmring,  of  ci>ur8y,  fur  a  tvw  excvptiuiis  whidi 
the  mil?  —  timt  pfficiitiit  vacciitatinn  in  infHtii.*y  atftinii;  an  altnuEt  aW 
nohlto  immuiiity  from  small-pox  up  tn  nhmit  ten  years  of  age,  aod  dot 
nfter  that  dute  the  operation  minit  Iw  efficiently  repeated.  Efficicmr, 
howuvtM',  iti  irsst'riliul.  (.'tiruiin  aiiliva<*t?iiial(>rB  uBsumn  that  all 
tion — ^RooH,  had,  and  indiffcrDiit — must  Iwi  rogiml«l  as  c<]iially  piwlwlut 
or  rather  uiiprot<M;tive,  a^inttt  aiiiuil'i>ojc.  It  uuiUd  Iw  scurcvly  k» 
alwiird  III  arpin  thfit  thi'  muw  vitiit  U>  a  pulilic  vaccinatnr'a  aiirgoTT  thmM 
be  rii^.»nli;d  iw  pi-ojKT  vaccination.  Vacciiiatton  may  and  dt>f-a  ruy  »tfT 
much  in  (pialily  ;  and  the  oii^ro  clwvty  the  vaccination  of  the  patienU  in 
reuent  upiiliimii-jt  has  Iwun  Btitdiud,  tht*  more  ulivinua  Una  it  Iwcoine  iky 
a  deplorably  large  prn|xirtioii  of  th«  nomiiiHlly  vaocinjiUHl  to-day  haveWn 
moHt  irii.-Hiciciitly  vacciiiattHl,  and  art*  coiiMnjiit'iuly  in  nmriy  casei  ilnrtf* 
iinprotf>ctiid  against  ilii  attm:k  of  iimall-pox.  Nothing  has  done  Mmurb  U 
injure  the  cause  of  vaccinatiiin  a»  tlu?  fact  that,  in  cwnw^iucncc  of  iocft'  ■ " 
vucd tuition,  uisoK  of  pohlr-viiccinni  iimall-{M>x,  modiRed  though  tbey  (r  1} 
thd  vaccination,  occur  in  eir^ry  epidemic.  So  lonj;  as  mc«liciil  mrn,  in  tltfir 
mitttak<>r]  j^ikkI  natinc,  are  found  rwuly  to  yield  to  the  j^orance  or  vwiilr 
(if  applicantij  for  vaccination,  and  to  make  only  one  or  perhaps  1«D  i»>, 
ugnitic-'itit  insoitions  of  lymph  in  a  child'^  arm,  and  to  certify  caaos  of 
kind  as  succciuifully  vaccinated,  so  long  ghull  ve  have  to  etnig^e 
thp  fa1hLcifv>i  ant)  Koptdntrit^a  of  ntitivitccitiatora.  Buttt'r  hy  Car  let  nth 
applicants  ilepart  with  their  chihlrcn  unvaccinntM  than  placo  th*m  ik  ■ 
aUtlo  of  false  sucuriLy,  and  at  the  same  time  endanger  the  practice  uf  <">r 
of  ih.'  ;ir(wit(^i*l  ]irtipfiylac[ifii  of  nnHlcrn  tiinca 

How,  then.  Is  eiriclent  vacclnatton  to  be  secured? — To  attain  ifca 

L>nil  thiw)Ri:.:Ial  InHtnu-tionii  of  tlio  LolviI  (iovornmrnt  IIoilhI  pnscrihflhu 
puhlic  viu'cin.itors  shall  "  in  all  ordinary  citacs  of  primaiy  voccinaticiii,  ni»l» 
such  insertions  of  lymph  aa  will  produce  at  least  four  separate  gonl-nxid' 
vosiclo-s,  or  j^-ou]i.s  of  vehicles,  not  lutiH  than  half  an  inch  from  nttti  aii 
The  total  area  of  vasiculation  on  the  aamt^  day  in  the  week  following 
vaccination  should  not  l>e  lv»s  than  half  a  square  inch." 

ThHr«  in  altundant  evidenrn,  Ixtth  from  ivirliorand  rnccnt  C|iidemics,irf 
the  correctn*''«  of  this  insti-uction,  and  of  th«  need  for  ila  oliaervaiice  » » 
rainimum  of  efficiency.  Ifctwuen  I83C  and  iyfi7  the  late  Air.  Manuo— 
irho,  as  nurgeoii  of  the  Lonihm  Snia]I-|)ox  HtMpitAl,  hml  czeepiicail 
opportunitius  of  making  tniatworthy  otMcrvations  over  an  cxtendwl  pcricd 
— ri'conled  the  facts  concerning  I.t,755  cases  of  emall-pox.  The  rP6uJt*»n 
jihawii  in  tho  following  table,  which  vrsis  laid  by  Dr.  Thumc  Thonie  brd 
tlie  Koyal  Commissiun  on  Vacciuatiun  :~— 
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IV.  ThnriM  Thomo  also  called  tKo  attention  of  the  CominiBainnera  to  a 
fnaunary  by  l>r.  S«»U>n  ol  Mr.  MartK>ti''a  tiliwrvutioiw  : — "  Sumniarily,  the 
Si  years'  obiKrvatiunti  show  that,  of  13,7S5  ruptitcdly  vaccinated  [MtioiitK 
admiUed  into  the  honpi'tHl  during  thjit  poriod,  the  vafrinatian  m-jw  vi-iy 
defective  in  I  1,17'-',  of  vt-liutn  lUi'7  ditil ;  w(in  reasuiiii))Iy  jjood  (an 
n'prcernt<^  by  throe  chftratru-risiic  ninrks)  in  l(>7t>,  of  wlium  L*l  died; 
Mid  wuH  <^itit«  i)|>  t^  tJio  iicjiv  n<ckriow]tvl;jrtYl  ntaiidiii'H  in  liiOS,  of  whom 
otity  1.1  dietL"  Pr  Suatou  ul^to  point^^d  oiiL  that,  in  the  Stockwell  and 
Hiimertun  Hospitals^,  "of  23S2  jiaticnta  hiiving  nmrku  of  va*Tiiiatiiui, 
liMift  luwl  ohanwti'rLslic  marlcB  (one  .jr  mr»n,'),  and  510  had  mark«  which 
were  bad  or  indifterent.  Of  tlio  foriiior  70  diwl,  op  ;)'9  per  cent ;  of  the 
latler  129,  or  25  per  cent."  Ajpiin,  in  The  following  tabic  we  have  a 
Kimnian'  a-i  regards  ]0,40;i  smwll-pcix  pattvnt^^  who  canie  under  the 
obBenation  of  0r.  W.  Gayum,  whiUt  he  waa  Mwlical  Superintendent  of 
tJio  Hoinerton  Small-pnx  Hospital,  and  of  the  NortJi-Westeni  Fever 
Hospital  of  the  Melmpolitan  .\»yliiins  BtKinl : — 
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Dr.  Oaytotl,  in  hia  evidcncfi  bftforo  the  Royal  Commission,  diBCMsod 
thew*  U', 40.1  cases  minutt'Iy  ;  and  jMjinted  out,  amoiij^t  ot}l(^r  noteworlby 
Ucta«  that  "the  impcrfircdy  vaniitmtrd,  thn  (limbtfully  vaccririiuvd,  and 
tlKMB  Onnfi-Asedly  tiriviweiitalt'd,  givty  a  gcncrid  though  not  an  alntotul^^ 
■upport  to  the  doctrine  that  Ua*  l:iw  of  natiuiit  6inaLI-|M».x  in  that  its  fatality 
is  greatest  tn  infancy,  dot!n-.'iNi'»i  la  a  niiiitmuin  alHMit  thn  tliird  quin- 
quennium of  life,  and  then  riii(.'>i  a^ain.  .  .  .  The  rej^iiar  rise  in  mortality 
with  increasing  ag«  cxhiljiuvl  by  th*'  well  vai'<:inat(?<l  in  ijuite  in  acconl 
with  the  tfaching  and  opinion  of  thusi-  who  intiist  n|»on  thft  nwc-tsity  of 
r*Tacci nation.  .  .  .  t)f  tho  ]0,40:i  jMicnts,  61  only  consisted  of  well- 
Tiecinatvd  children  under  five  years  of  iigi?,  «tth  nu  deaths;  182  were 
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imperfectly  vncciuBttfd,  with  21  ilmtlia ;  IH  wtTw  <loulnJally  nKonUij, 
with  ^7  deaths;  while  677  were  oonfc*3«ily  nr»i  vjux'iriAt^  and  ainoof 
ibciu  ibeiv  we™  3s:i  ilKntlw.  Of  thosu  uikUt  two  ywirs  of  ape.  4  ««» 
WL'U  viLCcinatcd,  utul  there  were  no  iletuha ;  32  were  iinp«'rf**ctly  raccinavd. 
with  3  tlwaths;  22  were  <li>iil>tfiil1y  viicciiiatwl,  wilt  9  i]eath»;  wad  3i( 
were  unTsccinalfld,  with  If* I  deaths." 

Special  Bti*'niion  was  given  to  this  question  of  "  tnarln  **  fcy  ike 
tnediftil  iiii'ii  whn  investijtpited  the  recent  oiill»rea)oi  of  smull-pitx  for  liw 
l£uyul  CiJiiimit^ioti.  with  the  result  ttuit  iho  vnmiiatioii  markn  in  i%V» 
cases  were  ascertained.      These  ca3c«  ai-c  elu&flitied  lu  foUowa : — 

I  mark,  13r>7  i^uxiut,  with    8!l  dcAlJtR,  or  1*2  [vr  ccnL 

areniks,  1IJ7I     ,.         „      115       „        „  6-8        „ 

3      ,.  IttW     „         „        75      „        ..  37        „ 

*     ..  1511     „        ..       34      „       „  2-3      ^ 

During  tho  yciir  1803  therii  wen*  4(j  caJiM  nf  smiill-pox  in  TVitir. 
Of  theRC,  1 4  nhowt'*!  no  marks  of  vaccitialLon  ;  5  showed  only  1  umrk  fli^ 
^good  in  4  inHtnnuita) ;  1 1  Bhowtni  12  marks  cjich  (gn<Ml  in  only  4  obbm);  8 
had  3  marks  each  (g(i"^l  in  6  cues),  and  7  hiid  4  niarlu  rach  <pWin 
5  cases) ;  »n  Ihiit  only  II  of  tho  pen»ons  who  BiiffcnNi  from  sniAll-]ns 
were  properly  vacniriatpd.  Of  the  14  |«tieiits  phowint:  no  ni.irb  nf 
vafciuMtion,  5  {(W  3n'7  per  cptil)  died  ;  of  the?  rfmainiiig  %'l  [jaiienbi  ■■U' 
hod  been  vHccinute^l.  oidy  "i  died  (or  0-:2  pur  vent),  and  lioth  hid  ben 
vaccinated  imperfectly— oiu-  in  one  ]ihicc  only,  and  the  other  in  but  two 
places. 

The  following  ini))nrtant  taM«  i«  a  classifiwl  suninuiTy  of  230 1  cantnf 
smallpox  treatenl  during  lt*9;i  in  th.'  hospital  ships  of  the  Metrepofittn 
Asyhinw  Board ; — 
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We  /^athiir  fmm  I  Etc  a)>nvi'  talilc  that  "efficient  "  ViurciriBlion,  as  pre- 
Bcrilicd  hy  the  ].oail  tlovernniont  Board,  not  only  confers  on  cliiklrwri 
under  ten  ye»n  of  age  un  immunity  from  death  by  Bm»lL-pox,  which  may 
bo  liKikfvl  ii[i()n  Hit  aTH4oh]ti>,  l>ut  lh»t  the  inmiuin'tv  thiiH  aniuitii]  extends 
in  the^  vast  miijoi-ity  of  cases  fnr  ii  miirli  [unj^er  prrio*! ;  lhnt  in  childi-en. 
both  ever  aa  well  as  cinder  ten  yt'am  t>i  aj^e,  the  more  "efficient"  the 
vaveiimtion  the  niililcr  tfn-  illneiiMe  :  thiit  in  uinaeritiatiHl  (Jiilih'eii  the  vini- 
loncc  of  the  diiMNaiip  and  it*  raortiility  iire  still  as  in  pro-vaccinntion 
limes ;  Hnd  thiit- — taking  int^t  cinisidenition  other  facta  already  noted 
i-olatitig  to  revaci'ittatiiin — if  ehilih'i'n  [»ver  ton  yejira  of  a.gH  are  to  enjoy 
similar  immunity  to  tbit  of  their  well-viiceinated  jimiors,  "offieient" 
raTaocinatiun  nitwt  Ik*  pei-fiirineil  at  puberty,  or,  lietter  Btill.  before  it. 
Unfortunately,  pan-iita  will  always  !h'  found  wlm  oljjcrt  at  Krst  to  more 
than  *'  one  mark "  on  the  arm,  aaid  to  pr<-fer  those  doctors  who 
will  yield  to  their  whim  and  "not  hurt  their  babi"s."  There  nro 
nuiny  merljcal  men  in  [iractitre  who  are  rtuidy  to  fall  in  with  this  fonlwh 
roqneiit,  on  the  ground  that  Kalf-proti-rtion  will  Iw  better  limn  none 
lit  all.  But,  in  face  of  the  Bx|»enenees  a  few  of  wbieb  have  liecn 
referred  to  ali-e«[|y,  mcdreal  men  wonhj  tbi  well  to  reflWH  abriolut^ily  to 
perform  anything  but  vactiii.'itiiiii  ipf  tli^*  ni<i«t  rffirii-nt  win.  If  a  firm, 
uniti^l  hLiiiU  uf  this  kind  were  made  againiit  the  foolish  pn-jmlici's  of  Ignor- 
ant molheni,  raiioa  of  juMl-vseciniil  smiill-|>i)!c  would  be  pnu-tiiadly  itlMilished 
jimongst  children,  and  would  iieeome  min'h  morw  mre  iimongul  iididln.  Sneb 
a  result  conld  not  fail  U}  I'rcak  down  utterly  the  opposition  to  vaccination. 

Santtatioti  and  small-pox. ^It  h  both  liiteroating  ami  inUnirtive  to 
cxainiiie  suTiio  of  the  niain  urgumr-iitJi  iwlvancMl  by  antivac{in;itorR  in  their 
effbrta  to  explain  away  the  accuniuUiting  mass  of  statistleal  evidence  of 
lIiM  viiluo  of  vaeeimition.  'rbnise  argument*,  being  ofteiitimcH  very 
plaiwiblc  and  arrived  at  by  neglect  or  Aupprewtion  of  im]>oi-taiit  considera- 
tions, have,  mifortunaleiy  for  the  e«)mmunity.  alrwidy  misiled  a  large  number 
of  worthy  people  \vht>  are  not  rcidy  or  abli-  I<i  niaki'  a  study  of  the  subject. 

Thui  we  are  ftcnotwly  H.4k<>d  bv  Dr.  A.  K.  WalLiee  and  ntbeif  to 
regard  the  fact  that  the  smallpox  mortality  in  this  country  has  fallen 
enormously  »inee  the  in titxl motion  of  vaccination,  a.i  merely  a  "camiftl 
coincidence."  The  improved  Banitation  of  mo<lern  times;  the  change  for 
the  liettur  which  has  laki'U  pljiee  in  our  habits  na  a  naliim  -.  the  inlriKlite- 
tion  of  a  much  larger  supply  of  fresh  vegetftbW  and  fniii ;  the  extended 
"  uno  of  te;i  and  coffee  ''  ;  the  l^etter  drainage  and  more  cleanliness — these 
and  such  likit  bencfiria]  iiittui'ner-j)  are  held  up  an  the  real  enemies  of 
smallpox,  lint,  as  I)r.  M■^'Ilii  well  puts  it,  "the  group  of  agencieo  to 
which  in  the  pre(H>nt  day  the  adjective  saniUtnr  is  usually  applied — such  ax 
improved  wjiter-snpply.  improved  excrementdl  rem<»viit,  imrreiwed  living 
room,  and  better  vrntilatinn — have  hfwl  their  effect  less  in  zymotics  m  a 
whole  than  in  particular  diseji«e«>,  like  eholeni.  enteric  fever,  and  typhiin. 
thu  causcH  of  \vhieh  liit  in  the  pELrtirular  evils  that  the^^e  agencies  are  ^tted 
to  comlmt.  At  the  same  time,  it  has  bf^m  agrewl  that  nil  that  makes  for 
cleanliness  in  eating  and  drlcikirag  and  breathing  has  u  good  influence 


over  all  ihti  (list«8(>6  thnt  trotiblo  tL<!  human  body,  whether  xymotic,  vm 
stJiiitioiinl,  or  Inml ;  and  upon  smftll  i>ox  nmnng  the  rest.  Of  the  [wtjoUv 
iif^'iiules  which  bavu  W'li  ii)L-iiliuiiu<l,  iiicrutuMxl  living  room  anil  puritj  li 
air  hiivi!  the  most  ctftret  a^it^t  ^mullpov.  But  the  ventiUtJitti  which  nil 
vxtin^uixh  »  disuaHG  like  Lyphu«,  uhoNe  vinu  cannot  travel  through  mn 
than  a  f«w  feet  ijf  piu-o  air,  inu«t  have  much  Ie«8  effect  on  vari">la.  ■hfw 
iiiKucticc  nmy  extend  for  a  quarter  uf  a  milo  or  more  from  an  Imapita]  n 
which  it«  c;we«  are  wiigr<'^(t*<l.  Again,  thoro  i«  iiinuhpr  and  indu^wt' 
abli;  fact,  which  tlni  op[>i>tu;ut«  of  vaecituition  cuiitiiiiially  ij^nnre  :  we  k«i*- 
it  on  tho  liogistrai-Geneidl's  anlhority  thn1>  whilst  th**  general  ch^ch  nrte in 
this  uouiitry  \iiui  dceroiuted  '^  per  conl,  that  uf  siiuill-jiox  has  fallen  as  mncli 
as  72  ])er  coiit ;  and,  fni-thci-morf,  ihc  decline  in  the  emnll-pox  morUhtr 
has  het'n  enliri-Iy  limitc<1  to  persons  under  fifteen  yeara  of  age ;  thrtr 
Ifeiiiy  HcLiuUly  iuii  imreani;  at  every  age  alwve  fifleen  years.  It  i»  inipi»- 
sihle,  with  any  de^rL'-e  of  contti^tcnL'v,  to  altrihutc  this  marvellous  duifp 
iti  the  uge-irkciih^nce  uf  Kinall-pux  to  improvements  in  sanilatiim,  Uy  miiA 
all  ug(!s  uliku  uro  utTeeled.  \Ve  find  no  eueh  changed  iactdoiua  in  tlr 
ea^ti  uf  the  "  flltli  dii^nases,"  properly  so^ealled,  which  haro  long  brai 
proved  to  he  ainLMisdilo  u>giiiKl  hygiene.  The  decrwwc  in  fever  morUlily 
iiiia  liiioii  u:iiniuiHi  to  all  a},'e  periodii ;  it  hag  nutheeii  m!trict^2d  tochildrm. 
Further,  if  we  Uikc  those  dii<**ju!ie« — eeorlet  feveft  measles,  vhooping  cau^ 
— which  are  favcjiired  hy  coiidilionit  that  also  favour  ttniall-jxix,  tre  lind  (ImI. 
ufdikc  the  latter,  the  share  of  llio  inortalily  which  is  borne  hy  cluWnm 
ii  the  same  now  aa  it  vas  haJf  a  century'  ago.  In  tho  tmse  of  no 
other  diswwe  has  there  heeii  «neh  a  lewteued  irK-idence  on  cbtldmiiU  ihr 
vueeinalion  agi?  as  in  the  case  of  sMiall-pox.  Apart  from  vaccinatMi 
ihero  is  no  rea.^;on  why  simall-pox  shonld  be  affocttNl  to  n  greatn  meni 
Uy  saniuiinn  than,  my,  measles  or  who^ipin^i-cough.  Vet  during  At 
Slime  imtiimI  that  small  ]iox  mortality  has  declined  7'2  per  conu  that  ti 
measles  has  fallen  only  0  per  cent,  uud  that  of  whooping-cough  Kuk 
more  thun  1  per  oetit. 

It  is  a  truism  that  all  unwholesome  conditions,  oU  cirennutMW^ 
vvhieh  tower  the  vitality  of  the  inrlividual,  ri{)i.-rat4!  for  uvil  ami  nUH 
the  reeovery  of  Lhu  siek  ;  and  in  tliu  ease  uf  those  infeetions,  aueh  usmlt- 
\>ax  and  Bcarlot  fever,  which  ai-e  aerially  conveyed,  overcrowding  WJoM 
s|iuCLiilly  tend  to  spread  an  epidemic.  An  instance  of  this  was  fumiiji^ 
in  tliu  rejKirt  of  the  Waliuill  epidemic  of  I8t)3.  ])»t,  this  conditioQ 
a]>art,  it  is  contrary  in  the  ex]>erierice  of  all  competent  ohwrvers  thniu^hoot 
thv  world  thai  siuall-pux  ehuuld  be  airecled  muteiially  by  Kinitarjr  condi- 
lions.  Very  direct  evidence  on  this  point  is  to  be  found  in  some  of  (Ik 
ivptirta  of  recent  oulbrcJiks.  Thiu*.  Or.  Ainley,  the  Health  OfBeer  d 
llidifax,  reports  that,  tlurin^  the  epideniie  in  that  town  in  IH92-3,  qieail 
ix-coi-d  was  kept  of  the  sanitary  condition  of  ever)*  housct  in  which  thr 
(Useable  occurr<.>d ;  5G'7  {icr  cvnt  of  the  houses  wore  found  in  a  cloaalr 
condition;  22'i  per  cent  vrcns  in  a  fair  state,  and  only  1 1*1  per  cent 
were  dirty :  or,  in  other  words,  upwards  of  half  of  the  invaded  bonaet 
were  clean  and  sanitary,   nearly  u  third  were  very  fair,   and  ouljr  * 
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^^^^^^^^^^^  VACCINIA  ^^^  tiSi 

Jiint.h  wfxo  dirtr.  Dr.  Kivcn,  fl^in,  rpports  that  in  Oldham,  dnrinj; 
the  cpi<leinic  «f  1S912,  llit'  (lisvase  tiuiiiily  wfurrwl  amongst  the  lietter 
cliutR  of  tinituins,  aiiij  Fiii;^il:irly  R)iitrf>(l  the  wui-hI.  jmrtii  of  tht!  town. 
That  waa,  no  driiilit,  in  a  great  mcaflitro  nn  ftocid<^nt,  f{)r  it  was  nnl  mi  in 
the  previous  epidemic;  Imt  what  ocvuiTe<l  in  1892  shows  tlic  fallacy  of 
tho  roiitoiition  tlrnt  Htnall-iK>.t  ia  ji  "  lilth  ilincvise  "  in  thn  tru<*  ai'tiB*!  nf  that 
term.  At  Wjirrin^fton,  nccording  In  iho  official  roport,  "ihorft  ia  a  ^-cat 
(leal  of  IkxI  pn<perty,  tlaling  fruni  tho  iwri'iii  uiieii  the  pUt*-  waa  remarit- 
ahle  for  the  large  [Hipiilation  Rtowccl  away  in  a  M>ry  t;mall  area,  niiil  was 
nolnrionsly  nnhfiilthy."  Vet  it  wus  ol>9rrv«l  during  the  small-pox 
r-jiitlemic  of  1892-3  that  the  diR<>a«43  showed  no  ajjecial  prevalence  in 
lliitat;  |iiLrt«^.  Futthi-r,  liy  reft^mng  li>  ihii  figun»i  for  ihi^  \VarrinKt4)n 
«pitlf;mic,  it  will  Ho  found  that  the  uttack-ratp  nmiwigat  th(^  vaccinatwl 
was  23  ;  whiUt  the  cirrcsp- ending  mtit  for  the  unvaccinatefl  wa«  56. 
Amongst  vaocinat<'il  tthildrfTi  iimls-r  t«n  4"4  ptT  emit  wfn*  uttJickc^l,  and 
6  por  cent  diwi ;  whilst  of  the  unvaccinatcd  chikhtn  of  the  Mine 
i^-jicriud  thu  ntLack-ruti)  wiu  ^4*1;  per  oettt,  and  Uio  death-nit«  37*5. 
Theau  f;u!ta  nni  totully  Jnconaiatrnt  with  tlifl  opinion  tliiil  Hiinitution 
govorna  llm  disiriHution  of  siiiall-fwix ;  for  h«re  it  i»  dravly  sot-ii  that, 
«f  a  mixwl  [M^pitlalion  of  vaccinatt-d  and  un vaccinated  pci>ons,  in 
invailt^d  hmi.-i<-j*  in  thn  ■saxnw  nn'u,  fxpos»'i(l  to  priTim-ly  thi;  (lanie  sanitary 
t'ontlitioii!*,  tli«  incidrnec  of  the  disiusc  was  vastly  heavier  npon  the 
luivaccinated  tlian  u]H]n  the  vaccinnte^l.  On  the  i)uc«lion  of  suuilatiun 
I,(iiccwtcr  alao  fiirni-shi^^  cvidctiuc.  Durinj^  lh«  laat  cpldemiv  a  purtitular 
group  of  lifty-frinr  hoimcs  h;wl  their  (h-niiia^o  RrrHtijierocnts  individually 
examined  ijy  the  Auioke  test ;  lilnu  of  these  fifty-four  huiifieH  wvru  invaded 
hy  Bmall-pos,  and  although  fonr  of  thi-st"  showrii  aonie  satiilarj'  dcft'cts, 
five  of  tliem  exhiMti'd  none.  The  remaining  f*irty-fivc  houses  were 
not  invaded  l>_v  snian-jio.\-.  and  yet  nine  cif  then]  showed  sanitary  defects. 

The  division  Into  vacoinaied  and  unvacclnatod.~Auniher  auti- 
vaccinaliuti  arj^iinient  is  that  the  seiKiiiition  of  the  vaecinjited  from  the 
unvaccitrnted  i«  nut  a  fair  system  of  elaswificatiun  ;  to  iistf  Hr.  Wallace's 
ddficriptiou  to  lll«  Hi>yal  (Vnnmijwton  (K\.  "421),  "Tlin  iiiivaerinntcd 
would  lie  neccAsarily  to  a  very  large  extent  of  the  very  lowest  cUistt, 
iiiclmlinj^  thu  tnirajM  and  tht^  cninJnal  clasfiea,  and  also  t-hililrtiti  wbu 
wero  too  delicate  to  bo  va^L-cinatt-fl,  ami  chililrcti  who  got  snuLll-|)ox  licforo 
lh«v  were  vaccinatt^l."  Much  iho  twime  point  was  urged  hy  Mr.  Wheeler, 
who,  referring  to  iho  dilTcrnncc  in  the  in<trtalil.y  amoni,'st  the  vaccinatod 
and  the  iin vaccinated.  Raid  he  "  should  expect  the  vaccinated  to  como  off 
hutter  in  qv/x*  *\{  HniHll-]K>x  tliiio  tfu?  unvaceinated,'  and  that  "  ho  should 
be.  Kiirjiriwd  if  ihey  did  not,  ln!«iiise  they  are  u  telecled  population ; 
whereas  the  unvaccinntod  include  the  whole  of  the  poor  children  who  are 
rejected  a»  unlit  for  vaccination,  and  they  include  all  the  postponed, 
bocause,  Iwiiig  not  totally  untiu  thc-y  are  to  a  certain  extent  un6t,  and 
tho«B  form  a  conaidnrahlo  portion  of  a  minority  of  the  ])opuUtton — of  n 
small  minority,  according  to  the  Govenmient  account." 

\uw,  what  Uo^  this  very  ingeninua  way  of  trying  to  account  for  & 


rnmarkabk  set  of  fact4  amount  to  t    Simply  to  this.     If  tht  unvaeciuud 
411*0  Bucli  a  fecltle,  sickly  eet,  Ihey  ou^bt  tu  »uiTvr  from  iufn-timu  diMWei 
other  tlmn  small-pox  to  ii  fin*  j^rt^Jitcr  extent  than  the  vitcciiiattil.    ItA 
no  <,'V^^i^;ncl^  of  Hiiytbinj;  uf  the  kiiiil  is  fyrlhcoming.      When  Mr.  \V)iec)er 
was  a-ikei]  U}  ftirtiisli  roiiiu  evidoiici)  in  favctiiruf  liis  aw«trti(ine,  ho  bmrelf 
roforro(]  to  the  SJteJ/ifU  l!f}tarl ;  ami.  on  licJng  prc*s«l  further.  ■"  opm»H  ii 
at  p^ge  48."    But,  so  far  fruin  Biipporting  Mr.  WheelerV  coat^'utkm,  tiut 
]ta;;n  Khuw^  that  mil  of  --  fatal  caws  of  mnnll-pix  (20  of  whom  luul  aimr 
biriut   viiw^inaU^il,    I    had   Ij^Ci-'n    vaccinat«i    cmly  one  day.   and   the   "itW 
uniy    tivL'    d-ivs    (>efo['(;    tiit?  appwimiio}  of  tho  tmaD-fwx  cniptiun),  iht 
prrvioiH  hi'tilth  of    I    i»  n-cordod  iw  "  very  {■oml,"  of  1  2  Ha  "  •prnd,"  Bill 
nf  only  fl  as  "delicate."     In  oiJy  3  of  the  CJWes  hjid  tll-hcaltb  bom  tbt 
c:iu<)u  of  thi3  Ho^luct  of  Micciiuitioii.     Nix  uf  the  casus  were  tuifler  «tM<  rau. 
and  7  niulyr  tnn  years  of  iv^.:.     On  pnguH  19S  and  199  uf  lus  ri'|Miri,  IV 
B.iiTy  h;w  suinniLirisod   ihc  result*  of  his  [KTsomd  inqiiiri*  into  ihd  faul 
cjsoa  of  wi!iill-p;>x  vvliirh  oeutirnjd  in  Slii'liichi  during  iJ^ST  ami  tho  tint 
three  mnnth-i  of   I8SS  ;  h.-;  there  shows  that  out  of  246  deaths  among* 
tho  vaccinated  cla%<,  the  pitsvit^us  heallh  of  the  deceased  vra»  Kttiafiictor; 
ill    12j    iiistancns,  anil    umtaLiBfac'tory  in  79  cwwfi ;    wlitUt  i>ut  of  3(3 
deaths  amongst  the  unvaccinated  cbsn,  the  previous  health  of  th(>  drceued 
wat  aatitfaetory  iti  2  HI  eases,  and  unsatisfact^jrv-  in  only  77.      In  only  52 
of  thu  ;)43  faud  unvacetiintt'^1  hiut  "  ill-hivdth  "  he^'n  given  as  the  nsKii 
for  non-vaccinatinti.     It  w  ni'ed]e»^  to  remark  that  if  theno  are  the  kindcf 
facts  ttjjun  which  Mr.  WhculL-r's  itrgnuient  is  liii^e^I,  it  falls  to  the  grovad 
Dr.  U'jillacu,  in  »it|)|>ort  of  Iiih  jutwrtion,  a]i|Kid<-d  to  "  the  cvlelmud 
ilatistiw  of  Dr.  Kollor,"  l>oin;{  evidently  iinawai-e  thatlliose  "eelehnilnl" 
statistics  had  already   been   t.'.Kposed  a«  false  and  partly  faltriuitod.     IV 
stutistiiis  in  {[iiestion,    ii'liii'b    fur  a  b»iig  linic  fonm-d  one  of  the  fAtA 
w-«;Lp'>tt3  of  the  antivaceiiiatioii  aiTnnuni',  related  to  some  CO, 000  officttb 
anil  wiirknii^n  timphiynil  on  Lhci  AtiHtriuii  statu  niilwayK.     Afl  Bot  ntt  br 
D.*.  Keller,  thny  told  Btmn^ly  and  strangely  against  viux>inatimi.     Bat 
the  r^auU  vras  so  extraonliiiaiT,   anil  so  totally  contrar)*  to  all  oUier 
oxp^iriunei!.  thiiL  Krller'ti  fi/^urns  were  looked  upon  with  suspicion  fnim  lite 
very  first.      Indiiorl,  when  KcIIlt  was  mentioned  as  an  authority  dining 
thi}  disuu-isioii  on  the  Imperial  Vaecination  ]<nw  in  the  Oermnn  Kcichstag' 
ill  IA74,  Di*.  Xinn,  a  imiinlHir  of  the  M<Mu;e,  mad<^>  the  following  irtoarki: 
— "  Keller  belongs  to  those  who  deny  tho  exiatenee  of  mhios  and  nyphilia 
lu  this  ho  dilTere  from  his  friends,  who  consider  syphilis  to  he  a  raue- 
queuco  of  vncci nation.      Acconiing  to  him,  sygihilis  is  nothing  nion?  than 
hydrargyria,  a  mtrcurial  disease.     Yon  will  dii^over  how  nmch  tni-stblA 
lie  plueed  on  tliosu  etaternontH  fmm  the  following;  fiu.:U,  which  I  fed  it  nr 
duty  to  dbclose  now  that  this  authority  has  l»ern  quottvl  here.    ,  .  .  K 
few  years  ago  he  publiTihed  a  pamphlet  in   whitb  he  9tat«*l  that  he  lud 
visiltid  variuibi  hjoUicig-glasJ:)  factories  in   Hohemia.      He  Clien  giv«w  ilie 
minutest  dctuiU  of  the  various  symptoms  which  he  ohserred  Amongst  tlx 
populace — symptoms  which,  in  fact,  are  thoroughly  identical   with  ttuM 
which  uppuar  lu  the  course  of  syphilis.      Now,  the  medical  prufcsaioa  AR 
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not  so  crpHulfi^is  as  to  nroept  unflii|iport.cd  .lasortioiia,  ftiid,  cmtsMjiicnlly, 
:in  extrcnu'iy  ciniscientHJUs  clwtTVfr  ami  8CK-iiliHt,  I'rofessor  Huuniler  «f 
ICrbiiijii'ii.  tnivi!lli<{l  thrini^h  ihiwii  nimitte  (liBlrictn  po  /le  to  cinilrnl  Kfllfr'a 
stattMncnts,  anrl  foiiml  that  tliosc  Atntt'nieiitA  were  partly  HU|H>ificiaI,  partly 
iriBCcumtc,  and  ircre,  iilniimt  w-ithtiut  exception,  made  in  such  an  artful 
timiiiicr  lui  t<i  cvndo  ciiiili<ntiiHi ;  hti  foiini]  that  pvrii  the  namrR  of  tho 
placm  and  thfir  diiitancea  wcri"  nnt  corrwtly  prpn."  Still,  in  npiic  of 
Kt'livr'a  imtorifiuB  niitruslwitrthiricsR,  it  wjis  not  nritil  \'^^1  that  hia 
statistic?^  wtTo  thoroughly  [)X|hk><'41.  In  that  yvax  Hcrr  Kori'ini  of  Jtiida 
P«sth  found  that  Keller  h;ul  directly  faUifioH  the  pctnnw  originally  siip- 
pli^l  to  him  by  the  lailway  surgeonH,  eo  iia  to  sorre  hia  own  anti- 
vacnin/ition  cmla ;  tipirnn  iHsing  di'liU?mli'ly  alt^'rcd— nufh  as  (18  to  f(8. 
At  thn  Iiit<>mation«l  Modicul  Conj^fM  nt  Washington  in  IKS"  a  com- 
rnittfli;  was  foinu'd  to  ex!iiiun«  into  the  matter  thoroughly,  and  it  pventually 
rH|iort^d  that  all  the  ri'luma  anhmitti'd  to  them  wpro,  without  pxcc.'i»- 
tioii,  "  faJHihod  in  snch  a  nmiuit^r  as  to  rainc  tho  mortality  fuini  small-pox 
amongst  the  vaccinatod,  while  thiit  of  the  unvaccinated  was  leeeenccl." 
Tliowi  sbitLn.i(^  ar«  wrtjiinly  "ci-li^hnitrtl,"  hut  in  n  nrnsn  vrry  dtfTcronfc 
from  that  which  Hr.  WhUjutc  mrarit  whi-ii  hi-  so  contidrtitly  rrffrrt-d  t*»  Ihi'm. 

The  alluged  risks  cunnevtud  with  vueviiiation  aro  curi'fully  contiidi-rDd 
in  a  later  siMMion  of  this  articlu.  If  half  tlir  nontt'ntinnn  of  tho  nnti- 
vacctnatora  ta  to  vncoination  itself  Iwing  thf  "  caiiso  of  disc-UM^  ami  death  " 
could  be  mairitainod,  there  would  hu  miirh  jnstificiitioti  for  the  position 
tli«y  have  lAkcn  up,  Irt  thai  vi\»a',  however,  tlicro  wnnhl  have  l>ri;ii  nc» 
nucDAStty  for  tlu^  cnisjid*-,  fur  the  pnutici"  would  not  hjivc  (M*cn  c^mnu?- 
nanctid  by  the  inijdical  profussion.  In  dt»diri^  with  tho  mlw  of  viiceination 
thon!  is  always  <in«  little  it*;m  ivhirh  ^awinatora  may  well  l.oar  in  mind, 
an  item  which  is  carefully  avoided  hy  antiv.-n-ciiiii*t«  ;  to  wit,  tho  licallbi* 
U&8S  of  the  (ierman  amiy.  The  tiormiui  Boldicr  of  to-d)iy  is,  wilhotiC 
dnuht,  thn  "  mttst  vaiTiiiafed  "  man  gning,  Init  he  is  nt  the  Mim<>  time  the 
healthiest  unit  in  mrKlern  itrniHincnt^.  According  to  anlivaceiiialon  the 
Cierman  army  shonhl  he  rotlcn  with  diacase. 

Th«  evidence  in  favour  of  varcinatinn  hiw  hocn  hy  no  means  pxhaiwtod 
ill  the  foregoing  (Mges  ;  l>iit  sufltcient  ha»  hecn  wid  to  hIiow  the  over- 
wholming  nature  of  this  evidence  in  favour  of  tho  pmctJcp,  and  tho 
comparativo  thinness  as  well  as  the  frwiucnt  untnist worthiness  and 
exaggeration  of  the  nrgiimcnts  put  fixn'ai'd  on  the  other  Hide.  Speaking 
liiiHully,  it  has  lieen  shown  that,  taking  the  whole  |K>pulatioTi,  small  p<»x  ia 
nn  longer  the  sf^ourge  of  infiinoy  that  it  formerly  wiw ;  hnt  it  li:i«  at  the 
name  tinit"  I'een  denioustnited  that  the  unvamnatod  children  of  to-duiy 
suffer  in  tlir;  prosenco  of  nn  epidemic  as  severely  as  such  children  ever 
dill,  and  that  the  decrease  hoth  of  attack  and  inoi-tality  is  confined  to  tho 
vaccinated.  It  has  heeu  shown  that  ctfjeiunt  infar>cile  vuccinalittn  protects 
ahniist  al)8olut4iIy  fnmi  death  and  from  severe  attack,  and,  with  compara- 
tively few  exfoptions,  from  !«miill-[Kjx  in  any  dcgr-co,  during  the  first  t#n 
yearv  or  si  i.f  life  ;  Itut  that  after  that  age  its  protective  piopcil-y  gi-a<liially 
wiMi-i  oil'  uiilc.4.^  thn  TacciniiUon  ho  cfEcieiill^'  repeated.     It  will  Iw  shown 
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prawutlj'  that.  nntnvitb^itamUng  tbc  gi-ma  exsggQrxtinns  and  iliMiirtUii 
of  tfaa  ttniiviimiuU()i'«,  ihi^  riakw  atit'ii(iiny  vamntttioii  properly  periontni 
when  C'jiujKirwl  with  thu  giipintic  »;iviiig  i)f  lif»\  liwillb  awl  l*aiili 
which  viuHHiiatioii  bm  ofTwloit,  ju-n  so  iiirmiU'siiiuil  that  Uioy  luajr  Wib 
rogarclcrfl ;  excepting  an  far  as  thoy  should  accL>ntuat«  the  cnru  to  be  ukn 
l>y  niwlicnl  men  in  pcrfoniiiiiji  ihe  Dpcnitioii. 

It  U  urgtHl  ]iy  Mtiiiu  ]ieii|ih!,  with  a  nhunr  u(  plmisiliility,  tbnt,  bu«- 
over  Ijonoliciiil  voccinjition  miiy  1)«,  to  havo  it  ^eiiorally  cumpuUory  » 
mi  intolonililv  iiifririyr.'moiit  uf  llie  lihorty  of  the  »ul«jwt,  8iith  |Koptr. 
however,  tivt'tlonk  llm  fjii't  that  thn  [inivi-d  ItPiicfiis  o?  vaccination  aftcl 
especullj  the  hclple;«3  infantile  portion  of  the  cuiumniiity  which  h»A  u  yn 
no  voice  ici  tho  mattur;  and  tbul  the  pentuii  who  ni'ijilvcts  to  a«'»l  hinidl 
of  tho  mcnna  of  protecting  hiimelf  a;jAiimt  smitll-pox  \*  a  Bfiriiiua  mnwc, 
limsanco  and  indirect  cause  of  eYpcnxe  to  the  communiir  in  whick  ha 
re*idi'8.  Othfr«,  a^iin,  think  thai,  i\»  in  \\w  "  Leiciwtcr  ay^trtn,"  it 
proper  milwtitHte  for  viicciniili^^n  is  eompiilanry  "(jiLimtitine  "  for  t<m  iir 
twelve  ilayn ;  forgi'Hing  MpfKimntly  lhi»t  evi'ti  I^'icotler,  the  jian'nt  iif  itrw 
systt-Mii,  HmU  it  uljvioltituly  necessary,  not  only  to  protect  iu  emallpox 
hospital  Bluff  \\y  vaccination,  Imt  also  to  enforce,  as  far  as  panihir. 
tho  vmxiiwtion  or  rcvaceinatiim  of  all  jientonK  who  nmy  have  Inkmi  exp<*nl 
to  the  iufecii'm.  Most  people,  ufler  locking  seriously  fit  tho  qiiwtif*;, 
utU  ajjroe  that  a  qiiamntine  of  ten  or  twelve  days  is  a  fomi  of  n^npnlitnii 
vastly  mote  eoKtIy,  dHiigviijUii,  "leaky,''  and  individii-illy  irkxt^inie  ibui 
that  of  vaccination.  *  Ernest  Hart 
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FOOT-AND-MOUTH   DISKASE 


SVNOKYSI. — .-ipiifka  fjnzaotifa. 

Kt)OT-AN»- Mouth  diaeiia*  is  an  acute  fobnlc  Bffcction  characterised  Ijy 
the  fgrniation  of  a  vesicukr  eniptiun,  the  mosi  cuiixtiuiL  seaU  of  wLii-li  are 
ihu  buvciil  niu«()U£  luunibmiiu  and  thu  kUIii  of  the  digits.  It  U  highly 
corttagidtiA  among  rununant  animulis  wiki  and  dom^.'tttic,  and  among  pigs. 
It  is  freqiietilly  transniiltt-d  fn>m  llicsw  niiimuU  to  huuiari  lieiiigft,  and 
iiwasiutially  alau  Lo  hurKCK,  dugs,  cuts  uiiU  fu^vls. 

Hlitory. — Although  thfro  i»  gocwl  reason  to  belii-'vc  that  foot-nnd- 
muutli  distKiev  was  uukivuH'ji  in  this  cuuntry  before  the  ])rvstfi)t  century,  it 
a|)])>u:irH  to  havB  prevailed  ut  iiitcrvaU  in  the  epizoolic  fnnn  in  Kaitteni 
Kurijpe  for  contiiritM  before  its  introduction  into  Great  Britftin.  In  the  six- 
toenth  cuiitury  it  was  dustTibed  by  the  lulian  wrileru  Fiiica«l«ri,  tinini,  and 
FruncUi ;  and  in  lG8Gand  16S7  it  apraid  ovcrfieriuuny  and  Franco.  In 
the  following  century  it  appear*  to  havo  had  a  wide  distribution  over  the 
contiiiL'iit  of  Kurupe,  and  nunie.-oii»  epizootic  uulbreaku  of  it  are  rci;oixled. 
In  the  early  [lart  of  the  pri'Keni  century  it  vfu»  etpmlly  prevalent  in  Fostcrn 
and  Middle  Europe,  but  it  wiu  not  till  1639  that  the  disease  obtained  a  foot- 
ing in  Great  Britain.  The  precieie  circumst-tnecs  of  its  intruducUou  hero 
are  not  kntiwn,  liiit  dnring  that  year  it  spi'edily  aeqnired  ejiizncitic  diinrn- 
hions  among  Ilritish  cattle.  The  mrlieat  reference  to  it  in  vclcriimr)* 
literature  is  found  in  tlic  Ftt^irKiniui  fur  1839  (p.  039),  where,  under  the 
heading,  "The  prewru.  Kpidcmie  among  Cattlp."  Mr.  Hill,  a  \e!i;rinary 
surgoon  of  I.slingtoii  (.treeii,  deiii-ril>e!i  an  outbreak  in  a  diiiry  •)(  TOO  cows. 
Six  uf  the  cows  were  suddenly  attackal  "  with  u  singular  diBeaui,  tbu 
BymploniR  of  which  were  preci.iely  ihe  Bamc  in  mrh.  The  lining 
menibmne  of  the  uholn  of  the  nioiiltt  wiut  in  a  state  nf  iiiHanknintion  and 
vesication.  The  tongue  was  involved,  but  the  mo»t  extuneivu  and  annuy- 
ing  vesicJition  wan  iKStween  the  under  lijiand  the  guma.  In  iwn  of  the  six 
it  extended  over  the  muzzle  to  the  nuRtnls  .  ,  .  and  peculiar  ftymjdonas 
accompanied  this — a  contiiuial  catching  up  and  shaking  of  one  or  other 
of  the  hind  legs."  Tliese  »ympt«m»  were  at  first  attribntcil  to  some 
poisonous  hcrliage :  but  that  the  disease  was  epizotitic  was  Boun  mad» 
manifest,  for  In  the  ciourse  of  about  ten  days  more  than  500  uf  thu  cuwa 
had  been  att-arkefl. 

Succeeding  numtwrs  of  the  Vdmsarian  cont^tin  other  reports  regiurl- 
iiig  the  "  Kpidemic,"  the  contagious  ohaiiwcter  of  which  was  soon  recognisml, 
although  the  poiwibility  of  it«  originating  under  "atmnapheric agency  "  waa 
euteilAincd  by  many  veterinary  surgeons.  Indeed,  as  late  as  1307, 
Professor  Simonds,  in  an  article  published  In  the  Jmtmal  pJ  the  Hoi/til 
A'jrif^ultiiral    .S'l/oi-Zy    (vol.    xviii.    p.    IIOI),  denied     that    foot-and-mouth 
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mu  importetl ;  an<]  for  many  ye&rs  nftenrnrrlH  this  opinkia 
wu  tucd  to  cnmbiit  thn  efTnrts  rtf  thoAe  whn  h«li]  thnt  ihc  ilUeaM 
never  originated  eponUui«oiUiI/,  and  ought  to  b«  opposed  hy  mouorei 
calciikte<j  to  stamp  it  out. 

From  the  pcrioil  of  il»  introduction  till  Ift66  foot-And-month  dtMAM 
wag  never  absent  from  Great  Brititin  ;  but  by  tbe  end  of  the  latter  ytitt^ 
apparently  on-in;;  to  the  operation  of  the  me:i3Urc^  direetcd  against  cMtle 
pU^^ne,  thii*  country  w.i»  neaily  free  from  the  diseoM.  The  next  few 
year*,  however,  slw  .'ni  alarming  recrudescence  of  the  plague  ;  and  in  l^TO 
and  187t  over  a  million  .iriimub  n-ere  re]>ortcd  to  hav«  Wen  attacked 
by  it.  The  Contagious  DiaeAscn  (Animals)  Act  came  into  force  iu  1878, 
and  the  rei^renive  measurea  which  it  introduced  had  almoct  «radk«t«d 
font-and-mouth  disease  by  the  end  of  the  following  year.  Unfortunately, 
during  IHKO  it  began  again  to  spr(>-:id  ;  and  in  I^H3  ncnrly  half  a  mijlioa 
animals  were  re|)ortcd  to  ha%'e  been  attacked.  After  that  date  it  gnidit> 
ally  do«.'lin<;il,  until  in  lf!^6  only  one  outbreak  vaa  reported.  For  the 
following  nix  ye;ir8  the  Britii«h  lalandK  were  free  from  foot~aiid- mouth 
disoaso ;  but  in  February  [802  the  disease  was  discovered  among  aotne 
Danish  oxen  in  the  Metropolitan  Cuttle  Jfarlcet.  Xotwithatanding  tbe 
utmost  vigilance  of  the  Ifaxtrd  of  Agn<:idture  tliix  prnvi.<il  the  itLirtirig-[K>inl 
of  an  opiiiootic  during  nhicli,  in  KiiLihind  iind  Scothind,  rulGT  antmuU  were 
atuiekcil.  RigoniiLs  isolation,  BUpplemcnte*!  in  sonic  ra'W'.i  by  filanghler 
of  thii  allected  nnira^iU  und  of  thn<iie  th:it  \xm\  \\w\\  e.\|XMcd  to  tlie  contagion, 
had  the  elTcet  of  e\tcrmin:tting  the  disease  by  tbe  month  of  June  1H92. 

Since  1892  the  imp»»i-tJition  of  live  tflttli;  from  countries  in  which 
f<>ot-und  month  diseow  exists  biut  been  prohibited  ;  but,  nevertheless, 
two  i-toUiod  niitbi-eakt  occurred  since  the  n^stnclton  was  imfxisril,  nainrly, 
one  on  the  Ut  January  1893,  in  a  London  cow-hoiwc,  and  another  on 
the  ITth  Fi-bnuiry  1^93,  iit-ar  Uii)tting>s.  The  London  ontbreak  was 
suppresHM]  by  the  pmnipL  aliuightcr  of  all  the  cattle  un  the  promitses  ;  and 
in  the  Uniting*  outbreak  strict  isolation  sufficwl  to  prevent  the  spread  of 
tbo  dlMasB.  In  ncitliLT  of  thesu  outbreaks  was  the  source  of  tbe  con- 
tagion traecfl ;  and  it  is  inipityaible  to  sity  whether  Ihcy  were  caused  by 
viniH  tb.it  hikl  lain  dormant  from  the  1893  outbreak,  or  by  vinis  lirought 
from  ihe  ('oiitincnt  in  imported  straw,  hay  or  hides,  or  adhering  tu  the 
clothe*  or  bodi<-a  of  human  ln.-ings. 

Etiology- — l''<»i-atul -mouth  disease  is  an  eminently  infectious  malady, 
and  it-s  hiittfiry  indicates  ihat  it  bi'longs  tu  the  class  of  infecliuus 
discwes  M  oppoBcd  to  the  miaftmatic.  In  other  words,  the  germ  or 
vims  of  foot-and-mouth  diseaBo  doi^s  not  propaj^te  itself  save  in  thu 
iHidiea  of  alFiTcted  anirnu]:! ;  evnry  caKi;  of  tbe  diseikso  is  aseribable  tn 
germs  derived  frnrn  an  antecedent  ease,  Tn  the  vast  majority  of  easea 
searching  ini|uiry  suflices  to  bring  the  source  of  the  contagion  to  li^t; 
aiKl  the  i'X4ui|itioii8  to  this  rule  in  no  n-ay  ixtmiiel  im  to  admit  that  tho 
disease  is  ever  due  to  Bpontaneous  development  or  minsmatic  poison  ;  since 
it  is  known  that-  tbe  virus  of  the  disease  jiossetixe^  considerable  vitality 
outsidd  thu  bcnly,  und,  ailhvring   to  itianimatfi  objects,  may  bo  corrieti 
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Ion;:  (iisiniico*  in  kii  activo  condition.  Freith  outbrtvik*.  without  actual 
contact  bctWL-eri  animal  and  animal,  iiiny  lime  be  Lniii<;lit  iiIicmU  l>y  EUi-h 
means  aa  farm  yard  mnnure,  «tmw,hay,  milway  w«j;gonj(,8tefln)KnfttB,liiiman 
clothing,  anil  so  furtli.  Many  instances  Imve  bu«n  uliffvrvo^l  in  wliiiiilj  llio 
tlotliut;  of  milkmaids  or  ntbiT  fui-ui-HCrvunU  liiivu  Lraii6|M>rled  tlio  virui< 
of  the  disease  fmni  one  locality  lo  unothor.  It  is  proliuble  also  tlint  wild 
aninuil)(,  such  a»  ruitloi,  Imres,  an*!  rabbits,  altliou^li  rioL  tlieni»plvr« 
alfuctcd,  nuty  tnmb|Mii't  iviliva  of  iiifcctod  uuuuals  from  oiio  Held  to 
another,  and  thus  «pi-cad  the  diseu&c. 

Tliore  can  b«  liltl«  d(?ubt  that  at  «  Ci*Ha)n  »t*ge  of  the  diwnM  the 
causal  jp^Tiiis  are  cai-ried  by  the  circnUiting  bloud  ;  ihuiijih  in  gfueial  ihe 
diH'a»o  cannot  be  tiwismittc-d  by  inuciilatiou  with  that  tJiiid  in  modcinle 
r{iiantity.  On  ihe  other  humj,  the  agvnt  of  infection  appfjini  to  bp 
always  al'unUantly  ]»rc«ent  lu  the  Htn'd  of  llic  vt?6in;Ie8  wliiih  foiui  in  the 
nuicou*  tnenibranes  or  skin,  and  in  the  dischai-ge  from  the  ulcerR  left  by 
those  veeick'S  when  they  burst.  Thu  buci-al  esdiva  is  highly  char^td 
with  the  vinw  from  the  fii-st  appearance  of  the  eruption  in  the  mouth ; 
hut  there  is  no  reason  to  heliove  that  the  a^ienta  of  infection  me  excreted 
by  the  t>;ttivary  glands.  In  like  manner  the  milk  in  prcUdily  nut  infec- 
tive except  when  «iiletl  with  the  content*!  of  xcmcIck  thnt  have  foinied  vn 
the  exterior  of  the  teats  or  in  the  interior  of  the  glnn<l,  or  by  the  linmi 
of  the  milkmaid. 

To  what  extent  the  virne  may  be  canitd  by  the  air  is  unknown. 
The  older  writers  on  the  subject  regnided  the  vin:»  of  fmit  and  mouth 
diMMtfc  as  Klonging  to  the  class  ui  fvuf  ti-filntfia,  Biid  many  U'licvtd  that 
it  ooiild  lie  farriwl  fur  niilt-s  in  the  alnuf»=phere.  Fur  esimiple,  the  raj-.id 
Kpnyvd  of  thi;  discane  <iYer  ncarlv  the  whole  etmlincnt  of  Kurope  in  1P39, 
and  L'veii  a^Tuss  the  sea  to  liiiglunU,  was  ri'gard(.d  by  Haubiicr  as  contlu- 
aivc  B^'idnriee  of  the  fluid  iiatnre  of  the  vin:M ;  and  it  uaa  averted  that 
the  disease  on  that  occasion  bruko  out  in  the  most  isolated  localities,  smh 
as  mountain  'listricls  and  forests,  whure  there  was  iiu  cattl«  traffic  with 
the  surnmndin;;  wmniry.  At  the  present  ila.y  it  is  not  neeesifary  t4i 
eomliat  tlu'  thi:i>rv  that  the  virus  of  foot-and  in(>uth  diisenee  is  gaseous 
in  itft  natiin: ;  atiil  the  hist'Oiy  of  thi;  most  rL-ccnt  Kuiujean  uulbreaks 
proves  ih.it  the  aea  in  a  verj'  efficient  linriier  to  the  spread  of  ihe  diecasc. 
rn>m  1892  to  1894  the  continent  of  Kurope  was  ravaged  by  foot- 
Hiid-nimith  diHraHi- ;  bnt,  Mm'u  the  iin[>{irtation  of  aniitiuU  firm  infected 
countries  \yivi  prnhihited,  (ire.'Hl  llritain  ha.i  hern  free  frcni  ihe  disesBC, 
savo  for  the  two  isolatHd  outbreaks  at  I^uidon  and  Hastings  in  18H3, 

[n  illtistralion  of  the  <mihi>  with  whii-h  the  infection  of  thi^  disease 
may  he  spread  by  intermediary  bivirers,  the  following  caRc  may  be 
(ptoted  : — (Jonsort,  a  Oemuin  veterinary  surgeon,  visited  a  byre  in  which 
frH>^and- mouth  diiieaae  existiKl,  and  ix'nmined  in  it  for  about  ten  minuter. 
Two  hours  afUn-vanU,  having  changed  his  hat  and  coat,  and  wa«lied  his 
hands  with  s<uip  anil  water,  he  slartccl  to  make  another  visit,  and  drove 
for  an  hour  and  a  half  in  an  open  cimveyancc.  Having  arrived  at  his 
dcBtination  hu  performed  an  operation  on  tho  cyo  of  a  cow.     Kiight  days 
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uitoncAitis  tho  conr  showed  BViopt-oDis  of  fiMt-and ■mouth  diseHse,  an<l 
within  A  few  diiys  nil  the  othnr  r-attio  on  ihn  prt'iiiiww  w-cre  nffitted. 
Tliii*  wan  the  fir»t  ontbrwik  in  the  in-i^hbonrhoiod,  unil  Opnaerl^  ihcreiore, 
bod  110  douLL  ihiit  ho  hiul  carried  the  eoiiUigiuni  on  his  duthe«. 

In  tho  preceding  pnnigrapha  the  tei-ms  vinui  and  c-onta^iim  hare 
been  u^od  t')  do^ignate  tho  citianl  agent  of  foot-and-mouth  diitca«e,  hot 
the  oxAct  iiat'u-o  .iiid  form  of  this  ligeiit  are  still  iiuitt«r(i  uf  dliiputo. 

Ii'irirrruJtMji/.~~\h:  Klein,  a»  the  n-iiidt  of  iiivesligiitioiirt  vvulv  in  188S. 
ro^nb  ft  nncniwHTUii  which  he  found  in  the  vesicles  in  shrpp  ah  the  ouue 
of  the  diBfwio.  This  organism  occuriwl  singly  in  the  fluid  of  the  vesicles,  in 
diimlhbiilla,  mid  in  chains;  il  ataiiie*!  well  with  th«  ortlina.ry  BtiJHne  fiyoa, 
and  it  vrns  c^ustly  nnluvatfld  in  milk,  limiillou,  gelatine,  and  agar.  Kirin 
dewribed  his  own  invi-Hti^iitionti  as  fulfilling  "all  the  conditions  i-cqnirod 
fur  n  deniuiiKtmtiini  of  iIk'  (»u»i1  i-onnoclion  between  a  given  inicro- 
urgauism  and  a  givt-n  infeetions  discjiso ;  namely,  domnnatmtion  of  the 
urgaiiism  in  tbu  diawiiied  titMueH  of  the  aniiiial  Ixxly  aflected  with  the 
inaloidy  ;  Bitccmuivi;  giihriillure  of  the  tIemonHi'ated  nrgiuiiam  many  timm 
rejKatCfl  out«ido  tho  animal  Iwdy ;  ttueceHsfid  pmductiou  in  another 
animal  body  of  the  idL>iitical  maUdy  by  admini titration  to  it  of  the 
organism  of  micli  Hii))culi.urtui ;  and  idi-ntiflcution  in  the  diseuMMl  tissues 
of  thjit  Brtifictally  indnci-d  iimludy  uf  tlic  very  sjiiiie  orgiuiisni  which  had 
lieeri  in  the  hi'^t  inxUince  iisMouiatt^l  with  the  given  inleetioUd  di&ewae." 
Notwithfttaiidiiig  iiuniemuH  iinl>»t^qiient  investigati^mfl  by  cunijwtcnt  liac- 
tcriologiatx.  Dr.  Klein'a  di^overy  remains  uncorrolionited ;  and  we  are 
therefore  almost  driven  to  conclude  that  the  strepcotHKCiis  found  in  the 
.veaiclea  of  the  shet^p  was  an  nccidcnlal  impurity,  ivnd  that  tho  experi- 
mental slicup  wcpc  not  infect^'d  liy  the  culture  of  thin  streptococciw,  but 
by  the  natural  vitnis  aecidentally  conveyed  to  them. 

Sc-liDlleiiii'*  found  in  the  coiUenta  of  foot -and  mouth  vesicles  peculiar 
bodJen  which  lie  named  ittrcptiicytes.  They  were  round  in  slwpc,  aiid 
luiitod  in  longer  or  shorter  chaina,  tho  tomiinnl  elements  of  which  whd*- 
timiM  ahnwcfi  pnijnetioTH  Iik<t  the  pfleudopfxlia  of  amrplm.  Some  of 
the  elomtmtA  app4-ativl  ID  lie  ilividing  in  tLi>  direction  of  the  long  axi«  o( 
the  chain,  Xo  growth  took  place  in  atiificial  meilia  below  .17''  C.  In 
hangiii^-dnip  cidtiirM  the  iitrcptocylc*  fomied  »hi>rler  ilimnss  atid  were 
mobile  ;  but  no  cilia  coidd  be  demonstrated.  The  orgaui»me  ^lid  not  etoiu 
well  with  methylene  blue,  but  they  took  the  colour  of  gentian  violet 
well,  an^l  wei-e  ittainable  hy  Gram'it  mcthixl.  Febrile  8vinpL'>ni8  were 
excited  in  calves  and  young  cattle  by  inoculation  with  the  cultures,  but 
experiments  with  sheep  and  pigs  had  a  negative  result. 

In  iKa-t  Rehl;i  found  in  the  blof>d  of  arimaU  stuflering  from  footwuid- 
mouth  di^etkw  »tructure9  uhich,  he  thought,  were  possibly  identical  with 
tho  8U-eptoeyl4vi  of  Schottelius :  and  in  the  same  year  Kurth^  working  in 
the  Cerman  Imperial  OfRce  of  lleAllh,  found  ai*  the  mot«t  frctpient  organuni 
in  the  vehicle*  a  stivptococcus  which  had  peculiivr  chiiracterj*  when  culti- 
vated in  UiHiillnn  t»  whirh  litpiid  KIoikI  Minuii  had  tH<«n  adde<i  Kurih 
named  the  organism  the  Su-eptoooccu.s  involutus,  and  he  waa  inclined  to 
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rpgartl   it   as    th«   causal   agent  of   fnot^nrt -mouth    disi^ase,   although  nil 
atteinpu  to  reprcMliice  the  fUnBJise  with  iirtiticiiil  rtiltnres  failed. 

In  ]Sn.3  the  PniAriian  IklitiiHUtrfnr  A);ri[:iiltiiru  oilVrui]  u  prize  of  3000 
raarVa  for  tho  tllwovcrv  of  the  (ail-mi  of  foot-jtml-moiith  tlisoaso,  tin-  8tipii- 
klioii  Iteirtg  wxw\k  that  clititnanl-^  of  the  pri«^  miuiL  not  fiiily  iiidiciit«  tbc 
■.\.gi.'\\\.  4>f  iiifitctiiiii,  hilt  mu^l  i\\m  In)  pn'jmri'd  t<i  (luiiitiuRtraLti  its  pntho- 
gcnctie  prnpftrlips  Hy  cxporimnntA  nn  aninuiU. 

Thn  first  symptoms  generally  appejir  fiTrni  one  to  eight  days  after 
infHL'tiuti.  In  i.'iiLtlii  sXmAtx  are  Hli;:ht  ituiuH^,  BhivRring,  lusui  of  appetite, 
"ataring  of  thn  coat,"  nnd  stilfnr'&!i  in  niovonicnt.  If  the  tprnpeniture 
ho  taken  at  the  tim?  it  will  lio  fiiiiii<l  alreiuly  two  oi"  three  degix'i?«  alKjve 
this  iKiruiiLl.  Within  a  fvw  hmii-s  \\\\vr,w  \w\\\\m\\\\»Yy  syniplnni^i  of  ill- 
wcsA  ni-c  ft»lln\wfl  hy  others  which  are  characteristic  of  the  <liseni)e.  The 
animal  ciMses  to  feed,  and  is  rvltictatit  tn  movt!  ;  from  time  to  time  it 
m»k[!n  a  peculiar  nmatking  noiiin  with  il.<i  lijut,  frcin  which  a  nioro  or 
leas  frothy  i^^iliva  eiw^apca.  If  the  moiil-h  ho  o]xmpd,  white  blist^-r-like 
elevations  will  now  lie  founJ  on  somu  purt  of  tlie  bnccal  mucous  mem- 
hniiiR ;  these  soon  hnrst  and  boconio  ccynvertwl  intn  shallow  cromona. 
When  made  to  nutve,  the  animal  is  ohviously  liuue  or  "  teiidt-r  nn  its  feet "  ; 
and  while  stAnding  it  fre'juently  shifts  the  weight  from  one  le(;  to  the 
other,  and  Khnkes  its  feet  as  if  to  get  riil  of  Bomuthing  adhering  tn  thcni. 
Thid  teiidenieHM  of  the  feet  in  well  markoil  oven  bcftrre  the  furmation 
*}f  vesicles ;  hut  those  doori  appo;i.r  i>n  tho  lutL-rJigit^l  skin,  or  on  the 
p(38t*?irior  aspect  of  tha  hoof  immediately  alwjve  I  ho  liorn. 

Whnn  the  bijcciil  ve8ic]c8  liavo  hur^t,  the  animal  i^nlfent  increased 
pjiin  in  the  mouth,  nunirialion  Is  entirely  suspernlod,  and  all  food  ie  for  a 
lime  refiucd ;  in  consequence  of  reflex  iiritation  there  ii  k  copious 
wjcretion  of  saliva,  much  of  which,  owing  to  the  {kuu  of  deglutition, 
\*  allowed  to  trickle  from  the  niJiilh.  The  general  ap|jeiirance  of 
t]ie  animal  is  now  indioiitivc  of  great  depression — -the  eyes  arc  dull, 
the  eai>  drooping,  the  hiick  arched,  ami  tlif  hair  erocl  and  hiKtruleSK. 
The  LiMveU  are  generally  more  or  V-**  enn^tifHit4<d,  nu  I  in  milch  cows  tho 
secretion  of  milk  is  greatly  diminished  or  almost  arrested. 

Theui  symplomH  in  moduratu  caAuo  laxt  with  IJtllu  or  tiu  ameliora- 
tion for  iicurly  a  we«k,  during  which  time  the  iininifll  rapidly  loaci 
I'liiirlitiiKi.  At  tli4!  end  of  that  time  the  fever  l^'gimi  U>  ^nlKtidc,  and 
the  p:i.ng»  i^f  hunger  comjKTl  it  to  aLlumpt  nmi-ticiiliou  if  tsuc-euleiit  gr&u 
or  otlier  soft  foiHl  is  to  he  hail.  The  t,enderne»s  of  the  feet  gi-adually 
dt-cIinosHlnu,  and  in  uncorapli*"Jit**iI  t-jtHcs  of  molerato  scveriLy  all  the  visihlo 
symptoms  of  the  diseaiio  have  dtBap]i«art!d  within  t-en  or  fourlecn  days 
after  the  onsets  In  young  animals,  lilH-rally  fed,  the  former  good  condi- 
tion i«  usually  rapidly  rKicipiired  after  an  ablack  of  foot-and-mouth 
disoaHo ;  but  comphuc*  recovery  i»  much  »ilower  in  older  animals,  and 
porticnlarly  in  milch  cows. 

The  symptoms  in  sheep  are  generally  somewhat  different  from  those 
just  descrilHMl,    inasmuch  as  in   them  the  mouth  lesions  iU'o  fruijuently 
slight,    while    tliose    of    the   feet  are  constant  and  aevere.      Thus  the 
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chief  Rvmptom  i»  great  lamenon,  MKWUitoct  at  tho  outHjt  witli  i» 
ponsion  of  nimitintion,  rpfiiaiil  of  food,  arnl  fohrilo  tHi«tiirfrtncc.  TV 
^'liii  ill  tlic  feet  \$  eo  gifitt  tliiit  tUo  animal  is  luialilo  lo  gutli'T  lUfuod. 
iitiil  lies  persistently,  nith  rons(>()uent  ra])id  loss  of  comlitina  IV 
lesions  ill  tlic  fret  nre  mnrh  njr^rftvatcd  if  the  8hv«p  nra  drit-cn  Vn; 
digtnncps  on  hanl  road»,  and  in  such  circum&Uinces  "casting  of  iho  hod' 
frpqucnily  I'osuhs. 

In  pijp*,  118  in  ftlieop,  llic  feet  symptom*  pivdnminate-  The  »tmib 
lit!  jtei^iKmntly  iti  ihcir  litlcr,  nnd  vrhvu  fur<.-txt  to  tutiw  tlivy  froqantly 
sqiictkl  from  tlio  pain  in  i.heir  feet. 

PaChoIoglca]  anatomy. — The  churactoristic  li.-«ion  of  fHot-and-monlli 
diaeaxc  it  h  vcaiculnr  eniptton ;  and,  as  the  mimo  expresses,  Ljit'  ffctud 
the  mouth  arf^  the  mniii  neuts  of  election  of  the  eruption.  In  nuUb 
wws  vesicles  not  itifn>([u«rilly  foiiu  on  the  Bkin  L»f  ihc  tcaU  ami  wklv, 
iinri  ncisunionally  ihc  eniption  appears  in  other  ficuulion8,  siirh  u  tW 
muzxli',  the  nii«tril«,  the  *ikin  of  the  vtilva  ami  ^u^ririeitin,  or  ihp  ntnaiu 
inumhraiitf  of  tlio  thront.  gullet,  stomachs  or  iiiteistiiiets.  Tho  loealin 
tion  a(  the  legions  in  the  month  or  fcot  is  in  no  way  aaerilnble  totlw 
muibod  of  iirfectjon,  though  ihift  hitfi  hcen  itsAerUil  by  xoma  antboni 
AtuiiuiIf;  infected  by  way  of  the  aliinentary  canul  muy  hnvu  an  tnp- 
tinn  un  the  feet  as  irell  as  in  the  month  ;  and  an  eruption  in  Mk 
<jf  tli«se  siLtiatioiis  ni'Ay  follow  infection  by  inoculation  ut  itny  part  of  liic 
body. 

In  tho  mouth  the  resides  rany  Form  on  any  part  of  the  dukmh 
membnmo ;  but  they  occur  mo«l.  frer|neiitly  on  the  iri«i«l«  of  the  Hpi  ik« 
pad  of  the  )]|)i>or  jaw,  niid  the  tongtie.  T)u-ir  ap[X!aranco  in  thue 
xiitmtioii*  is  no  doubt  preceded  by  a  Mflfro  of  inflammatory  hypci 
but  this  is  KcliUim  nolicealjlo  owin^  to  the  lhickii«t.s  of  the  «pilhi 
Tht!  Kt;igR  of  vesifulation  is  determined  by  the  escape  of  a  thin 
'flxudate  from  the  veutels  of  the  inllami;d  coriiun,  and  its  orcurauhtl 
tlin  deeper  hiycrs  of  the  epithelium.  Small  cavities  cotiUuiiing  a  clw 
liquid  arA  thus  fr>rnie<]  tn  the  ret'C  Mul])ighii,  and  these  grwhiAllj  ift- 
-crease  in  size  and  Iwcomc  confluent,  while  the  stmtuin  curncum  liertKoei 
fitrutchrd  and  upheaved  into  a  blister  like  elevation.  The  bursting 
T^aiclo  it  h:ustcneil  by  the  n]0\'ements of  the  tongue  or  lip.  and  the 
luicomos  ojiivcrl-od  into  a  Rhiillow  (troniori  or  ulcer,  the  br;^ht  rod  lloof -i 
whicli  i»  formed  by  the  congested  juipillie  of  the  propria  mucosae  TW 
vesicles  vary  in  size  from  n  six'pciirc  lo  a  five-shilting  piece,  nnd  llvv 
outline  may  be  ciniilar,  oval,  or  inegiilar.  In  unc<)mplic«leil  tteu 
regiinenition  of  tho  hiet  epiihcltuni  promptly  sets  in,  but  this  is  atny* 
rntardc'd  by  tho  mcivimentis  nf  the  tongue  and  lips,  and  by  the  prcseaw 
of  adventitious  or^utiisuji^  in  the  month. 

In  other  situations  the  histology  of  the  lesions  is  essentially  the  aai 
as  that  of  the  buccal  eruption.  In  the  feci  also  lh«  uc<-««s  of  olb* 
miiTobna  tentlu  tii  aggnivate  the  inflammation,  irhieh  muy  extend  to  Uv 
whoV  vft^rular  cnrinm  .ind  Icfiil  to  cnmplctfl  detachment  of  the  hoof 

TransmLsslbiUty  to  Man. — That  the   human   subject   may  cootnA 
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f«if)t'Siiid-tnoiith  disftasp  in  prorcd  hy  mAtiy  froll-attestcd  caaea,  of  which  a 
few  may  here  be  cited. 

As  citrly  as  1834  tliror  (lomMin  veterinary  Burgeons  mnde  themselvoi 
the  subjects  of  an  ex]icrini0iit  hy  ilniikin>;  the  nnik  from  cowfi  nn'ected 
with  foot -uiiJ-muiitK  di^ui^e.  H»i'h  of  them  cottsunied  iihoiit  a  ijiuut  of 
milk,  mill  011  tiict  ncruriii  ilny  of  th(>  i!X|)«riiiuMiL  pit-niDtiitory  Kyni|)Uini9.  in 
ihiT  shape  nf  fevfr,  hoadauhf*.  anil  )t(;hmg  of  llio  handd  aiul  (ingera, 
wcrp  niHnifo*ted  in  one  of  ihem.  Five  dnys  lat^r  %  veoicular  eruption 
f<)]'niLHL  <in  tho  miicoDs  mcinhinne  nl'  thu  lorij^iir,  nheckfl  nm]  hjie,  and  on 
the  pikin  of  thn  hands  and  finj;i>r-a.  '1  he  nihcr  iwo  cx|Jorimciiteis  were 
eimiiiirly  attacke*!,  hA\<i  that  the  eruption  vxe,  contiiit'd  to  lli«  nioulh. 

Ill  this  counlry  nuinoi-oiib  cihiih  ■>(  llie  trunt<t[iirii-lmi  of  the  ilieeatie 
were  notf-d  by  votcrinnry  surgrons  during  iho  first  few  ycni-s  «flpr  ir» 
inlruijiiction.  In  rooBt  of  these  casw  infect-iyn  look  pl.ice  by  mcana  of 
milk  from  »frc(*l«il  cows,  hut  in^ttancra  of  infmtjon  by  inoriilntinii  were 
aUo  obscrvtul.  Ono  of  the  most  inUrreMtin^  of  iheHc  \s  i-cenrdpi)  in  the 
Vttennanmi  for  18.11  {p.  15J).  'ITio  patitnt  was  a  fanner  who  had 
injnrod  one  of  his  finj^fps  in  drenrhinj;  a  cow  wiffering  fnm  fotit-and- 
iiioiith  diaeasa  The  wnuiid  tiMik  <in  ;iri  uiiheullhy  action,  and  after  nomo 
diiys  he  was  tjiken  ill  with  .1  cohl  shivcrinj?  fit.  This  occurred  in  the 
ovunitifi  and  by  the  fnilftwinj;  morning  the  foM  (it  had  Iwcn  snrcecded 
by  fover.  Twenty-four  hours  later  an  oflV-iisive  discharge  from  the  no«e 
*M\  in,  and  vesicIeB  fonofd  on  the  (nmiB  and  tungue. 

In  the  same  jouniiil  for  18*12  (p.  9.1).  a  con-cspoiidcnt  statPB  tlwt 
hini*elf  and  all  hia  family  and  di.iTni?iiitK»  wen<  attaikvd  on  the  lips  and 
in  the  month  in  conserjncncc  of  using  the  luilk  of  bis  dii^eaeed  co\v». 

During  the  (icrmnn  epizootic  of  1892  very  numerous  insmncM  of 
trannmiiiiiion  of  the  diseiwe  to  luiiimn  Ijeinj^  by  means  of  milk  wore 
reported.  In  9.  considerable  niimlier  of  <riiKe>  milkmaids  tontraclcil  the 
diaea-ie  through  inoculation  of  the  hiinds  in  the  act  of  milking  ;  and  in 
one  such  inotance  vi'sicK's  fi>rme'l  on  thu  lire.ii-t!*  ««  W"d!  i\»  <>n  tin'  liandik 
Many  persons  who  Imd  to  handle  or  nitend  to  {liiM^ascd  cattle  cimlracted 
the  affection  by  bringing  their  dirry  fingers  into  contact  with  the  lifis.  A 
Nhejihortl  wiw  infected  by  holdin'j  in  his  moulh  the  knife  which  he  hud 
UHpd  to  pare  the  feet  of  diseased  sheep.  A  veteritiaiy  surgeon  who  con- 
tmit'>d  the  disease  had  fi-om  30  to  40  vesicle*  on  hit  humU;  and  a 
workman  who  had  to  dress  tho  feet  of  disoawd  cows  had,  beside*  Hn 
ext:enfiive  eruption  011  both  handR,  a  severe  infljinimatioii  of  the  con- 
jnnctiva>.  A  child  of  a  year  old,  which  had  cooitiinwd  milk  from  discavvil 
cows,  sitkened  with  fever  and  giwtric  dismrljiince,  followed  by  uhc 
formation  of  vesicles  on  X\\&  and  tongue  and  bctweL'n  the  fingers  and  toes. 

Profcitsor  Cliflbnl  Alllmtt  informs*  mc  that  duriiif;  ihe  ejiidcmic  of 
1N8'i  he  was  ctiUtid  to  a  countty  houKe  in  Vurki<hir(i  to  sec  three  sick 
children,  in  whom  he  wna  abfo  at  otioe  to  diagnose  foot  find-mouth 
disease.  Tlic  di.sea«>,  «>  far  as  he  rcmcndjers,  was  in  the  mouths  of  Ijie 
patients  only,  but  ho  did  not  tice  the  [Mtients  ugain.  Thu  presence  of 
this  disease  in  the  district  wus  iisccrtuined,  an<l  the  milk  consumed  by 


the  cliililreii  came  from  neighlxniring  farms,  whore  ample  soiuctt  of 
infeciion  exiat<^.  lie  hoard  tliat.  tlio  children  made  a  good  T^tamj. 
Aftur  lh«  d ii^nioRiti  of  theHc  ra^e^  Rome  others  wore  raportod  to  fain  ii; 
modiciil  men  in  thi^  name  diairict.  All  sc>cme<l  to  be  of  n  compuadrttjr 
niilil  thstnipter. 

The  following  two  oues  nhnw  that  the  virus  imiy  retain  its  actirit^ 
in  butter  :— 

On  the  l$th  of  November  1890  a  veterinary  student  in  Berlin  tuilwcrt 
to  tiim  l>y  hi»i  hrother-in-law  a  packet  of  fresh  butter  iiiado  from  (he  milk 
of  cows  sufl'eriiijt  from  fnot>aiiiUniouth  <]iHe.-;&o.  On  the  following  d*» 
be  ate  some  of  the  butter  for  the  tirat  time.  During  the  next  night  be 
won  fovtjriKi),  nml  on  the  morning  of  l)i(!  1  Olli  he  foiinil  hiH  iiikIct  lip  ml, 
HWoUen,  and  completely  cnvcnni  with  vesirles  a£  fur  as  the  thin.  TV 
veaicEes  were  somewhjit  itchy.  Sul>«eijuent]y  vesiclea  formed  oo  tbe 
tongue  and  on  the  right  car.  During  ihn  firtit  eight  days  the  fwrotid 
and  subliugiul  salivary  glniids  were  slightly  swollen,  and  the  amotud  ci 
the  srilivary  secretion  was  iiirrcfwed. 

In  isil'i  a  ruTinnn  elergyman  liecnme  nfferted  after  conininitng  Imtler 
lUiidc  from  the  milk  of  his  own  cows,  which  were  nuffering  at  tbe  Umt 
from  foot  aiulinoiilh  (li^va-te.  T\w  disease  wof*  UKhenMl  in  by  s1^ 
rigors,  diurrho^  and  itohineaa  of  the  sVin  ;  and  on  the  third  day  nmn«wii 
vcaic[o!i  formed  in  the  mouth,  and  on  the  face,  Deck,  brcnstt  aad  aras. 
The  eruption  had  healed  up  at  the  end  of  ten  days. 

It  i»  not  impmbiil>)e  (hut  t)ome  oiitbrealot  of  ao-called  "  stonalitii 
cpidemicn  "  in  m:inkind  miiy  turn  out  to  bo  foot-and  mouth  diseaae;  ud 
in  nil  cH'^e^  of  nuch  a  diameter  careful  imtiiiry  should  be  made  intoUie 
ptittsibility  of  the  infection 
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RABIES 

Synonyms. — Hyilroffhi^ia  (in  man  only) ;  Gb.  and  lAt  LjfMM ; 
Fr.  La  m^e;  Genu.  HawlimUk,  /Tcf^wnscAm,  ToU^enth. 

Kab[ES,  like  gluiiders,  is  a  disease  tisiiutly  contracted  by  man  tl 
infection  from  <ine  of  the  lower  aninmls.     It  is  then  aM^oeinted 
injury,  such  »»  the  bite  t>f  ;\  dog,  and  the  tiKuculHtion  of  the  broken  nt 
with  the  saliva  of  an  liniiuid  ulVected  with  declai-ed  or  latent  rallies.    Thi* 
is  the  8o<alled  rabieji  of  the  streeta :  wolves,  cats,  foxea,  and  doga ;  bmA 


XABIES 

C0W8,  and  d«er  may  coiitmct  the  diswuM.' :  monkey,  nil>l»it8,  and  piinra- 
pigs  aro  all  inoculablc  with  it,  as  itidecd  ixrc  all  u-arm-ltlflodod  uiiittuils. 

A  much  Urgt-r  proportion  of  ni«n  and  cliiIdrBn  nr«  aHbcttMl  with 
hydrophobia  thuii  of  women  ;  this  is  uiidoiiUtvdly  Iwcauso  tho  latter,  hoth 
from  their  mode  uf  lifu  and  from  tlio  niiiui-c  of  tboir  clothing,  arti  much 
lens  expf«eed  to  thi!  iiU«<k«  of  mliid  rlogs. 

In  Uroat  BnUiiii  und  Irt-kud  the  diuLuisc  ik  uutitincd  among  unimnlK 
alninat  entirely  to  the  rarnivom;  and  though  eoracwhAt  rife  in  Ireland, 
Eii^Und,  and  Scotland,  it  is  fontid  only  in  ci-rtuin  diKti-k-U. 

la  lt!93,  S4  cases  occurred  in  eighteen  eituiitlus  uf  Knglaiid  und 
Scotland;  whilst  In  l'S94  no  fewer  than  218  «iis4.-«  of  raMes  in  do^K  wcro 
reported  ;  s\.m\  m  ls;»5,  G72  case-t.  In  Addition  to  thee  chih'*,  *i5  other 
aiiimuls,  ineltidiiig  Scats,  were  atunked  with  nihiee.  In  1^9.%  46  uf  iheao 
iiasea  came  from  SculLiiid ;    in  lf^{)4,  20  ;  and  in  1805,  4  only. 

Most  Cflaes  owur  in  I.anraehir'e  (13(,l)  and  in  VorkBhire,  especially 
the  West  IJiding  with  it«  30S  mhid  dogs  mid  30  otiier  aniniaK  inulnditig 
fi  cats  ;  then  follows  at  a  long  interval  Choithire  (31  cnHe«) ;  and  tlion 
tome  London,  the  "  Home  "  counlie»,  Ayndiire,  I^imrkshire,  K^linlmrgli 
(45  cftjiiia),  DumliartoiiKhli-e,  Itant*,  liaex,  Cornwall,  SialVord,  Durhfint, 
Northiindierland.  Cumlierland,  Derliy-ihirc,  Northumpton,  Warwickshire, 
Lixjcoln-liire,  Nott-*,  S;Jup,  and  Hereford. 

In  the  metropolitan  dialriel,  in  which  the  muzzling  order  is  now  in 
force,  there  were  in  186fl  no  fewer  than  176  cAse« ;  in  1S90  ihft  number 
iif  case*  biwl  fallen  to  44,  iu  1^91  to  2f*,  »nd  in  18&3  to  3;  this  faU 
ctirr<K]ii>nded  iind  was  crintiniiom  with  the  enfon^ing  of  tho  muzuliiig 
order  A*  Moiin  aa  the  order  was  allowed  to  lajMC,  a  rise  in  the  nnml>er 
uf  cues  beg^in  and  continued  unlil  the  order  was  rcinfoi-ccd.  I'uring  the 
four  yuare  menLioneil  no  fewer  than  twenty-tivo  p«>raons  <liwl  <if  liydm- 
|jhobift,  and  147  caacji  were  itont  for  treatment  to  the  I'ast^iur  Institute. 

Incubation. — The  first  Kvmptoms  of  nibie«  nuty  follow  inoc-ulatiun 
after  inl/ci-vaU  of  tlinm  wwiks,  si.x  weeks,  nr  twelve  In  eight4ien  mimths; 
fimrteen  daya  on  the  one  hand,  and  two  or  even  five  years  on  the  nthcr, 
Imvu  been  given  ati  the  extreme  limits  of  the  incubation  jienoil.  This 
|>ia*iud  ftccm»i  tii  vary  aecordinj;  to  the  unsocfitiliility  of  the  patient,  the 
viruIuncB  of  tlie  disease  in  the  animal  intlir,'ting  the  womul,  theani(»unt  of 
virua  intnuliiiu'd,  and  tliQ  position  of  the  bite,  Aleanwhile  there  ma}* 
be  no  aymptomn  of  any  kind,  and  thfl  wound  hoals  well  with  little  local 
or  general  disturbance.  At  the  end  of  the  periiod  of  incubation  the 
Wdiiiid  boi^onicij  unnimforlulihs  there  i^  ilehing,  tingling,  anil  a  ^eniuilion 
of  local  heat  which  may  he  almost  unbenrable  ;  this  is  UMially  Accompanied 
by  a  sharp,  stinging  pairt  which  may  lie  localised  in  the  wound,  or  uAj 
fttllow  the  riHinifi  of  th«  nerves ;  somrtimes  thi)  wound  Imcomca  livid 
or  opena  up  afresh  and  ajwiimes  an  unhfuilthy  pimdent  appearance 
This  event  is  sometimeB  ace<»mptmed  by  an  nutV>rcnfc  <jf  »inia!l  vefiiclwi 
aniund  thq  wound,  or  on  oaeh  hittn  of  the  tongue  on  it«i  uiuler  fturfacii 
(Marochetti),  which  may  ulcerate,  Theae  are  the  only  extcrn.il  anato- 
mical lesions  which  have  been  dcBcritwil,  ami  they  occur  but  rarely. 


Symptoms. — During  tho  early  atn^s  the  poiionb  is  foreridi  ud 
very  tiiirety  ;  hu  bvci]n]tf»  uxcuodiiig  dcprvsKxl,  niixioiis  aiid  iiriuble,  koI 
has  a  [icr^uliar  liiiiito.i  K)ok  ill  his  I'Vfs  ;  thn  miistiM  uf  the  fcici'  »«■  Ji»n 
ami  rest IpM,  and  tlierw  in  iiiurUt-il  pulloi*.  Mr.  MnUiiis,  Liikin^t)ii>(lc*ai[Atai 
ii[  HriMiiwi!  itH  lit!)  ItiutiA,  wt-11  ilfiiLTilM's  t)ii>3  Kla^i*.  IK*  sa.y*  ikil  tlit 
patient  may  talk  frc-cly,  thu  »cnt<;ii (:».■*  being  ««nm'tim*'»  iiit«?rrup»«d  U 
dij^hiiig  inspiKitinn ;  ho  nmuilly  Khow«  greiil  uiiu'illiii^H<»M  lo  »j«at 
about  the  (HiMHiblt)  i-aiuu  uf  his  itlni:se ;  sliNtp  iti  tift^'ii  brokni  t^ 
(livjtma;  tho  moittli  is  dry,  tho  patient  rotnpUitis  of  thinly,  nnd  ii  & 
incliiiinl  tn  RWiillnw  ;  lusti  of  appetite,  naunvi,  and  epigastric  unfutfiiw 
and  u  goiu^ral  hypi-rs'fillii'iji.i  thi-ri  coini'  mi  :  thn  pulB<!  ijiuckuita,  sAif 
tiinns  lu'i-oniin^  very  mpid,  «tu1  thfj  ntspitutitiiiii  are  pmportioutdr 
ImmeU  iind  shiilluw.  On  the  si-coud  or  third  day  iht-  patient  b«<T«H> 
much  more  excitcit ;  liu  ia  nvitlptu  and  n^^'tutcd  ;  nimaks  disronnrclnllf, 
and  Tiiay  h^conift  .ilighlly  and  iiiti^rmitiently  doliriniu ;  he  schliHn  6ta 
hii  cyvs  im  anything',  and  is  constjititly  giving;  8uspt<-iimi>  nuic  jrinMU. 
IL4  thoii^i)  on  tho  nutlook  for  soma  hidden  <hinj;cr ;  tliu  pidlitr  tiMciiia 
inurt!  n];u'kfjil  :  the  eyos  are  hrighi,  and  th<<  conjunctiva,  like  tbe  nucou 
momhi'anu  uf  tho  munth  and  fani^^rit.  in  nuu'kcdly  ctinj^ivtod.  Oa  iW 
coii;{iuitod  mticniiA  fiurfaa>s  thoro  in  iistully  an  ncciitniiUtion  of  thick. 
toiuiciotu  luuciiH,  and  in  his  vlTortA  to  dx|ioI  it  tin*  jKitif^nt  cniitx  n  hmk 
coughing  floiiiui,  which  is  tikennd,  nol  very  nptly,  Imt  vt>n-  aatunllr 
U)  thrt  liiirking  of  u  doj;.  Tliirsl  is  ctftcn  a  ))roiiuni!nl  ayiuptiim,  Td 
Hiniii;  with  this  ihtTU  is  lutimlly  xiiMt  difficulty  in  Hw-allutving.  (!«pc<Lilli' 
lluid^i.  At  Fir-'tl  (Ik^  puiii-nt  in  aiixiniM  to  drink,  and  hti  iniikrfi  the  mM 
dwtiM-miiiRrI  effort  to  do  lU) ;  but  th«  momi*nt  tho  Huid  c>>iniit  in  caaoa 
with  the  fauces  it  is  expcllyd  with  considcnddo  viuK>noc,  anil  riukM 
sp^i^moilic  crontmction^  of  tho  miDicU'ti  iif  dcgliititioii  and  of  onlinrv 
unci  pxtraorditwiry  rcspimtion  I'onie  on :  IhJt  in  often  followed  by  i 
Le^tunic  8iii.Ui.  M'ith  iiiarktrd  ()|)ii4th(>i<muR  uikI  teni[)orary  eeemlk*  t4 
respiration.  The  "tendon  rcHox"anil  skin  Tvflesrs  nro  oft«n  intitwDy 
increased.  Those  sjmptunbi  tnity  abal«,  only  to  recur  whtm  auAhrt 
Attempt  is  miide  tu  drink  ;  or  oven  on  tim  atiinuhition  of  «  shurp  hmsI, 
a  touch,  a  hri^ht  light,  a  hpraith  of  air,  or  the  nir>re  ^ound  of  mutri 
ultimjtelv  itidetMl,  aftur  niiiking  oiio  or  two  att«m[)is  to  swaJluw  fluilik" 
very  night  of  water  causipa  snt-h  t^-rror  to  tho  (Kiticnt  that  hn  is  aniiouH" 
avoiil  it.  In  noiue  c:u)i')i  "suddvii  severe  thrr>;it-ft]»»i»mfi  have  hoen  th«  flfS 
Bymptoms  "  ;  aii'l  itttacks  of  vomiting  often  como  on  at  this  6iftp>,  gm-Ml" 
brown  liquid  being  thrown  np.  Tlie  Bymptoms  so  nnticrahlr  in  ihr  (l<^ 
— thi)  doxiro  to  bo  alone,  tho  xiwpicion  of  every  inoTcment,  the  mrlinML 
altcrnitting  with  {K-i-iod^  of  pvtremo  excitement-  -are  noticeoiile  in  (^ 
human  »ufijci-t  aUo.  Tho  duliiium  ;w  a  rule  i%  intemiittoni :  the  j»ue« 
mmliiled,  but  can  l>i<  brought  Ijttck  to  coiiiiciou^efis  and  quietnni  \/t)Bt 
aUeiidnnt.^.  During  the  Liarly  stages  of  tho  dtRCOso  incrauwd  icxvl 
di'Hirn  14  often  a  marked  symptom,  and  in  tlin  later  sta^*^!*  it  bMOOM 
still  more  trouhlesome.  The  luine  moy  contain  sug;ir.  'llbiuoin,  or  fWB 
liluml.      The  repciatod  attacks,  however,  rapidly   vxfaaust    iho   patiiBti 
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nnil  if  til"  (lisRiise  l>c  nnmnwhat  prolong«Ml  tlifm  may  lio  p-pat  wasting. 
*■  Tho  jiiilsn  l«'^>mrs  fjiiirW,  irroj^ilar,  ami  snwll  in  votump,  and  rtwpirntion 
(jiiii'k  iiml  »h:U]otr,  a  deep  iiiKpiruticin  ofUni  iiKludn^  a  cpnvtilsivu  attack, 
tcnuctmis  miu'iitt  Hcminul:(tE<»  in  the  muntli  ami  fuucca,  nrtii-ul-'ition  it 
thick ;  later  tho  CAnviiUivo  attHcka  increase  in  fr«|iwncy,  and  deal"!) 
fnmi  aaphyxiit  may  occur  during  one  of  them.  In  other  criBeB  llio 
{iiii^ivtui  U  KlinviT,  iho  Byfs  Kink,  tho  lintir  evrcata,  tho  \\\ia  lH>ec)niu  liliie, 
iind  thi^  pfitient  dies  of  slow  asphyxia,  «r  oi'0«sii>niilh*  mi  almost  «(mj-]ote 
rcniLs^iut)  of  r^>rivtdB!V(;  attacks  may  pi'ecwle  lit-ath  frum  cxh:iUBtiuii,  iho 
mind  in  ulhur  v»&{:6  n-nuiinin^  ctetir  u*  the  cud  "  (Makins).  Sunictiniefi  a 
conditian  whioh  w»rrMi[»onds  to  the  dumb  or  iJiimlytic  mhi^  of  unimikla 
)»  seen,  in  whieli  the  only  syrajitnm*  are  thi>»ci  of  I^indry's  puralyais — 
an  aeuto  aseeiiding  juimlyKiti  U^^-initing  in  lh»  loner  liriilis,  an<l  giTtdually 
spreading  upwards  until  the  niusetef  uf  the  neck  ami  fiico  arc  involved. 
This  condition  a]jpeai*s  to  he  due  lu  a  later  extension  of  the  diseasu  lo 
the  foni,  uxeejil  in  thow-  ejuics  in  which  the  poiaon  from  tliL'  ml'id  uninud 
makers  iu  way  dii-eetly  into  the  veins.  It  \a  proludily  for  this  reasem  that 
ihu  dumb  or  paralytic  form  of  the  difieaou  is  eu  fre'juently  met  with  in 
animnlfi  in  uhieh  mhies  \\as  hc-en  pnidiieed  »x|HTiincn tally. 

Dfasrnosls. — The  only  dii^Jtiu^s  with  which  mines  mny  b«  confounded 
are  hv<tL'i-ia,  insanity,  tetanias  and  Landry's  jjaralysis.  'ITiw  lintt  of  these 
cim  Ik;  dLicarflcHi  only  nflep  a  oarefril  Htlidy  of  the  syni|,t<miH,  and  after 
eliminating  the  po8.'«ihilitiea  of  infection  hy  the  hite  of  a  ruhid  dog :  where 
patients  have  been  bitten  by  An^  that  wvro  not  rabid,  and  have  nvvor 
manifested  any  Hij^nn  of  hydniphohia,  the  cliagnoKis  can  nf  I'ounK*  In;  settled 
at  once  ;  but  in  some  cases  wheiT  hysteria  associates  with  mania,  or  grojit 
mental  dislurbanco  is  met  with,  the  diagnosis  is  often  a  matter  of  some 
ditticuliy,  a  difKeulty,  howe%er,  whirh  as  a  nde  cIuck  not  extend  liryund 
the  fourth  day  of  tho  i)iiieai««  :  under  thcso  conditions  the  p^itient  may 
(ospeciiJly  if  fear  of  the  result  of  a  bite  oven  frura  a  non-rabjd  animal 
be  the  caUHU  of  the  liyKt4>nii}  luirk  :uid  )>it«  or  snap  almohL  continuniisly  ; 
but,  w  hii*  frefiuenlly  been  poiutwl  nut,  the«e  |iationt«  do  not  suHVr  from 
the  characttMiBtic  respiratory  aniiem.  which  is  alwuys  HCconi{Hinit'd  by  ft 
peculiur  eiilehin^  of  tho  lici'.ith  stiid  to  Iw  [kit ho^nonionie  ()f  rabies. 
Tetanus,  which  Boinetimes  fullows  the  bile  of  a  dog,  may  be  dihtingiiiKhed 
by  the  shortor  inciibntion  pnritjd,  the  tonicity  nf  tho  b|nis]ii8,  and 
the  contraction  of  tho  levatnrca  angidi  oris  which  pivea  the  grinning 
e.vpTe»*ion  piwuliar  to  tetiitms,  and  very  diffen-nt  fn^m  thu  lui;;piitl,  hunted 
look  »>  chaniet*irintie  uf  mbie.'i ;  the  marker!  riso  iif  ttnn|M'rature  that 
occurs  in  tetanus  is  also  said  to  distinguish  it  shari>Iy  frf)m  hydi-ophobia, 
in  which  tho  tempcriitiirp  in  nevnr  ningh  rainoil,  ami  tiiay  be  normal  or 
suhnonnal.  I>r.  liowers,  writing  on  this  latter  point,  iiiaintainis  that  this 
ia  not  an  accurate  eoncliwion.  lie  says:  "At  tho  out«bt  tho  elevsiion 
is  trifling  f occasionally,  indeed,  abfient),  and  throughout  tho  disease  it 
may  remain  nnxlemlu,  100"  lo  101".  Moro  liviiuontly,  oa  tho  symptom* 
increase,  so  does  the  pyrexia,  ojid  it  amounts  lo  103',  104°,  or  105'^,  and 
nkay  oven  i^each  a  still  greater  height  just  Iteforu  duttli,  and  laaycontinno 
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to  rise  for  a  short  time  after  death.  A  rectal  temperature  of  108*8" 
has  Wen  olmurvLil  iwctiLv  ininutuii  aftur  ilviich  (lliinUfonl)."  Diugtuisis 
between  hv'Irophohiit  iind  LtnuliVK  puralysis  may  he  only  possible  after 
n  tarufiil   sUkIv  t»f  tl'f  histurv  of  llio  »L(jick  liait  lioeii  riuitlt'. 

Rabies  In  the  dog:  is  v«ry  Biuiilai'  in  it*  cliiiif«l  Li^lory  to  Imlru- 
phcihia  in  miin,  exctpt  thiit  it  duos  nut  take  the  form  of  hydrophobia ;  the 
ariimal  )o«*«  it«  good  t<?rajM;r  and  di-siro  for  humnu  socioty,  Itecotnoa 
moroKO  and  million,  luid  hidi'S  uiuli-r  Hofiie  itiiil  chiiira,  or  in  r^uict  corners ;  if 
lit  rest  il  8n»iH  iLt  iinythini;  that  is  pn-sonU-Hl  to  it,  and  even  when  tin- 
diHturljed  guca  abtmt  i(nu]>jjiri^  us  if  Iryiiiy  U>  cutcii  ilie»:  th<Te  i« 
L-uiigi-stion  of  the  minith,  tongue,  arid  fauces,  and  niarkvd  aulivatioii ;  the 
muciu  ia  sticky  and  rt-adily  bocoiue*  fi-othy  ;  the  conjurictivK  bccoino  red  ; 
the  animal  will  oft<^n  run  otraighl  ahewl,  turning  iieilher  to  tbo  right 
tior  to  tho  left,  but  snapping  at  everything  that  coiucv  iu  its  wn^; 
depraved  in  appetite,  it  may  swallow  any  kind  of  mhliiAh,  ho  ibnl  uft^r 
death  email  slonus,  luiy  ;uid  «tniw,  hair,  ehavinga,  biU  of  wijud,  and 
the  like,  may  he  f(miid  in  ii^t  stomnch  -the  stnmiifh  iu  snnio  owea  Iwing 
much  distondud :  the  aniniaU  do  not  nvoid  water,  and  in  association  with 
this  fact  it  has  also  been  ciuti^d  that  theiv  is  liulo  or  uo  cut4Uie(JUi 
hypeni'Sthttsia.  The  ku-k  ii»iuil]y  iKicomes  changed  into  a  peculiar  howl, 
which  b&gins  with  a  short  low  note  and  ends  with  a  long  higher  note ; 
it  has  also  a  )>e(.'uliar  luuLallic  ring  (C!ovt'eri<).  Km:icialiun  sets  in,  nnd 
ill  the  later  stjtgi's  of  the  di&eju*  thii  hind  limbs  imd  the  lower  jaw, 
whiih  drops,  may  be  paiidy.«'d  ;  other  nmscloa  may  al»o  l»e  afTected. 

The  metluHl  of  diugriusts,  used  by  i'asLcur,  uE  injeeling  small  pur 
lions  of  the  roni  of  the  iininial  supposed  to  l>e  nibid  into  tho  suUlural 
spncn  of  ft  mMiit,  although  HonuitlmM  too  late  to  guido  u«  to  iiso 
any  tipufiid  antiral'ic  ti'catnient,  shiitUd  iiiviiriably  be  n'sortix)  to  if 
merely  for  the  sake  of  rea-HSuriiij'  the  patient— f-six-ritilly  if  he  Ik? 
nervous,  irritable  or  hyst^iriral.  Tlie  grrtit  and  pi^utrettird  mental  struin 
after  a  dog-bite  may  oflen  be  very  greally  ix-liwed  when  the  result 
is  negative;  if,  on  the  other  hand,  pcMJLrvc  rei^ulls  are  ubtaiiUH],  the 
patient  ia  no  woi-ws  off  ihan  K-fnre,  tuile&s  it  Iw  thought  necessary  to 
make  him  acquainted  with  the  diagnosis.  An  inciculalion  should  there- 
fore he.  made  in  every  case  of  Bnspect<"d  rabies,  if  the  dog  can  be 
identiliwl  and  secured.  As  yet  these  inocutaliwis  have  to  be  made 
in  jirivatu  lalHiratorlea;  anil,  ])iirt1y  on  account  of  the  outcry  againot  the 
l*Bst<^ir  tntitment,  and  pjirtly  for  other  reasons,  we  h:tvo  in  this  country 
no  institute  to  take  charge  of  the  prepjiration  of  the  Tasteur  ioocubiting 
matmal,  or  to  underLikn  in  any  way  the  tritatinent  of  p:ttienls  bitten 
by  mbid  animals.  We  are  now  amonj;  the  last  of  iho  nations  to  be 
iuii>rovi<led  with  facilities  for  carrying  on  this  method  of  treatment. 

Pro^osls. — Thn  percent;!}:*)  of  deaths  of  {Kiticnts  liitirn  by  mbid 
dogs  m»s  given  variously  at  from  5  to  bO  \kt  cent  W-foro  the  introdnc- 
tJoa  of  Past«tu-'8  treatment.'     The  mcwt  trustworthy  figiiree,  however,  ar« 

>  P>,tlcn^  (Utu  tfcat  from  s  Kcrim  of  NillrctAd  «UtMir«,  11  vhaj  I«  unthercd  that  of 
.ill  intiri.Li  Ultca  \ij  do^  nadoDbledl}'  raUU,  4?  pn  atat  Niffvr  khiI  dU  ttviu  1i]rtlrn]4ioUs. 
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those  which  give  the  mortality  at  16  per  f<^nt  of  iliowi  liitt«n  hy  rabkl 
iUtininlsu  This  porcentnge  in^-hidfil  ])r!ictj<'ally  all  ihoeo  in  whom  tho 
Hyatptfime  of  true  hydivpbobii*  appfared  ;  that  is,  th<^Ke  casen  wi>ro  left 
out  of  iirrount  in  :vhirh  nn^rcty  foiltjwlivn  pain  hiuI  ulhcr  phviiuiiirnH  wrrt- 
ascril>e«l  to  th<*  wniiri]  cautttyl  by  the  hite,  and  rtftcr  which  nothing  more 
thnii  bystorictl  Hyniptoms  siijH*rv(>n(.>d.  Wlieii  the  symptoms  ure 
(lflvelo]'>e(l,  tim  |itLlifltit  ahiKiet  Jttviu-idbly  succumbs  within  four  duya, 
soinotimca  aft*^r  as  slinrt  a  period  ax  twelve  hciura. 

Morbid  Anatomy.— On  autopsy  tht-  ni:un  features  olwerred  are 
fluidity  iif  lliu  blood,  CDiigcfltioii  of  tliti  fiiuciv,  liirynx,  tmi-ln-n,  liinpi, 
plmrynx,  o'Sf>phag(is,  ttiul  ntonmth  ;  nnti  in  iho  raucoiia  mfmbrjiiin  of 
the  Litter,  avt-'oniing  to  Bristowe,  h;i'morrh«;'»'8  may  In?  found.  In  the 
dog  the  teeth  are  oftim  hndtcn,  am)  the  lon^iu  and  Intccul  niuctius 
motnbrano  are  laceratc^I  and  inHiinicil.  Thm'r  i«  hIbo  niarkwl  cnngc^tion 
uf  the  ct:ntral  nervout^  8yi>tem  and  the  meninges  ;  there  may  be  acut« 
mcnin^tiH  with  a  liifllinct  en'ntiioti  of  lymph  and  even  niiniitii  huTinor- 
rliagfis,  and  fluid  in  th^-  ventricles  is  not  of  uncommon  occumnice  :  stiud! 
extravasations  of  blood  have  U'en  noted  in  the  spttial  coi-d.  On  micro- 
HCopic  examination  it  is  fonml  that  there  is  a  mi;;rsti<m  of  leucorytAS 
into  the  ]>erivascular  lymphatic  sjuwcs  and  into  the  connective  tissue  of 
thu  nerve-centres.  Micntseoinc  ha-nioirhaj^es  havo  also  ht'en  found ; 
tInwK  I  liavi^  found,  a*  pointed  out  by  (!c>ivers  iind  otherB,  lifH^cinlly  well 
marke^l  noar  the  flour  of  the  fouiih  ventricle  ;  but  aceonling  to  Ilorslt-y 
they  may  occur  at  different  ]iinnts  in  the  central  ner\"ous  syslem,  so  that 
the  wIiiiIr  nujst  ^<(^  fxaminwl.  T'ongpstion  of  tlw'  ix^riphi'-rai  nervTs  luid 
of  thp  syni|Kithetif  system  have  also  been  d(y*crib''d  ;  and  Coats  and 
ICUenber^  have  pointed  out  that  in  some  ca^»,  in  addition  to  tho  migra- 
lion  of  liiuc<»cyti'»  in  lh«  mwlnlla  oblongata,  thero  is  an  accumnlation  nf 
lAUcocyU'H  ill  the  RMJivary  j^lands  —  e8i>e<'ially  in  tin*  paroliil,  in  tho 
muCDUfl  glands  of  the  larynx,  and  in  the  kidneys ;  thJR  condition  being 
aaaociated  wiili  the  mark^l  congestionR  that  otxnr  in  thrsw)  punitionR. 

Clifford  Allbutt,  (.Joweiit,  tin^enhetd,  ( lolj^,  Giantnrco,  Schafl'er,  TUb&«, 
and  uthcra  have  written  on  tho  specific  character  of  the  lesions  of 
thfl  nervous  system  in  cjibcs  of  rabies. 

Clillbrd  Allbutt  in  |(<7J  described  vjiscular  congestion,  hiemor- 
rha^fiiB,  transudation,  thickening  of  the  walls  of  the  vessels,  patcht's  of 
nuclear  proliferation  .ind  de|^eneratioii,  and  dinappearanco  of  nerve 
strands  us  occurring  in  the  cerebrum,  medullii  oblongata,  pons  and 
spinal  conl ;  anil  tndic<'it«d  that  all  these  changes  may  be  regarded  as 
pointing  "to  the  action  of  an  animal  poison  acting  prinirtrily  fii  the 
corebro-6i>inrtl  nenoiis  system."  lie  {minted  out  (1)  that  tho  order  of 
severity  of  tho  [Kithologicnl  lesions  was  worst  in  ttie  medulla;  then 
follow  ill  order  the  coi-d,  tho  central  con vobi lions,  and,  hwtly.  the 
c(?ntral  ganglia  of  (he  cncepbalon ;  whilst  the  order  of  symptoms  during 

Wtivro  the  wcniD'U  httv«  not  bwn  oiuteriaetl,  83  per  cent  of  ttir  rnsct  cuccuDib  ;  wheratbvy 
tisvc  bacn  cautcriMd,  in  unie  ca*ei«  not  ver;  promptly,  33  ]wi  umit  die. 


1 


life,  H9  lio  iiuiicjites,  corresporids  fairly  Orfiiiilely  ;  "  first,  interne  relti 
trntiibility  in  the  ii^ioti  of  ihu  iiicdiiUn,  wiih  no  tetanic  sji*ai{it<iiu  ud 
iii>  (k'liriitui  :  socundly,  iiicr<.'a<!iiig  li rporuMthutsui  LllFougboUt  the  oori) 
with  semitvtarms;  thiriily,  tlcliiiiun.'' 

(Jowcrs  iiolwl  a  gnLrmUr  Jippoarance  in  nmnj'  of  tbo  ncn*p-«Jla, 
"Atlj:m>iil  to  or  around  many  celin  were  8pH<-c-s,  in  soinv  t'H«o«  a|fp(tr«ot)f 
umpty,  in  othct-s  conUiiiing  grunulos."  lie  ulso  iintud  the  |m!»iRcof  )a^ 
niHrit  griumltis  in  same  nerve-cclU  and  of  corjioni  amyluceo.  In  Hiraei/ 
cbd  nnudler  v<.>>p«fU  lie  fuluid  tlirumbi,  and  in  tlio  |>criv:woubLr  Iviii|ilutji 
!shL>atlis  ho  dottcHI'oiI  ninucrouK  sninll  uella  or  eorpnsclejt  wliicb  be  tiulu 
u{K)n  iis  migiTttod  leucocytes ;  thoso  are  so  dcnsoly  pnokcii  hi  to  ckuit 
uvUdd  I'oiiijin.'^Kiixi  vf  the  vc-nsv).  To  somu  of  th*:<»e  collertiuta  hi 
gives  th<;  name  of  "miliary  ul)»ce«a.'°  The  IcHotiSt  be  nin^der^m 
usually  found  in  the  region  "in  irhioli  cx]»erinientAl  ph>*8tolc>g7  lai 
IncAlvd  the  ' rt'.)<piriiUjry  cuiitrc '  of  thu  inedulln,''  and  be  wiyii  "it  it  u( 
interest  to  note  tbut  the  juiroxrsnis  of  spasm  which  ctiiutituic  Uu 
chief  f>"Jiture  of  (be  doveiop-'d  diwmsw  mo  paK^xycius  of  rcspintorr 
sitasm."  n<.'  conebide»  th:it  "  lliuru  i^  certainly  uotbiiig  in  ibc  bfitolofpod 
chiiracters  of  the  lesions  wbtch  can  l>u  regarded  as  spei-'ific  uf  tbc  diiUM. 
The  i-ollection  of  cells  in  thu  iK-nviuncnlai- sheMtbx  Itas  \fien  oln^rrn]  m 
other  diseases  .  .  .  but  the  distribution  of  thcM  Icuona,  their  iaieoiiiy 
in  tbc  lower  part  of  the  rnedulhi  and  in  the  neighbourhood  of 
n«rve  nuclei  U,  m  far  us  I  am  imare,  ]wculi»r  to  tbo  diseMe. 
conbt.iluLe3  H  dii^tini^uishing  nnaltimifjil  rliaracier." 

lieuedikt  liiya  siresa  ii|>on  the  :ii)i>L-ar,ini.-e  of  hyaloid  ijolchc*  in  and 
around  the  vi'ssuIk,  These  are  luiially  liccompunied  by  miliary  inflamiiu- 
toi'y  foci  similar  to  thcue  deacribed  above.  Sevei-ol  authors  uuintiii). 
however,  tbut  the^o  hyaline  or  hyaloid  degenerations  arc  fouDtl  in  linflv 
|iOK{tioii3  in  a;/ed  <lt}^'»i  -tiid  in  various  other  ditii-ascd  conditions. 

LuMkemuller  found  a  mndfratc  increase  in  the  nundterof  white  WtjiJ 
corpuwlcs  in  iho  IiIockI  of  raliid  ;tninialB,  accumjmnied  by  tb«  |ircKnceo( 
an  oxtraonlinary  numlxir  of  niicnryte^. 

Germano  and  Cnpobijinco  have  quit*  ree«ntly  published  fanhtr 
observations  vhirb  confirm  and  extend  those  of  previous  iniesti^ton 
Using  the  nu-lbods  ileviscd  by  t'aladino.  Ilol-p,  Marcbi,  Weigeri,  iw) 
Pal,  they  find  thiit  the  leHions  desciibe<i  by  fJolgi,  although  not  p*ifci» 
gLiomuiiii:  since  they  arc  undoubtedly  found  in  otiier  atlectiuns  uf  tbr 
iiervu  oentrm,  are  nevfrtbelem  (edpecially  as  roj^nls  tbetr  diMrihuiioni!' 
ooHAtHnt  in  tbo  varinns  forma  in  wliirh  Uiey  manifest  tbemM^lres,  fm 
the  simple  btemorrhafjo  up  to  the  deatmction  of  nerve^tiUs  and  iti« 
marked  hyporplasra  of  the  nenroijlia.  Morwiver.  they  fiml  that  tlutt 
k'siotiB  are  eonsUint  in  character,  in  order  of  ap))eaniiice.  and  ia  tlat 
they  sjmcially  aflbr-t  the  moror  trade.  In -the  Bpiniil  con!  of  rabid  dop 
and  rabbits  conManC  anatomicul  changes  arc  fouinl ;  but  alLboii|dl  aS 
the  elements  of  the  nervous  tit>4UC  are  attackwl,  the  lc»iont  are  n* 
uniformly  diHtribnte^I  in  the  various  B«cliuns  of  the  conl ;  the  noUr 
regions,  ua  above  noted,  being  Api-eially  afToctcd  by  an  acute  infUnmuMi 
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of  tho  nervous  tissue,  which  results  iu  dcgoncralioii  of  the  nen'o  c^I'* 
nml  even  iiL  <.-<iiup]eto  (lUnppcanincLt  of  thU  clumciit;  the  notin)};!iii  ntnl 
the  myeliiic  t»he:ith  lUKk-i-p)  ^iniutUTittoiM  rhiiri^s  wliicli  iip]>:,iviitl_)  urn 
iu  inciruitto  oitiociation  wiili  one  aiiulhcr.  Tbu  snui.ll  iiciirogliu  corpuscles 
or  celU  become  miii-h  larger  anil  mure  viitihlu  tluii  in  the  rtoniml  stutv. 
It  ajjpcars,  indeed,  that  m  the  iiiyolitis  sot  up  in  the  cord  iti  lahit^  trie 
iriittiiit  briiiga  about  the  destntctioti  of  the  uerve  clemsnts  proper  (cell* 
and  tihresi ;  find  tli.it^  folhtwiiiy  ihis  or  net  up  hy  it,  is  n  liyi«^i"triipliy  t  r 
hypei-plisLi  i>f  I-lii!  rieui'ij);liit,  which  prulmhly  IciuL-t  to  dtTsCructiou  utid 
ubsurptiun  of  the  cells  aud  tieivc-Hbros. 

Bahod,  ill  .1  piipcr  pul>lit<hed  in  Oclolkcr  1^03,  after  iiotii^ing  tho  con- 
go8t<oi>»  of  various  p:tit.s  of  the  alinioutjiry  tract,  desi-riWi*  very  minutely 
ibc  Icsioiia  found  iu  tho  central  norvonn  system,  which  he  deatribes  a% 
fidliiiL,'  into  two  grou|H :  (i.)  tlie  luore  ilill'use  idumitioiis  leading;  towimlfi 
general  a.'leiii;i  mid  hvper.viuijt  an  a  result  of  c^omnioiuiii^;  inflammatory 
cliungt'^  around  the  hiuodve.-t.'**-]!:* ;  (ij.)  tho  niwo  Uftluitc  and  lut-jiliiwd 
changes;  such  ns  ililatfitJon  of  liIi)ijd;Ve--MflU  and  hinmorHm^'twi  iu  proxitnity 
tu  tho  cviitiiti  C4riiil,  ill  the  Ihmr  of  the  ftiurth  vcnirick,  os|iix-iHlly 
inimediutcly  under  the  upendymA,  nud  in  vnriiius  pui*t9  of  the  mucoue 
and  Rerous  inemhruiio^  Chanj^iw  t.*kke  pliiro  in  the  walls  (tf  the  veiseli^ 
hvitliiie  i>;Lti'heit  ap)>eiir  in  them,  iiiid  tlioy  kwi-H  up  itiid  IjeiMino  more  or 
lei^  hyultno  thn(ii<;hout,  wliiUt  the  uudolholiiim  proli Curat vk  :  these 
changcJi  oflfln  ]e;id  to  ohUtcriitiou  of  tho  vessels,  which  lippcar  to  lio 
surrounded  by  thlch  hyaline  ma*»e«.  The  nervfrcclln  next  suflcr,  »woU- 
iu},'  up  dialiiictly,  whiUt  small  hyaline  bodie«,  circurastTihcd  by  a  palo 
tone  or  by  vaeuole-s,  make  their  apiwairance  in  the  vicinity  of  the  nuclous. 
Leucocyte*  flll  up  the  peHn-ellidar  space,  cruwding  on  the  nerve-ccllw, 
whu&e  nuclei  ultiuiatcly  di:iApi)ear. 

Biibe*,  in  opjHtitition  to  the  authors  fjuoteil  above,  regards  theso 
hitftolu^iral  alterations  as  ^ibsulnt't^ly  ptithoj^iionionti;  ut'  rabicM.  For 
(liag[iij>jtit:  purposes  be  takc^  n  small  piece  of  ibe  spinal  cord  of 'the 
suspected  animal,  hardens  it  in  alcohol  for  a  day,  then  stains  it  with 
aiiiiim;  red.  and  searches  fvr  the  cbariiet^.'i-istic  hyiditie  imdc*  (W'lith- 
krii>tehcu) ;  he  luiicrta  that  in  ibis  wiiy  he  is  able  to  obt.itn  »  rapid  mid 
detiiiitu  result,  and  that  h>e  h-is  ncvur  known  iln-  method  to  fail. 

EtlolOKy- — -Thu  p^iisun,  whalevirr  iiiuy  be  il^  iiaiuie,  is  usually  contained 
ill  the  ^liva  :  and  as  early  as  the  liCffiniLinf;  of  this  ccntuiy  experimental 
mbivs  WM  pttwliux'd  in  the  doy  by  iimiudaliou  with  the  saliva  of  a  hytlro- 
pbobic  jwtieut.  Tho  bulk  nf  the  Uixic  material  uppeai's  to  be  excreted 
ill  the  saliva  of  the  panttid  gland  ;  though  a  certjun  snialter  ipianlity 
may  be  excretwl  by  tlio  other  iwilivHry  gUiwU,  :iitd  .1I.111  liy  iho  Ift<hri,"mal 
glamU,  the  pancreas,  and  tliv  mammiu  of  ndud  aiiiiuid^ :  indeed,  raUc 
syinptoma  may  sometimes  bo  induced  by  the  inoculation  of  milk  from 
aflectvd  animaU.  The  poison  may  aUo  be  found  in  the  suprarenal  Uxlies, 
and  ia  the  fluid  and  substance  of  che  cerebro  spinal  nervous  system,  especi- 
ally tlie  medulla  obhmgata ;  it  is  found  also  in  the  p'ripht'tal  ticrves, 
though  in  much  smaller  «|Uantilics  than  in  the  central  nervous  syslem. 
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It  was  sDppDsed  at  one  time  that  it  might  bo  fotind  in  the  blood ;  ha 
aiich  is  not  the  cjuu?..  Thf^  itnli'vn  nf  n  ilog  has  t>epn  fonnd  to  oonun 
cbo  tuxic  nuitcrJAl  ihivc  dayit  before  tLu  iii»iiiftr«Uttiuii  of  ibu  <ti»cMR. 

lint  iho  (lii^imse  \%  <)iic  to  some  form  uf  or^mi»m  which  hu  ihr 
powfi-  uf  ninltiplyinjj  in  tho  liwiiifa  aiul  of  i)rocliu-iiij|;  a  toxic  miti«t»«»«, 
which,  ae  in  the  ca«e  of  tclaiiiis,  appears  to  act  specially  upon  tho  notnl 
nprvous  system,  can  now  scarcely  Iw  »iouliteil ;  lint  ihe  viXAct  luUnnj  li 
the  i)i>i«nii  has  not  yet  l«*rt  detertninwl.      As  in  ol.h«r  Hjn^-ific  in(<rtiiy 
cliscascii  tho  vims  is  transmitted  dii'vctly  from  animal  to  animal  thmogh 
the  mwliuni  of  fvome  fluid  or  secretion;  it  is  rmw  very  geiieraJlv  rwnp 
iiixeil  that  the  disi'iv^'  cnrmut  ari^e  aiH<ur  ae  wn«  at  on*?  time  aMtUnni 
In  rabies,  nj^ain,  ns  in  other  Bpccitio  infective  disenaes,  there  is  a  prriod  cJ 
incubation,  dnnrifj  which  the  poison  appears  to  increase  in  t|niuititf ;  in 
whif-h  resipiert  it  in  uiililfe  sii;tlie-1iitt^,  where  the  nytiipUmiA  roinc  on  with 
exce-ssivc  rn])i<h'ty.      It  has  been  coneliidc<l,  therefore,  that  8om«  or|9iiuaB 
capable   of   pprjdttrinR   the    priison   mn«r:    be   ronceniiHl    in    ibn  pn>r««: 
iiideeti,  the  wiiolo  history  of  a  ease  of  hydrophobia  bo  much  re«embloi  i 
coao  uf  tetanus  in  its  essential  dotaiU,  that,  unlike  as  the  tnro  diimm 
arc  in  certain  rc»pc<;t:*,  the  donion»trati<in  of  a  iuicr(»bic  factor  in  the  one 
naturally  euggt'sts  a  similar  factor  in  the  oth^r.     This  fuct«>r,  liowerrr,  hu 
not  yet  been  satiBfactori ly  demonstrated,     flibicr,  Pasteur,  C*liamlH-rluu], , 
;i:m1  lliMix,  Ftil,  Ribes,  Howdcswell,  and  othei-«,  h.1Vl^  from  timi^  to  tinH 
described  micrococci  of    various    8ize«,  aeroliio   and  nnncrobic  in  thor 
growth,    presenting  difTorent  appearances  in  cultures,  and  staining  hv 
<litf«rent  methods ;  but  when  it  hax  coiuo  to  a  nijiil  proof  of  the  causd 
connection    of   a    particular    organism    with    tho    di«!&ae    ibe    chain  iA 
evitlence    has    invariably    broken   do^vn    at    some   critic&l    point.      Re- 
cently Dr.  U.  Memino  hH«  aiinoniii-ed  that  he  has  guccveded  in  Qbuioittfj 
pure  cidtures  of  a  bhistomyceK  from  the  brains  of  six  rabbits  that  Ittd  ] 
»ucciittd>eil  til  rxperimerital  rabies;    and  aliio  from   the  brain   of  a  four- 
year-old  child  wtiich  hud  died  from  hydrophobia  set  up  by  tho  bilo  xi 
a  mad  dug.     On  culture  mcdiii  this  (irgunism  grovt-a  slowly  when  firat 
tato'ii  fmni  the  animal,  but  tn  Kuccccdirig  generations  \X»  growth  is  ntich 
more  liixuriiiiit  and  defiuilo.     Wht^n  found  m.  tho  brain,  ibe  ruundedb 
of  which  it  cimsists  are  indiatin^tishubh'  from  the  variouit  forma  ossUBied 
by  the  myelin  ;  esiwciidly  when  the  brain  is  reduced  to  an   emuUai«. 
In  cultiiieB  the  cells  are  of  varitiua  sizes;  the  smaller  onca  ure  twimJ, 
the  larger  oval  or  round.     They  are  stained  by  the  aniline  dyes  (rtot^ 
(tram's  nieth'jil).     Tli«  organism  gnvws  best  at  the  body  temperature  iml 
is  pathogenetic  in  uniinalK.     When  iuueulated  intrapiTitonwilly  inioguin» 
pigs  it  ciiu)ieii,  in  from  1 1  to  20  diiys,  a  jwiresis  of  the  hind  limbs  whirli 
rapidly  iuci-easee  in  extent  and  iiitcn!<ity  until  in  altout  24  hours  datk 
guporvcnes  ;  death  is  oftcu  prMcdcd  by  clonic  sjxifms.     The  virtu  token 
from  the  abdominal  cavity  may  be  tniUEmittod   from  animal   to  animal, 
always  setting  up  the  kuuo  symptoms.      Injctctwl  eubdtmiUy  the  recultt 
wore  not  so  constant  either  as  regards  the  production  of  paralytii  orlfci 
transference  of  the  disease. 
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Dogs  iimciilatcd,  whether  mihilurally  or  siibi^iitineotisly,  in  si'%'en  to 
oiglit  (ItiyK  full  into  cmavuitiuti,  fuuiiiL'tl  i\X  the  moucb,  and  bt-eamc  iiiiB])py  ; 
paralyBis  in  the  \\m\\s  oiiBued,  jmd  the  aninmis  iliecl  in  48  lioui-s.  The 
disciisi!  could  be  tr«iisiiiitt4."d  from  dog  to  <!'jg,  Imt  n«t  to  guin«ii-pign. 
The  organism  described  appeai-x  to  luisiirae  an  ititorinudJiiLu  ]iui;itiun 
between  n  succhfiroiiiyecB  and  an  oidiuni.  It  is  crruinty  jKitliugt'nctic  in 
atiimtiis,  iu  incubuliun  puriod  is  «;ont{iiirHtivu1j'  prulungvd,  nnd  ilj;iveKriMt 
to  paralytic  sympioiiifi  ;  but  vrbvther  it  be  iho  inimodintc  caiuv  of  uliich 
we  arc  in  search  i«  still  doubtful,  cspeiijlly  when  I'eganlcd  in  the  light 
of  Dr.  A.  BnHchettini'jt  cxjwrinu-ntM.  This*  obitpi-ver,  lining  new  culture 
media — ngar  or  bouillun  cuntuiniug  lecithin,  ccrebrin,  itnd  otlier  j^ubstunccs 
noiinidly  prcnont  in  the  iicrvuns  systt'in,  and  detihriiiiued  dtig's  blood — 
ivu*  able,  by  inot-nbiting  with  :<niall  fiAgmcnta  nf  the  tiorv«m»  >iy»lcni 
of  A  rabbit  that  bad  died  after  injection  ^ith  "  virus  fixe,"  to  obtain  in  from 
24  to  36  hoars  a  group  of  small  trnnsp«rent  drop-Hko  confluent  colonies 
very  lilightly  elevated  a(>ove  the  surface  of  llie  speL'iul  luedinni.  Tbcso 
tniiniio  droplets,  at.  first  seen  only  with  the  micix>scnpe,  aficr  a  time 
becjune  larger,  but  did  not  grow  to  any  very  great  size  until  the 
vulture  had  pa«»'d  through  one  or  tuc  generations  on  the  Kurface  of 
fresh  media.  The  organii«m  of  which  these  colonies  arc  made  up  is 
descnbod  as  a  very  smalt,  short,  and  thick  bacillus,  which  stains  well  vnth 
I^elller'*  blue  and  Ziehl's  fuchsin.  The  clewr  liand  in  the  centre  of  each 
bacitlns  gives  this  organii^iii  a  resemliluncc  to  Fritiikel's  iliplncoccns. 
When  examined  under  the  microscope^  and  when  grown  in  fluid  media, 
thttse  org:i:ii<in)><  are  found  in  regular  masses  uf  diirurent  kuxh,  and  are 
arranged  aouiewhiit  liku  the  groujm  of  dijilillKTia  Ijnicilli.  In  tinid  media 
{orm«  almost  like  cocci,  and  a  nnmbcr  of  small  glubuhir  corpmclcs,  are 
iiUo  found.  After  a  timu  the  form  first  mentioned  grMlually  disappears, 
and  an  organism  very  like  tfu*  st'gtnenLed  dipfiihi;ria  liac'illntt  takeK  ita 
place  ;  but  when  fresli  cultures  art-  mudc,  i\\c.  orgimism  again  assuiucs  the 
diploL'uwjl  form.  It  rvlains  it«  vitality  fur  at  least  two  months  at  the 
room  tettipcrature  ;  but  irL  the  iiicubaiing  rhumUir  il  dies  nil'  in  aliuut 
10  days  on  the  solid  media,  and  in  35  ilaya  in  liquid  cultures.  In  a 
vacuum  it  j^rows  very  8|ianng)y  ;  it  is  non motile,  and  gives  riso  lo  no  gas, 
nor  to  any  smell  ;  it  will  not  grow  in  any  of  the  ordinary  media.  Siihdural 
injectiuiiM  uf  the  third  to  the  fifth  generations  killed  rabbits  in  from  five  to 
eiglit  d:iys,  sotting  up  u  ^mdiiion  indrstinguiHliable  [mm  paralytic  rallies. 
An  emulsion  of  the  bmiu  and  eonl  of  animals  so  killt-d,  injected  into 
other  rabbils,  set  up  a  similar  condition.  An  organism  HimiUr  to  that, 
found  by  cultivation  was  fonnil  in  the  nencH^entres  of  aiiiinub  that 
had  died  of  rabies  and  also  of  animaLi  that  had  died  after  injection 
with  cultures.  Dr.  JiriuicliettinJ  maintains  that  he  has  iMjlated 
an  organism  which  liy  its  hiohigiud  eliaracter^  may  he  distinguish  ml 
from  ftti  other  micro-organiams ;  that  it  constantly  sets  up  the 
classical  form  of  expeiimental  rabies ;  that  it  is  possible  to  6nd 
it  in  tlio  nervous  system  of  rabid  animals,  and  that  he  considers 
himself  justified  in  regarding  this  microbe  as  a  specific  cause  of  rabies. 


On  th«  other  hand,  sr> general  kas  been  the  failure  to  trace  tlibfaypothrtinl 
nr^^niam  hy  nny  of  thu  ordinary  mrlhiHln  U8^><|  in  Ku-irriDlni^.  tliil 
it  hiis  Uecii  fni;:gc*tefl  that  the  cau*nl  or^nni*m  may  Ik-Iohi;  lo  ik« 
nninuLl  kingdom,  am\  m.iy  iiltimnt^'ly  1>c  foiiiid  to  rr:4rnil)li'  ttn*  suniiu 
nnimal  pAr.iHitiirot^'nrn'sin'i  lh»t  hnve  KH^n  de-trnh^d  in  nuiUrml  ai-hI  i4W 
aimihir  disensL-s.  Il  would  iippewr,  at  any  ratv,  tlwt  the  «>fKlitiHic  if 
tha  f^rowth  of  this  (irjfinistn.  wlialffver  its  iiiitinr,  are  Itesl  ao;  i 
the  cerchro-sjiinAl  system  ;  for  thf  poison  i<i  not  only  ffmnd  inoTm  r>i 
in  IheflO  fltrucunvs,  but  thoy  wem  »Ur»  to  he  pjwdally  atUirknl. 

Thin  is  il(>mori!;tnit'(;<l  in  a  mnnt  striking  fashion  whrn  the  p 
infectiiiii  lire.   l;ikeii   into  considoralinn.      Pustctir'*!  fjirly   imK-nl  v 
poriraoiits  were  niado  irjth  the  sidiva  from  a  i-hild  which  had  Ixt-n  Unn 
hy  .1    in.id  dog,    and    in    whom    the    disease  waa    nircatly  c4l;iVJi'<li(ii 
Hb  first   ropi-fMhiced    tho  very  eai-ly  exjienmcnt*  to  whirh  r^(<^i><» 
has    already    been    miide,    and    found    at    onrc    that    on    inomUung 
thu    sjitii'a   into   a    nmull    jH-K-kpt    under   the  ultin  of    ft    healthy    nJiiit 
the  iminial  ditnl  in  a  c-ouplu  tjf  diiyx.      He  fonnd,  nuniMiVLT,  th.-it  hlml 
t-iken  fi'iim  thi-i  nil))iit  was  tjuite  ns  efficu-ioiw  in  killing;  anoLhi-r  raltl* 
as  was  saliva;  fmni  this  he  iviiirhidi'd  that  along  with  tim  nhic  pciitnt 
was  sonic  septic  organism  similar  to  thL>«c  that    had  cumpUalcd  tlir 
investl^tion  of  other  diseases.     ThiH  mipposition  vran  corrohomled  vim 
it  w;n  fuinitl  that  tli«  IiUxkI  of  jiihiil  aninmls.  in  which  the  diwswe  h»J 
not  biicti  e\[>eritiierit<i]ly  produced,  was  iitcapible  of  ncitiii'^  iin  r.ilfi'-*  p'-'f 
when  inji'ct^d  in  considerable  qiiantitie.tL     Paat^nr,  ther<?forc,  'i^ 
that  si>  many  uf  (he  symptom)'  of  hyiln_>iiholrin  were  evidiMitU-  oi  i 
origin,  in  the  fir^t  place  prepared  eeivbro-epinal  fiiiid,  and  HfCtYwwilf  0 
cmntaion  of  the  medulln  olilnngnta  or  of  the  spinal  ronJ  in  Balino  '.  hv- 
01'  broth;    with  thet^e  8u1)Htaiiccs  he  injected  animals   tndH'titaii-' 
Nlbdm'alty  into  the  brain,  or  itilo  the  iniiich**  and   ner\-e«  of  ifi' 
By  these  meaiiM  he  vn*  oimliled  to  pnnlnco   hytlnipliobi;!  in  <lo;i>, 
m'Jiikeyi«,  and  other  anituaU  with  eertiiinty,  the  »L-vei-ity  of  tin*  dMvi 
being  determined  apparenlly  by  thrc«  factors:  (n)  tho  qoantity  cif  tip 
mhic  vinw  introduced  ;  (It)  the  point  of  it«  introduction  ;  (e)  thu  rtrcnpli 
of  tho  virus  lis  detcnuiiied  by  the  kind  of  ariimJil  which  aflonU  tk» 
cnltivalion  ground  far  the  growth  of  the  hypothi'tica]  orgnnisrn.    Tlf 
quantify  of  the  viiiin  is  rvadily  mea«nryd  by  making  n  Bcriea  of  diliiliow; 
for  this  pnrpfise    llogyes   used  sail  soliiUon,  and    Bardarh    lUmpIy  rf» 
tilled  water — tho  mode  of  dilution,  however,  is  of  compAnktirvly  »Hrti 
impot'tunce. 

It  ii  a  matter  of  romnmn  obaervntion  that  nlight  WDiintls  ti  tW 
skin,  of  the  limbs,  and  of  the  biick  are  often  followed  Tiy  the  disuuttlur 
an  e\tn>trii-ly  Knig  |R'n<>d  of  inetiluition ;  whilfit  in  laeemtcd  wmodl  i' 
tho  tip-t  of  the  fiiigLTB  whore  small  nf-n-es  arc  niimeroiw  or  wIktb  ti» 
uinscles  imd  nervc-tninks  an-  i-eached,  or  in  kiceratcd  woltmU  of  thrt*c« 
where  theru  is  a  similar  abimrbtnco  of  nervpa,  the  ptvioU  of  incnlmimi* 
usnally  much  shorter  and  the  disease  generally  mnch  moro  severe.  When 
tho  miit^rjal  fi-um  the  mbie  nen'c-centre  of  a  dog,  or  of  A  huBUUl  'leiK 


who  (lios  of  rnliips,  1*5  injected  into  the  ant4irior  chnmher  of  the  eye,  or 
into  l\ic  (liim  i>iitU-r  oi  iho  hrain,  th«>  aniiiLLi  sn  iiidcuUtid  [hi»:4C«  through 
a  svvero  attiick  uf  r.iljii»,  iird  dies  in  from  twelve  t-o  fifteen  days.  TIii* 
(liaenHO  tniiy  lip  intiiired  with  ccptflinty  wlipii  thi-  nildc  malenal  is  injected 
directly  into  a  innAs  of  mwiwln ;  or,  aa  has  nln^tdy  Won  staled,  into  a 
poripbwnl  iiptvc — h  niethnrl  of  inoculati'iii  that  has  been  n*ed  by  Tizzoni 
and  Cvritaiiiii  with  very  ^r-at.  siin-itMi.  Ii  will  thus  lie  tUH-ti  that  iht<.  two 
sfitB  of  cimditinns,  natural — or  rnlhcr  traiimiitic^aiid  cxpciinn^nTal,  nin 
in  parallel  gmnps,  the  Beverity  uf  tht;  di»>ji(M;  K'ing  usually  determined 
by  ihu  D»se  with  which  the  |>oiMon  ran  make  il«  way  li>  Iho  central  iicnoiin 
syst'Om.  It  hfw  Ikvh  nssiitticd,  indeed,  hy  tlie  Italian  ohservcrs  that,  as 
llie  lymph  vhimnfis  of  the  nerves  iire  more  di)f!ctly  in  conininnication 
with  lliv  lymph  e[jite(-»  in  the  iioivbro-Kpinid  iTinal  than  art!  utlii-r  lymplt 
(-■hitnriL'ls,  liny  poitum  iiitrodiKrM  dinvtly  into  tlipm  soon  finds  itst-lf  niriitd 
iittv  jiusitiiiiis  whcro  the  eurtditjonii  are  favound)le  for  niultiplic:itii.in  arte] 
action  on  the  nnrvo-i-cntnu  ;  ami  in  thus  rnalih'd  to  dctvrtninu  a  Bovrre 
atUirlc  of  the  rli:«casc  at  an  earlier  peiiod  than  when  the  poison  in  iiitjoduccd 
eUewhoiv,  mhIl'so  indeed  it  lur  injected  ilireelly  into  the  ecrebro-spinal  syBtrm. 
It  must  bo  borne  in  niiixl,  liowever,  ihat  ulii^orplion  of  t]iu  nihtc  |>iiiiion 
iQt\.y  take  phice  even  from  0.  hcjilthy  mticf-ns  eui  faie^,  and  the  Lonjimctiva 
and  the  nasal  iriucotts  merubnme  have  Ixjlh  bten  noU'd  us  uuabnided 
surfaces  from  which  sueh  alworptinn  has  talicii  plactr.  It  ia  suited  alfo 
that  thi3  rabic  poison  may  be  ti-aiianiittod  from  the  mother  to  the  foetus 
dnri:ig  intni-nl«t-iiio  lifu;  acid  wiverul  vxporinients  are  recorded  in  which 
ibis  has  actiudly  been  hroiij^ht  alHrnt :  thonj^h  it  nfipearn  to  lie  qnite 
possible  that  in  such  a  rtiRO  the  alwwirptinii  of  a  to\in  may  readily  lake 
place  throngh  the  placenta  witlu.iit  any  atliiul  transmissiun  of  the 
organisms  wliirh  pnwliico  the  poifioij.  KidM-a^  howeverj  qiiiie  reeently  has 
denifid  its  presence  in  the  brain  of  the  fidiw  in  ntcra  It  has  I'ecu  foniid 
that  the  liltnite  tukeu  from  an  emulsion  pn».'ed  thrangh  a  porcelain  filter, 
when  injected  into  a  dog,  may  pnMlure  tliittinet  pandyiie  plienomciia.  In 
conftcijuerifO  of  this  observation  ndiies  has  been  defined  Jis  n  toxouenrosin. 
A  ])i->int  of  very  gixiat  im|>orttince  in  this  connection  i»  tl):it,  if  the 
spinal  eunl  of  a  dof;  \w  (lut  aoniiss  before  an  inoenlation  of  the  ndfic  poison 
in  marie  into  one  of  the  nerves  of  the  hind  foot,  it  will  be  found  that  if, 
lifter  the  difte)u<c  \w\»  hiul  time  to  manifest  itiielf,  twr>  poitioiis  of  the  curd 
be  taken,  one  below  ami  the  01  her  aViovo  the  point  of  ncrtion,  only  the 
emtdsion  made  of  that  [»orlion  of  the  cord  which  was  Uelow  will,  when  nstd 
for  inoeulalioii,  set  up  niblc  symplonia,  The  t^ame  hoIdR  p>iid  when  n  cimtlnr 
cxpenmetit  i«  made  by  injcolitij;  tlie  nervo  of  a  fore  limb.  It  is  intertRt- 
jng,  t-oo,  to  notice  that  when  the  disease  is  developer:!  slowly  as  the  icsidt 
of  a  bite  of  a  limb  on  ono  HJdo  of  the  ho<]y,  tho  periphend  nen'ca  on  the 
oppoetitc  side  may  also  contain  the  mliic  vims ;  and  if  used  as  niatcriHl 
with  which  to  inocidiite  another  animal  may  eet  up  a  more  or  less 
virulent  form  of  thodiseaae.  It  must,  then,  ho  conelnded  that  in  order 
to  dcterrtiino  the  severity  of  the  case  it  is  iieeeasary  first  to  answer  these 
two  tjueations :  (i.)  Was  it  possible  for  the  poison,  6Jiy,  from  tho  teeth 


oE  a  rabid  animal,  to  nuke  its  vrny  into  the  wound  T  and  <u.)  CooU 
|H>i)!on  mako  ita  way  to  the  iicrvo  t  In  miuiy  case*  the  rabic  rirni  du; 
fw  cleiined  fmm  Jhe  tcotli  liy  the  clothing  which  covers  tim  hittea  pntj 
htiiint*  it  is  ihnt.  piiticiitH  liiuim  liy  iitiitniilft  utuhiiihu^lly  mliid  often  ewq« 
the  dismisp,  as  thn  loalhcr,  cloth,  or  oihf^r  clothing  mntorial  dmiied  tkr 
teath  before  they  came  m  coutict  with  the  skin.  It  has  been  pointed  'w 
by  PasU'ur  iti  Haris,  and  by  Huraley  in  this  country,  tliat  mbbju,  «b«B 
etherised  and  then  presented  to  a  mad  dog  to  he  bitten  oo  the  fur,  ettt^ 
the  Oiiieatve  in  a  very  large  proportion  of  cnseK,  although  the  t«rth  our 
havi!  pushed  wi'H  t  liron<;h  the  skin :  if,  on  the  other  hand,  the  put  jn 
sentnd  tn  the  i~.ihid  Jo^  ho  ^haveit  before  it  in  bitten,  the  Inllen  aninuli 
contract  rabies  in  a  much  larger  propttrtiun  of  cases.  From  what  hm 
nlrea<ly  heon  said,  it  in  almt  evident  that,  where  the  akin  is  thick  uJ 
the  iicrvea  few,  a  Amall  quantity  of  viru^  luay  find  it«  way  itilo  a  woual, 
but  does  not  puncLrat-e  into  the  nerves,  and  the  paiiont  may  siifTor  bd  iml 
effeota  Iwyond  those  due  to  the  bitt^  itAidf.  Thus  is  explain*-"!  the  tn 
that  only  about  16  per  cent  of  the  cases  bitten  by  rabid  animalf  a|ipv 
to  coulract  hydrophobia. 

The  oM  treatment  consixtetl  ximply  in  encouraj;;ing  bt(n>din^  fnwi  tit 
Wound  ;  or  first  excising  the  wouitd  and  then  encouraging  the  blei<diu^  tif 
means  of  a  ligature,  or  by  warm  bathing  or  cupping- gUssea ;  Ibe  nt 
BUrbuo    vf-M    then    fi-etily    cj(tittfri«od    with    caustic    potash,    nitric  kiA 
nitrate  uf  niLmniry,  hiiiiir  caustic,  or  the  actual  cautery.      In  enmc  n» 
it  was  even  I'ocomniendcd  that  the  wouufl  should  be  carefully  suckol  t-vi 
pci>oii  who,  uf  course,  xhould  have  no  wound  or  abnutlou  of   the  li{M  i' 
raouth,  care  being  tiiken  to  wnsli  the  uiouib  out  most  carefully  Inmwwi 
each  application  of  the  lips  to  the  M'ound.      It  i»  doubtful  whether  tLit 
disease  ever  manifesto  itself  after   such    treatment,    when   followed  in- 
racdiatcly  by  the  application  of  a  powerful  caustic,  and  csptMsially  if  tk 
wound   be  Hinall.     The  siilTorinjpt  of  the  patients  may  bo  relieved  If 
Hu])eut:ineous  inji^ctions  of  rnuqjhiji,  iiihahitiua  of  chloroform,  or  su)ifxiii- 
torios  of  morphia.     Bromide  of  potaasium,  chloral,  and  Calabar  txmaan 
alsorocomuiMndod;  throe  cases  of  cure  are  reported  as  due  toctiran,a4n)( 
which  in  tulcruled  in  large  doses  in  thiu  condition.     Gowurs  reconunaidi 
diwca  nf  -jV  to   A   grrdn   to  be  given  cvcri'  quarter  or  half  boor,  UBtB 
miLscular  paralyeiij  comes  on  ;  this  being  repeutod  as  the  cRbct  wean  off. 
The  aamit  nuliior  mentiimtt  iluit  I'olli  gave  thr«*o  grains  of  ciirara  in  fin 
and  a  half  hours  to  a  child  of  twelve  years  of  age.     The  patient  shooUt* 
placed  in  a  quiet,  warm,  dimly digli ted  room,  and  carefully  watdied, 
the  grcuitent  c^re  being  taken  to  prevent  inocnUtion  uf  wmuida  with  hit 
sidiva ;  and   should  the  nurse  be  bitten  by  the  pttient,  a>  aomatiBM 
hapiiens,   especially  diirin;;  the   hysterical  an<l   mani-ioU    BtagOB  of  tlM 
rliscase,  the  hire  should   bo  treated  aa  that  of  a  mail  dog.      Turbisli, 
liti»si,»n,  and  steam  baths   (Buisson),  and   wet  picks  were  abo  at  ow 
time  oxtensivcly  u.'teil,  Imt  with  little  or  no  giHwl  result,      Tnicheotuni}' 
has  al.v>  been  recommended    irhcrc  the  laryngeal  miuclea  ara  gTMtljr 
affected ;  but  ae  the  respimtory  muscleo  soon  bewme  paralysed,  cAmsmij 
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thu  ine»suT6  can  give  but  tomiiorary  relief.  All  general  trcsaunoitt, 
ieed,  is  merely  lutllinlivc,  and  ia  nstially  direcloii  only  to  kvep  up 
strength  of  tlie  putietit  Even  Taatcur's  antirabic  treatment 
in  must  eases  lu  be  uiinv^iili'iig  when  Kymptoms  nf  the  diitoajio 
ire  nuuufested  thenwelvo-s ;  but  if  this  trpalmmit  can  Vw  applied  duriiiji 
the  early  part  of  the  period  of  iiiuiilxitton  up  to  the  sixth  duy,  and, 
m  some  cas4M,  even  up  to  the  tenth  day  ufU'r  infliction  of  the  wound,  a 
Bucb  larger  percentage  of  the  caaes  bitten  may  end  in  recovery. 
I  PaMriu's  tnalmaU  q^  lii/tiropholiia  is  hajteci  on  the  fad  tfiai  ralne  virus 
Biajf  he  ialenxified  or  atUnuaitrt  at  will.  He  first  oliserTad  tbnt  the  tissues 
•tid  (liiids  Liken  from  raliid  animaU  varied  ronRi durably  in  their  virulence. 
Then  followed  the  demonstration  of  the  fact  tlint  the  vini^  taken  from 
bimilar  pcisiliona — *iy  the  cerebro-aptna]  fluid — bad  always  the  same 
Kliun  in  the  same  MpecJeJi ;  but  that  tlui<l  taken  fi-om  an  animal  of  a 
iliflarenb  species  was  weaker  or  stronger  as  the  case  might  Iw.  Thus 
the  o«*r«'bro-*pirial  fluid  of  a  serioa  of  dogs  is  of  coiwtadt  strength,  and 
inocuUitious  made  from  dog  to  dog  regularly  proluce  deu'.b  from  ruhi&s, 
lito  tmimals  poking  through  an  incubation  pfinod  fairly  constant  in 
length,  aitd  through  a  wriei*  of  simitar  .symjiiomx  up  u>  death  at  the 
MBo  term.  If,  however,  a  series  of  monkeys  be  inoculated,  the  virus 
gradually  becomes  attenuated ;  anil  this  attenuation  becomes  more  and 
more  marked  in  succe««ive  iiKKulationii  unlit  eventually,  after  the  diiteaae 
has  ran  n  longer  and  longer  course  in  the  sueccssivo  animals,  there  comes 
a  time  at  which  the  virus  is  no  longer  stitficicntly  active  to  cause  deiilh. 
If  this  atteuuated  fluid  be  now  {w>.»fd  th[-i:mgb  a  serii'M  of  ralibit«,  dogii, 
or  guinea  pigs,  it  comes  back  to  such  a  strength  that  it  will  kill,  though 
•lowly  ;  then,  however,  its  virulence  gradually  increuses  until  th<.*  original 
inttfnsity  is  reached.  If  eucccssive  inoculations  bo  rtiude  into  rabbite 
with  fluid  either  from  the  dog  or  the  monkey,  the  virulence  may  be  so 
exalted  beyoiui  that  cf  the  virus  Ltken  from  a  utrcct  dog,  in  wbii-h  the 
ineulwiiou  period  is  from  twelve  to  fourteen  days,  that  at  the  end  of  the 
hundredth  passage  the  incubation  period  may  be  reduced  to  about 
8cvcn  duyn,  or  even  to  six.  This,  tho  gtrongeal  vims  obUtiuuble,  wn» 
called  by  Pasteur  tho  "  vinw  fixe."  It  is  oven  stronger  than  thjit 
which  is  obtained  from  rabid  woIvck,  which  at  one  time  was  sujiposcd 
to  >)0  thu  most  intense  that  coidd  bo  obtained.  Itabic  virins  appears  aUo 
to  trccomc  atteniuited  und«r  certain  conditions  of  ttiniperaluru  ;  and  if  it 
be  fliibjfcted  for  about  an  hour  to  a  tortiperaturc  of  J50''  C.  ita  activity 
Lt  comjtielely  de«troyed,  or  in  half  an  huur  if  to  a  temperature  of  60^ 
A  five  per  cvui  solution  of  carbolic  acid,  acting  fur  the  same  pentxl,  seemB 
to  exert  a  similar  effect ;  a-i  do  likewise  1  per  1000  solutions  of  bichloride 
of  mercury,  acetic  acid,  or  piirniiin;:uriate  of  [lotash.  According  to  llabcE, 
the  vims  rapidly  loses  its  strength  by  exposure  to  air  especially  in 
aqnltght ;  when  prolwted  from  light  and  air  it  rt'tains  its  viruloncc  for  a 
long  period.  Active  vims  liatt  beem  ohLained  forty-four  days  after  ileatb  ; 
and  it  has  also  been  obtained  from  a  glycerine  extract  that  had  boon 
Jcept  fur  a  month.  It  is  of  importance  to  remember  this  action  of  heat 
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Kitd  of  antis«ptic  &tid  cbcmical  subscancci  vben  con«idi>ruig  the  naiur» 
of  iho  virus ;  for,  ullhougb  jmrman^unte  vf  poto^li  migbt  act  simply  ai 
an  active  ovidising  ngcnt  upon  the  Tnaniifacuire<l  toxtn,  heat  umI 
otilur  clieiii icjila  ajipoiir  to  act  ratbcr  ns  they  "rw  wont  to  do  opon 
iirgaiiixtuii  uiiil  iiiiKytm>».  If  hi»,  wb  huvii  ailditiuiml  evidence  in  brmroT! 
tlio  organisid  niituro  of  t\>c  vinia. 

I'asteiir  ol>sf.-rvvii  wiily  in  Ills  experimoiiU  tbnl  the  conls  of  nVhiii 
that  bod  Itcon  ilcail  for  Bomu  tiiiiu  coiitiiiiod  toss  vinik-iic  ])oisoii  iban  tit 
cords  of  aiiimalii  frt^bly  killed  ;  this  was  tfipccially  the  casu  when  the  19 
wiLs  dry  und  the  cord  jHut'UcliHl  from  putrefjictivo  processes.  Attbtoi 
of  fourtodii  or  liflccn  ilayti  l.ho  cord  of  u  ralihil  undiT  theae  caoditicai 
«>mplpl«ly  losoa  its  powor  of  itc-tliiiy  up  rtilriC  byiii|>t<iDu ;  in  this  cme 
the  tiniB  ut  which  the  virus  bucoiuve  imivtLve  appears  to  be  detenniaeo, 
firdtf  by  tho  dryness  nf  tho  »tinc)6phor» ;  mid,  Moondly,  by  the  ate  of 
the  coni ;  as  the  ninro  slender  the  cord  the  mono  rapid  tho  Um  fi 
virulence.  It  Ik  imtwihlc,  howcvi!r>  tluit  this  loss  of  virulence  sujr  h 
due  to  A  diminution  in  thc!  {pinntity  of  virus  mthcr  than  to  any  alien- 
tion  in  its  (jiiallly,  though  this  hiw  nvt  yet  been  prove*) ;  on  tk 
other  bind,  EI.Y'Tes  and  Hanliich's  ex|MTinit'nlH  uii  the  dilution  id  lit 
\'irus  with  saline  i^olution,  or  with  distilled  water,  ap]icar  to  indiol* 
that  some  such  ratio  of  quantity  to  periled  of  incnbalion  and  inleDStj 
of  attack  miiy  be  maintainpd.  Italian  obBcrvcrs,  too,  working  m 
tiiia  priniipliif,  appe/ir  Lo  hiiva  nbt:iiiied  ftatJHfai.-tory  I'miiltH.  The  nut 
recent  method  of  fltteiumtitig  the  vinia  j»  that  given  !>r  Tizxoni  Hd 
Centanni,  who  maint;iiii  that,  by  Pubjdcting  "^inia  fixe"  to  a  pri>*-«»ii 
pejitic  digestion  by  me^ns  of  the  acUliLion  of  tbhitrd  gaxtric  juica  (of 
varying  period^  tirey  are  able  to  obtuin  nibic  virus  of  varying  dcgrewii 
intensity.  Thi^*  mptbo<]  of  atteniialinn  atid  intcnaification  has  t«en 
most  oarcfullv  worked  out ;  as  it  was  evident  that  a  method  of  prutectiw 
iflocnlBtion  must  drpcml  entirely  upon  the  positibilily  of  the  prodwliot 
of  protective  vaccines  of  dilTereiit  sLrfnytlin.  In  liia  earlier  exjienRifii'i 
I'asteur  selected  u  series  of  rabie  poisons  licgiiining  with  that  ubuintd 
from  the  spinal  oord  of  tho  monkey — from  the  very  weak  to  th«  BtrongHt 
that  he  could  obtain  in  thi»  animal ;  then  pasiting  tbrongb  a  similar  KfiM 
o1}tained  during  the  procci^^  of  exaltation  of  the  vims  by  [laaBSge  thna;^ 
tha  nbbiL  By  inoculating  dogs  subciitancouMy  with  virns  taken  fn>n 
ft  Mries  coniuieiiciiig  with  the  iveuke»>t  taken  fixnu  a  monkey,  aitd 
gradually  working  up  to  that  obtained  from  the  rabbit — from  tho  orlifll 
to  tho  latest  iiL  the  ^erics^the  animals  become  immune,  not  only  a^UB* 
KUb(;utaiicou>«  injection,  but  against  ttubtJui'^l  injection  witb  "  virus  fixc'r 
and  also  agaiiiHt  thc  bite  of  tabid  dogs. 

Such  Ik  nieLb<H3  a«  this,  however,  had  several  disadvantages,  aiMl 
not  absobitely  etrrtaiii  in  its  action,  as  only  fifteen  out  uf  twenty 
were  coinpletfily  protected.     I'astcur,  therefcirt\,  nsitisiod  by  Chamlwi 
and  Rt>iix,  dcviaed  a  more  trustworthy  and  accurate  mctbo<1,  in  whick 
he  utilised  tho  fact  that  the  cord  of  a  rabic  animal  lu«e»  its  vuiilrjif* 

fourt<'en  days.      A  Hcrics  of  cords  cut  into  short  segments,  whidi 


i 


in 


J 


JfABfES 


were  held  in  aeries  liv  the  dura  mattT,  were  suapemled  in  uterilc  %\m* 
flasks  plii<y;vtl  with  luttuii-woul,  iukI  contaiiiu)^  s  quantity  uf  some 
faygrostiopiv  mutcrml  eueti  us  potassium  tiy()rat« ;  ami  the  whoJe  was  ItL-pt 
at  a  temjK-'rnturf)  of  72"  F.  (aliout  22"  C)  The  roni  when  tak^ii  out  «l.  the 
end  of  llio  lirst  twatity-four  hours  was  found  ty  lie  almost  as  active 
HB  tho  fix'ah  imtri'iinid  curd;  timt  remuvod  al  tii«  enii  »(  foi'lyeij;ht 
houm  wiw  slightly  lesa  activu  than  thftt  rcmovud  twenty-four  houre 
pre%-loiis!y  ;  and  llic  diminution  in  virulfucc,  though  gradual,  progreiwed 
regularly  and  surely  ujitil.  uk  already  mit^d,  at  the  end  of  thu  ftmrteenlh 
or  tift(.'«iilh  day  the  virus  waa  inattivc.  An  t-muUion  of  the  cord  of  the 
la#t  day  was  luiido,  and  a  Cfrtiiin  (jUKiitity  injected  Into  a  dog  that  hud 
Iteuii  bitteu ;  thi»  was  fulluwetl  liy  uu  tiijixtion  of  an  fnuid^ion  of  n 
thirteenth-tiny  cord,  mid  so  on  iinii)  tho  animid  lnul  l>crn  injertrd  iritli  » 
porfcctly  fresh  and  therefore  extix-mt-ly  active  cord  correa|>oiiding  to  the 
"virus  fixu."  AiiiuialH  trcattHi  in  thi«  ymy  were  now  foutid  to  be 
ahsolutflly  protected,  c*'t'n  apiinst  suWural  inotuktinri  with  f/tnaiderahte 
fjuaiitititis  of  "  viruti  fixe"  ;  and  thtie  protective  inoculation  against  rahiee 
bociiiu^  nil  accoinpliHhwl  fiwt. 

Aa  it  would  lio  inipoiwiihlc,  'however,  or  very  nndesiraltle  to  inject 
any  but  thotM!  [rtkojis  who  had  aktuuUy  befii  bitten  by  a  rabid  or 
prcanmahly  rabid  animal,  Pasteur  i-oiit inniHl  hiu  f'\|HTinic>iittt  in  onler 
to  ace  whether  it  would  not  he  poaftible  to  cure  a  pwlient  already  bitten, 
und,  as  it  were,  to  stual  a  niareli  on  the  vims  intnHlneed  thruuj^h  a  bite. 
blu  (.'arned  on  thrrt^fore  a  KcriiM  of  ex[K'ri[tu'iitR  which  led  to  the  discovery 
that  if  the  process  of  iiKKulatioii  lie  bi^^iin  within  five  diiys  of  ibe  bite, 
almost  every  animul  bitten  can  be  tavfld  ;  and  that  even  if  the  tivatmcnt 
be  (Tommeiieed  at  a  longer  inter\*Hl  aftx-r  the  hito  a  ccrtntn  proportion 
of  recoveries  can  bo  obtained.  Thns  the  application  of  this  method 
of  treatment  to  the  human  sni)Jeet  was  nut  trie<l  until  it  hud  bi'Pii  iwovcd 
in  animaU  that  auch  prntei-tion  could  lie  obtained,  and  that  »iieh  protection 
would  last  fur  at  hiiist  two  veara,  and  proliably  longer.  The  defcription 
of  the  cjisu  of  Ji)scph  Meiivter  has  now  ))eenme  clawiical.  Thiii  fad,  nine 
ytinrs  old,  who  waif  the  first  (taiient  tre;iti'd  by  tins  method,  was  bitten 
severely  on  the  aituH  and  lega  by  a  mad  dog  oti  I  ho  Oh  July  18S5  ;  hia 
worst  wounds  were  enutcrised  wiih  carlMjIic  acid  about  twelve  hours 
after  the  bite.  The  dog  was  undoiibtedly  mad,  and  there  was  little 
chance  of  the  wurvivnl  of  the  pitient ;  it  was  resolved,  therefore,  to 
apply  to  him  the  tniatment  which  had  lieen  so  Hiieeessful  in  the  cnso 
of  doga,  anil  so  to  give  him  the  only  apparent  chance  of  reeovcrv. 
Thirteen  injections  were  made  in  t«n  dayij :  two  on  the  fint  dity 
with  emidainna  made  from  c<inls  that  had  lieeii  expofletl  to  <lry  nir 
for  fourteen  and  ten  dava  respectively  ;  two  on  the  secoiid  ilay  with 
emuUiori)(  of  cords  that  had  been  ex|)oeed  for  eleven  and  fight 
daya  respiictively,  and  then,  on  each  of  the  fnllowing  days  up  to 
the  tenth,  with  emuLiiniiii  of  cords  exposed  for  eight,  Keveu,  and 
BIX  days  down  to  one  day  ;  and  on  the  last  day  with  that  of  the  fresh 
cord    of   a    rabbit    in  which   the  virus  retuiiii-d   iti;   full  virulence.      In 
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tbe  chik!  a  wrreBpontlitig  one  wmt  made  into  a  rabbit ;  and  it  waa 
found  itia&of  tliu  Bvb  nihbiu  so  iiioeulutfd  with  the  f]rel  five  injecting 
materials  not  one  tiianifestcd  symiJUiins  uf  hyilropholiia ;  but  the  othi^r 
eight  all  Buctiimlwd  to  the  disejme,  the  i»eriod  at  »rhich  they  died 
Iwiiig  ehiirLi^r  ti»  thu  uoixU  uxjHJtiiid  tu  the  dry  air  for  shorter  and 
shorter  times  were  successively  injootcd.  The  patient,  thiw  gndnallj 
prHik»re4l  1>y  thv  oarlier  inoculntioiis,  wiw  not  in  the  slighteat  degree 
afTttcLud  1)y  thv  slrongur  virus;  and  tivo  ycara  afternurda  the  boy  vaa 
still  perfectly  well. 

Ttie  chaiiee  uf  snceew  in  tlie  human  subject  appears  to  be  even 
gTDAter  than  in  the  dog  or  luhbit,  si>i*iii;;  that  on  account  of  tbe 
rcaistanco  ofTorftl  by  the  human  tisfttics  to  the  viniA,  the  period  of 
incubatiou  is  cut[i{inratively  prolonged ;  thus  there  iif  an  opportunity  of 
obtaining  immunity  by  beginning  the  priKens  of  vaceination  soon  after 
the  bito  has  l>ecn  inflicted,  the  pi-otc^tion  becoming  eompletn  before 
the  ineu))ation  )>en«Kl  lias  passed.  Thus  tbe  vintis  iji  thu  system  \»m&  no 
mono  chance  of  afTecting  the  norvc-centn-a  thini  ba^  tht"  "  vinw  fixe" 
vrben  injfctM]  uiulur  the  dura  mater ;  the  nervc-i^entrca  having  bectniio 
gn«lim.Uy  aot-limatised,  as  it  were,  to  the  presence  of  the  rabic  Wnis,  and 
able  to  CArr}'  on  their  pntjier  fnncticuis  even  in  its  preiwnn? ;  until 
in  time,  like  the  microbial  pi\ifiunx,  il  is  gradually  neutralised  and 
oUmiuated  from  tliv  body.  In  his  earlier  oxp«riinentj(  rosteur  injectwl 
emulsions  made  from  the  wrHs  mitil  the  tivo  <iiy«'  cnnl  wjik  nMiehtnl ;  but 
after  a  time  he  u^ed  inj>'ctii)nH  of  cordg  up  to  the  third  daj-.  This 
"  siniple  "  method,  as  ijuoted  by  lioiix,  is  given  in  tbe  following  table  :— ^ 
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h  waa  soon  evident,  however,  that,  altlioiigli  this  rnelht>il  was  rffioA- 
cidua  where  Iho  wumids  were  not  severe,  and  wcm'  confineil  to  j):irl8  in 
which  the  norvo-Biipply  waa  not  extensively  intfrforcd  with,  it  was  oft«n 
tjuit*)  inatl^tin^U;  in  wrioiis  c;un'»,  iis  of  woundu  about  the  face,  or  of 
woutiila  iiiflii'tcil  1>y  »  iniul  nulf,  thft  virUR  of  which  IH  niont  active  than 
that  o.f  the  rahid  dng  of  the  stiveta.  In  ihfsf  laltf-r  casps  the  mimhcT  of 
injections  which,  in  the  simple  treatmt'nt,  are  spread  over  live  d:iy»,  «re 
iniul»  in  three  dayn;  then,  on  th«  fourteenth  (Uy,  a  in:s\\  series  of  injec- 
tions, or  rather  repetitions,  ia  begun,  which  lasts  until  the  twenty-first 
day.      Thi3  "inteiiBive"  method  is  given  in  the  following  talilc : — 
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Tiahea,  in  order  to  olitAJn  a  constant  vtnis,  makes  a  mixture  of 
cordd  which  hiivd  been  exposed  to  the  tlryinj^  prori-ji.*  for  tliree  or 
four  dilTcrent  pcrirKls.  He  iiiocnUtes  at  least  twice  a  day,  and  in 
very  severe  euttes  more  frixjuenlly  ;  mtnvovcr,  he  iim-a  larger  qiuintities  of 
the  protective  material  and  continues  the  treatment  over  a  longer  pericxi 
of  time,  liahes  has  reeonled  a  most  c^tnvineinj;  ex.imple  of  the  suceess 
of  this  treatment,  and  of  thp  impcjrtanoe  of  the  factor  of  time  tietweiTi 
the  Mte  and  the  comtnencomont  uf  the  treutniejit.  Thirteen  men 
and  thirty  animals— cattle,  horsoB,  pigs,  and  dogs  — were  atuieked  hy 
rabid  wuIvm,  (Jf  the  thirteen  men  no  attacked  iwidve  oime  under 
troatmiMit ;  all  rtfcovered  except  one,  whose  hond  and  face  wore  frightfully 
torn  and  liiccrat«d :  the  thirteenth  man,  who  di<l  not  prracnt  himself  for 
treatment,  died  of  hydrophobiii ;  and  every  one  of  the  thirty  animals 
attacked  «nectimhed  to  typical  mbiea.  The  tmitrd  iwlicnt  who  diirtl 
succiuubed  ten  days  after  the  completion  of  a  very  intense  and  proltmged 
treatment  (thirty-two  day«>.  After  his  death  the  other  patient*  were 
•nhjected  to  a  further  six  days'  tre-atment  with  emulsions  maije  from  two 
cordB  each  of  s  whole  series,  beginning  with  tlioae  exposed  for  twelve 


7'0 

(lays  uml  [viiiKUig  u]i  to  tUom  l^xJH)&l'll  for  uiic  ihiy.  Ko  oUirr  [uitieiit 
died.  It  ia  now  generally  Bckiiowlcdgcd  that,  when  the  openitioii  is 
l»i-0|wrly  iwrforttietl,  the  injection  even  of  very  largo  (numlitieM  of  vinis 
niay  l)t->  aifely  earned  oiiL ;  und.  as  we  have  hqcii  tlut  ia  tb«  intensivo 
method,  whore  those  Urge  qimtititics  are  iiijeoli'd,  greiit«r  eucoeu  is 
o1itatrii-il,  rhvro  Koema  to  W  h  poiwihilily  tlixt  the  mortality  may  l)o  ttiU 
further  dimiiiiiihtxl  ovoii  by  ruetour's  mothixl  of  lix'atmeal. 

Statistics  of  Casrs  tr«mt«d  in  the  Pasteur  Institute,  Parifl,  not  including 
iwrwns  in  wlumi  iho  disease  declared  itself  (hiring  cmimo  of  ireab- 
mont,  in  whioh  therefore  the  trentmetit  was  not  compiute. 

A.  Cate$  txdudtd  m  which  the  dutase  declawl  it*<if  mOun  a  fortnight  a/Ur 
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B.  All  cases  inctwied  in  whifh  trealmeni  vas  Kta^pUUd. 


TMn. 

pBTKNia  TnKted. 

DMthlL 

UortslIC]!  pn  «wt. 

1886 

9S8S 

SA 

I -14 

issr 

1778 

21 

lis 

1»8 

l«tt 

12 

0-74 

18M 

1884 

10 

0-S4 

18M 

1848 

11 

0-71 

l»l 

1684 +  &• 

fl 

0-87 

lan 

1788  +  6* 

7 

0*89 

18M 

1848  i4' 

6 

0-89 

1804 

ists 

13 

0  88 

18*S 

ISMtl* 

9 

0  38 

la  189S  L«bell  and  Vescaco  record  the  recovery  of  a  patient  in  whom 
hydrophobia  bad  dochireil  itself  during  the  conrso  of  treatment.  The 
cue  WBS  that  of  a  child  nix  years  old  lirought  to  the  Antirahic  Instilulo 

'  Thrar  rMM  an  uui  icidmlnl  in  the  <-atciiIiltoiii>  a*  lliv  |.>*UcDt»  dleJ  fmu  tli4  ramltt  of 
the  1i.U  during  Um  counv  ol  trvftUueuL 


RAB15S 


H  St  Jmb5  ill  Auj^tut  1^1)4  »fl«r  Wing  IntXri  in  varioiu  places  nn  the  fAc«, 
H  tmis  and  1mn<ls  l>y  an  )ui<loiil)U'<lly  ntait  dog.  Symptoms  of  raliji^s  uf 
■  a  sererv  charat-Uir  iiitt<rTtipt«>d  tin;  lr<>aLnicnl,  l>iit  it  vrt&  rt>8iimcd  on 
H  thnr  abatement.  The  ofaild  received  aJtogetlier,  Wekles  tlie  corils  of 
H  I'»stcur's  Rcriea,  87  gntmmcs  of  an  emulHion  i)f  "  vinjs  lixe  "  lieatud  at 
"  80"  C. ;  it  ultimatclr  got  well  mid  wriw  in  p;ood  health  at  time  of  rpcord. 

The  clintml  symptoms  were  all  diagnostic  of  hydro  phobia. 

Aa  early  aw  I  j<m9  BaUps  mul  l,opp  h;ul  conciivt'd  the  idea  that  it  might 

bf  po(udM(^  by  means  of  the  liInrMi  to  rninsmit  conferred  immunity  from 

t'labiea  from  od«  animal  to  another.  Although  the  success  of  tbes«  in- 
vmlignton  was  not  great,  Tizzoni  and  Srliwnrz,  and  later  Tiitznni  aTid 
Centmmi,  worked  out  a  methwl  of  Mjnim-heftling  wnd  protection  in  hydro- 
|)U(>tia  t«-hich  is  worthy  of  alunition.  In  this  method  not  the  rubic  poison 
it*'lf.  but  the  protective  miil^iial  formed  in  injpctwl  into  the  iIhsucb, 
Thrac  olwerve™  shnwwl  that  the  seiiim  of  vacoiii;it«d  animals  in  c;»j»able  of 
flostroying  the  ]>athogenctic  [H>wor  of  the  vini»  <A  mliiua — "virus  fixe" 
H — not  only  when  mixed  with  it  Iiefoi-o  injeclinn,  Init  cvtii  when  injected 
B  BmulUuiooiuly,  or  within  twenty  four  houra  after  the  intixKliivtioii  of  the 
I  Tinu  into  the  body.  They  showed  also  that  the  senim  of  a  rnbhit  protects 
a  rabbit  belter  than  doe*  the  senini  of  a  dog  ;  and  ihpy  indicalcfl  that  by 
their  method  they  wore  abk-  to  obtaiii  a  higher  degree  of  imiinuiity  than 
oould  l»e  obtained  by  I'astenr's  method.  Taking  "virus  fixe"  as  their 
•tartiiig-poiut  they  prepared  a  nerie-s  of  wcaker'nin-tcriaU  by  submitting 
it  to  the  action  of  giutric  juico  ;  l>egitining  with  a  weak  vintH  ij^j  pi'upared 
and  uaing  a  series  gnuliinlly  becoming  stronger,  they  protected  not  only 
rahbita  and  dogs  but  %\wvy  aUo  againi^l  the  iuoi«t  virulent  rabic  poieuii, 
even  when  introdneed  under  the  dnm  miuer.  By  coniiiming  tho 
process  they  aucceeiled  in  twenty  days,  afti^r  scvcnteien  injections,  in 
oblaiiiiiig  such  a  large  ijimnlity  of  tlie  uiitirabic  subetancu  iti  the 
serum  that,  if  injcctoii  twenty-four  hours  l«!fore  the  poison,  even  «o 
snwil  a  proportion  as  t  to  2^,000  of  Ncrum  to  Inxly  weight  would  protect 
the  tiniinal.  Mure  {rciwerful  ntiiui  atilL  is  r>hljdiied  when  the  shi-ep  are 
ramccinatcd ;  the  injections  in  this  case  are  mailc  during  tho  course  of 
twelve  days,  each  inj<x'tion  again  consisting  of  0'2u  gramme  <'f  ihot'mulsi- 
ficd  cord  jwr  kilogramme  of  ilie  weight  ot  (he  shei;]).  Tliispi'oceBs  may 
bfl  repealed  again  and  again  so  long  .-ii  tho  intervals  ure  sufficient  to  allnw 
the  animal  to  keep  In  good  coiulition  ;  of  this  the  beet  triteriou  is  the 
maintenance  or  incrcfLse  of  its  weight  during  the  [ma^c^  of  vaccination. 
Tho  series  of  vaccinalions  may  be  repcalpd  at  intcrvaU  varying  fittm  two 
to  6vo  months.  In  such  case.'*  tho  protective  power  of  the  scrum  against 
rabies  is  maintained  at  a  level  sulficicntly  high  ami  constjmt  tt>  n<.>iitniliKit 
the  effect  of  a  lethal  dose  of  rabic  virns  wht-n  injected  under  the  dura 
mater:  these  experiments  were  carried  out  on  rabbits  'I1iu  vaccination 
i«  lunialty  made  into  the*-  sulx-tita neons  connective  tisanes  of  the  sheep ; 
and  it  Appears,  as  a  result  of  the  process  of  immunisation  that  follows, 
or  perhaps  runs  concurrently  «ith  it.  that  an  Hntirabic  sulwlanco  is 
produced  in  the  blood  which,  if  intrwluced  into  the  unprotected  animal 


^ 


nlong  with    the   imhic 


ift,  exerts  a  spKciiil  pnit«<aiTo  or  oimlm 
action  ujioti  il,  It  seems,  according  to  tbc  oliscrvutions  of  the  nuilioa 
thrtt  the  itcAl  time  ufror  tlip  complcliun  of  tho  vaccinaliun  prwn 
At  which  to  tuke  the  blivxl  And  separate  ihc  eerum  which  roataJM 
lIio  aiitiiubic  Bubstaiico  is  probably  aliout  the  twnitj- fifth  dajr  atte 
the  Inst  of  the  injections  of  rahic  mntciial  into  the  Antttul  'm- 
muiii»ed  for  the  prrxhiotion  of  the  antirabin  scnrni.  It  wjis  only  wiii 
bcrutii  takca  ut  eucb  time  chut  iho  c-ikiilatod  doee  proved  perfwtiT 
L'fficiiciouis  on  all  t.he  animals  subjcctol  to  oxperimcnt."!!  t««lR.  Frw 
this  iinporUutt  ubsurvitliuii  we  gather  that  the  ntbic  vii-uii,  wfaatcv«riu 
nature,  mi\y  remiiin  in  the  blood  for  this  length  of  time  unchuignl  oru 
neutralised.  During  the  coiirtte  of  snch  diseAs&B  as  diphtherin  and  Mub 
the  poisoiioum  allmmosf^  »ppi-nr  to  \>i}  stored  up  iii  the  dpleeo,  »nd  ptniup 
titM)  in  other  organs,  foraconsid«-rable  length  of  time  before  their excntJcB, 
Hrid  it  ia  rjnite  possibb  and  even  prol>ahle  that  somfl  mirh  slora^  ud 
gnidiuil  (HUisogD  iiito  the  bUmd  may  occur  aUo  in  the  cww  of  nUii«,  If 
thia  bo  the  cdso,  it  is  evident  th^it  part  of  the  antirabic  scrum  miybe 
used  up  in  neutralising  the  unatt*'rvd  nibic  (>oijton.  Tlie  socond  potnl  In 
bo  observed  is  that,  for  at  least  ihc  period  altove  named,  the  aiiliraUc 
subotutiec  mui^t  remiurt  in  a  conijinrutivcly  stable  coitditioii,  or  gnulaaOy 
tn<-ix-ase  in  stn-iigtb  ;  uiiJ  expcriiUL'nU  go  to  prxne  tlinl  it  riwy  h«  nuili* 
Ijijned  at  the  skiih'  level  nf  activity  even  for  a  longer  pt-riud. 

Thia  niethud  of  treatment  hoa  thus  been  brought  well  into  line  vitb 
that  of  the  other  ispecitic  infective  diseases  in  which  e«rura-tbom|>r  hu 
been  developed ;  and  thcpo  can  be  little  doubt  that  if  this  mclhid  be 
u  suceesHfuI  tis  the  prcof-ss  of  rapid  immunisation  of  the  patient  wiirfani 
out  by   Pasteur,   it   lias  many   marked   advantages  and   8pj>an.-iitU   f*» 
difladvontoges.     Not  tho  leaat  t^f  the  nilvQutage*  is  the  very  impurtaat 
one  that,  if  tin?  aorum  be   evujMnnted  down   to  drj'nww  and   prot«»*ii 
from  nir  aiid  light>  it  will  renuiiii  unchanged  fur  a  cuiisidcrabto  length  of 
limo  without  putrefaction,  and  without  Iom  of  its  antimhic  virtnt    h 
tills  fcnii  lh«i  Kiibst^inet-  ni<<y  bo  CH»i1y  transmitted   by  p<»t  ;  it  diwolvw 
mpidly  in  disUllcd  water  or  t^turiliscd  noiniid  i>uliniT  dilution,  and  tbt 
dosage  is  very  easily  managed.      Many  of  the  diffiailtics  associated  wlli 
the  raatuiu'  system  are  thus  pntirdy  dune  aM'ay  with  ;   the  pativDl  noti 
not  leave  his  home,  and  the  niethiMl  of  exhibiting  tho  scrum  is  bo  majl^ 
fied,  that  it  is  nifrcly  oectJisai-y  to  take  precautions  to  prevent  the  acoM 
of  exCranmjus  organisms  ulong  with  tho  injected  material.     Such  a  senon 
may  b»  k»pt  in  utoek,  unil  ie  iwidy  at  any  time  to  bo  ajiplicd  to  the  trpatnient 
of  a  jMiiient  bitten  by  a  mad  dog ;  and  the  patient  may  at  once  rewiw 
thitt  quantity  of  the  antipabic  smim,  or  of  tho  antirabic  Bubstanoe  con- 
tained in  the  se.nim,  n'hich,  inuler  the   PftAtcur  method,  could  onhr  be 
Duinufactur«d  in  the  body  of  the  patient  hicnself  after  a  Kimewhat  prolaoged 
pruoees  of  vaccination,  with  Bonee  of  virus  gradually  increasing  in  Rtrcnglli. 
This  is  a  most  important  feature,  aR,  reasoning  fi«m  analogy,  the  eanier 
the  poison  can  be  neutralised  the  less  is  the  amount  of  antitoxic  sob- 
stance  necessary  to  bring   the  case  t^i  a  successful  issue.      Al 
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it  would  ccrtnitily  ba  dangeroiu  to  delaj  tlie  process  of  treatment 
beyuiiil  tl»!  u-rm  intiitaled  by  Pasteur  aa  that  after  wliich  there  is  coin- 
[nraiivcly  lilili^  li<>[»»  nf  sucocbb,  ic  \b  ovidnil  that,  if  a  sttfficipnt  iimount 
ol  the  mitiraMc  sul»stiince  could  be  directly  iittroducetl,  the  fatal  ©ficcte 
of  the  poison  mi^lit  he  iiiHitniliHi'i I  in  »  ciirtain  pn:>[K>ni<m  of  patients 
who  otherwise  tnitflt  inevitably  ho  lost.  With  thcso  iulratLta^e<i  there  are 
apparently  no  cou)it«rbnlariciiig  (lisadvantageo;  as  the  serum  appears  at 
worst  ti>  bo  <piite  luimiloss.  TbiB  pnirean  in  itH  two  stageif.  then,  diflVrs 
from  that  developed  by  Paatoiir,  and  at  pro.tent  in  lino,  in  fto  far  that,  in 
place  of  promoting  the  formation  of  the  antidote  vtithin  the  body  of  the 
pAlieDt  by  a  prrnxm  of  vaccination  with  progi'essii'ely  stronger  and  stronger 
vinw,  Tizzoni  and  Contanni  in  Italy,  an*!  Babes  in  Buchnrest,  do  this  part 
of  the  prooess  in  an  animal ;  niibi-s  tising  the  dog,  Tizzoni  and  Centjinni  the 
sheep.  From  animali  so  prepared  the  antimbic  BuhstJi-ncc  is  convoypd  to 
the  |Mtient  or  animal  to  be  trealed  along  with  the  blood  BCriira  in  which 
it  is  dissolved,  which  nets  meruly  as  a  vehicle. 

The  second  modification  nuido  by  the  Italian  observers  is  that^ 
instead  of  using  Pasteur's  niethoil  oi  protective  vacciimtirin  for  the 
anioMls  from  which  the  serum  in  to  be  obtained,  they  iiso  a  vaccine 
which  has  been  luodified  or  attenuated  by  a  procej<s  of  peptic  digestion. 
The  exact  action  (^  this  digestive  process  has  not  as  yot  been  di»- 
eovorod.  Some  have  suggCJited  that  we  have  to  do  merely  with  a 
somewhat  complicated  proce«)»  of  (JiUitiuu ;  but,  allhuujjh  dilution,  as 
already  [wintcd  out-,  may  inidiMdnudly  play  a  very  important  part»  it 
appears  more  proltablo  that  wc  have  to  do  \vith  a  positive  reduction  in 
the  activity  of  the  puismi-»ecn:ting  urguui»nis ;  or  with  wall  a  diminution 
of  the  [KWency  of  tho  fi^ntiunt  prodiicnl  by  thtini,  that  the  liftsues  arc  iinl 
priivi>nt»wl  by  thoir  prescnoo  from  reacting  and  performing  thoir  projicr 
functions.  Whatever  may  be  the  cause,  tbe  activity  of  the  virus  is  so 
modifie^l  that  conaidorablo  doses  m;iy  bn  injcdteil  within  a  comparatircly 
short  period,  even  when  pmtection  has  not  Iieen  carried  very  far. 

In  many  respeclK  the  mi^rhtid  of  obucinin^  theiiiuimblc  Btirnni  rcscmbloa 
that  by  which  the  totariiis  and  diphtheria  antitoxic  serums  arc  obtained. 
As  already  [winled  out,  this  serum,  when  mixed  in  definite  quantity  in  » 
Iflst-tube  with  a  lethal  dose  of  cinine  viriia  or  "  vinia  lixo '' and  then 
JDJected  into  a  rabbit,  so  neutralise*  the  poison  that  there  la  neither  any 
increase  in  the  quantity  of  the  virus  nor  .tny  appearance  of  tho  symptoms 
of  rabies  even  in  animals  liept  under  observation  for  so  long  h  period 
as  five  months.  [I'uU  cbaptt^r  on  "  Snake- Hite,"  p.  809.]  Again  if, 
after  the  ad  minis  tration  uf  a  lethal  dose  of  the  poison,  tho  serum  bo 
not  injected  at  onoo  an  alleviation  is  still  ob&'iinr'd  ;  hut  tinder  this 
condition  a  somewhat  larger  quantity  has  to  be  injected  in  order 
to  keep  the  animal  alive.  The  amount  required,  however,  incre-iaes 
BO  slowly  that  if  the  injection  of  serum  be  delayed  nntil  the  end  of 
the  first  half  of  the  incubation  period,  it  is  only  necessary  to  multiply 
the  dose  of  tho  scrum  some  six  nr  eight  times,  In  this  respect 
the  serum  treatmeut   in   rabies   has  great   ailvantagea  over  the  other 
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Bflnims  now  in  gcnpni)  iiba.  In  the  casr  of  ili|.htlicri:i.  after  the  poiii<w 
Las  oiico  got  a  foolbolO,  tlio  cloiie  \i&»  lo  tic  iniilti,'lii::il  Ajtiiv  lw(.i)tj'  u< 
otic  huniirod  liincit  in  onler  to  ohlain  favoiiraltlc  rt'^iilts  ;  nnil  in  tbt*  An 
of  tL'tftiius  thft  dnso,  if  witVihelHl  tiniil  the  later  RtJiipw  of  ih*"  iticubotion 
[loriod,  mtist  be  increascil  to  from  one  to  two  thoiLsand  linics. 

Antinibic    ecnini     cKert-^    a    disitinrt    pnjphyW-tic     cffpcc ,    toA   il 
rtppoars  by  cxpr'.riiiipiit  th.it.,  ivlieii  iiijfcted  in  dniall  tlows  even  «  tou- 
ponitLvcly  short  time  l^uforc   tli>!    patient    is  bitten,  prutec:tii.>a  tffivti 
an  Atrju-Ic  of  mbii^.s  i?  nbtitinerl.      Stich    pmiihylnxia,    <A  course,  ronU 
only   be    ne^lvd   l>y   thmto  who  are   fretjiveiitly  in  contact    with  (tup; 
or   by    persons    working    for    any    k^n^h   of    time    with    raliic   riro^ 
to   Trhom    8omo    such    protective    inoouUtion    would     bo   of    eoomau 
va.luo.      It   will    Vtt)   rettiunibL-inl    that,    a.*    in    the   ca»e   of    tetanus,  tlw 
rabic  poison  hiui  n  very   dufinitc  iwluctire  nrtion  ;  it  xcems  lo  piclf  cti 
the  nerv««  and   Iho  central   iiorvoiiR  sygiem  for  it«  attA4-lc.      We  fifxi, 
accordingly,  that  by  Eulucliiig  the  site  fur  the  injection  of  the  BUrum  much 
bettor  TMultd  may  bo  obtained,  even  with  the  use  of  uoaller  dnsea.    ]tH 
found,  for  iintam-c,  if  the  senim   Ixi  injected  under  the  dum  mater  of 
the  brain  th:tt  iiiiiuh  smaller  do808  iiro  needed  than  wb(>ii  tho  injestioo 
are  made  into  the  substuniie  of  n  riervo ;  and   that   for   HuI>cutAn«ii» 
injectiiin  of  tho  fieriiiii  a  litrgur  dcwo  i*  nece««iry  than  when  it  is  injeetwl 
into  uithcr  of  the  alHive  ]Hi((itionii.     The  Bcruin,  when  injtH-ted  inui  tW 
nervous  liaaucs,  may  act  at  oncc,  poflsibly  by  a  dirt-ot  chemiud  attla^ 
i«m.  to  thu  viruD  ;  though  vt^ry  Utile  evidence  from  direct  ex|M.>rimciit  cu 
be  brought  forwani  in  favour  of  thiK  supposition.     On  the  other 
it  is  maintjiinud  Ity  some  itivestigutor*  that   the  iwnim    in    the 
centrus  probably  acts  not  u{ion  the  tiervfMxlis  only,  hnt  also  upoa 
eclU  of  tho  neuroglia,  which  with  it«  aid,  perhaps  through  soiDe  ipeckl 
Btiiunbtion,  are  able  to  carry  on  their  fuiictionn  in  the  pi^e»eoce  even  ol 
cou»id(>ral>1o  quanUtitvi  of  the  nibic  viniE.      It  appears  to  be  in  some 
way  as  this  that  tha  point  of  introduction  of  the  prowetive  aemm 
mines  tho  ultimate  result  of  the  inoculation ;  when  the  eerum  is  injeci 
Buhcutaneijuflly  it  itt  possible  that  a  lai-fre  jiroportion  of  its  active  niAtcnal 
is  u^ed  up  and  practically  waat^ed  in  fortifying  or  aasiHin);  celts  wfcicli 
stand  in  less  need  of  protection  ;  whilst  tho  nerve-celK  participating  only 
in  the  general  distrihution  of  the  antirahic  (tulistancc,  do  not  rerenvf 
from  it  siifliicient  help  to  enable  them  to  withstand  the  action  of  Ibe 
poison  which,  as  we  have  seen,  appears  to  bo  especially  mischievoui  to 
thorn      When,  on  the  other  hand,  the  Aemm  Is  injeeted  into  the  sd^ 
stance  of  a  large  nerA-e,  the  protective  agent  finds  its  way  at  once  veXa 
ehnnnc-ls  which  comTTUinieatc  almost  directly  with  the  cerotinvrachidian 
lymph  syatom  ;  and  thus  larger  ijuantitiee  of  it  come  into  direct  cont»ct 
with  tho  culls  or  tis^ueB  of  the  central  iiorvous  £ystoin,     In  tha  case  o(  a 
Bubdnral  injoction  of  tho  scrum  tho  antitoxic  material  cornea  primuily 
and  directly  into  contact  with  those  tiwuea  which  stand  most  in  need  of 
its  protect  ivo  actioTi ;  uonst'(|uciitIy  the  la'st  results  ai-e  obi-iini-d 

One  great  difficulty  about  the  production  of  serum  for  this  method  of 
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treatment  is  that,  up  to  the  pi-esent,  it  liiis  been  foiniii  impossible  to  groir 
the  mbic  virus  oiUside  the  IkxIv  of  iin  aninml ;  llie  varcjiic  nialerial  can 
tlicrcforo  \m  obtained  only  in  coni|winiti%'cly  Braall  qiinntitics  and  H-ith 
the  expenditmij  of  a  great  amount  of  time,  tn.nihle  and  money.  Mor»- 
ovtT,  \X\o  vlnia  is  ohtiunecj  in  siirh  a  form  that  it  is  difficiitt,  if  not  im- 
]M«!(ilt]e,  to  separate  tho  wholfl  of  the  activo  |)ortioii  of  tho  poinon  from 
its  ordiimry  vehicle  ;  wijilft,  »a  we  are  Ptill  111  ignorance  of  thj;  i-xact  funn 
of  lh(i  |KiiHim-|iro([ii(-ing  ui'^aiUHm,  we  am  not  in  u  jiuailioii  eicbrr  to 
isolutc  chfl  latter,  or  to  sci>arate  an  activn  vaccinating  raaterial  l>y  pre- 
cipitation, lilrntlicni,  or  the  use  of  chemical  or  niicrobiciilal  agents.  The 
8uriim  tri'n.tnii!iit  w  flUII  in  itA  infancy,  and  it  tts  tpiitu  jHwieililc  thul  in 
cf^rtniti  casca  it  may  not  provo  ao  etficiu-ions  in  general  praciicu  as  tb 
hiia  Iwen  found  to  l»e  in  experimental  work  ;  l»ut,  from  an  experimetital 
jNjtnt  of  view,  the  results  are  mi  sLrikin);  that  no  may  hujic  for  ri;f;ultB 
aa  good  or  almost  ;is  ^owl  in  the  trwRlment  of  hydmphohm  in  man. 
It  has  bocn  aJieged  thiit  in  certain  cases  exciBion  of  the  wound  before 
the  ajipcaranoe  of  symptoms  of  hydropholiia  has  brcn  attended  with 
«niccii»a,  especially  if  tho  whole  ricalrieial  tis-^uo  iinil  the  anrrounding  part* 
fcuivo  been  freely  removed.  No  doubt  S!>nie  such  trwUnient  mi^ht  be 
succeAHful  if  carried  out  at  a  very  early  moment ;  hut  il  seems  u>  bo  very 
doubtful  whether,  on  the  whole,  such  treatment  could  b«  of  more  value 
than  the  application  of  powerful  caustica  Our  Glatistics  under  tfaiis  head 
ai-e  too  lew  to  carry  us  beyond  conjecture. 

GeKUAN    SiMfi   WOODHEAD. 
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Pari*,  1885.  ~10.  Pakveiik,  Cmamiiki(La>ii),  Riirx,  aarl  Tntii.urit.  CvmfiaKndu 
rf»  VAMd.  tUs  Sri<ntf4  dt  Purif.  I,  Jicv.  1682.-11.  PtKnopoporr.  CntralU.  j. 
Batl.  u.  Pants,  IM.  iv.  IHSS,  Bd.  v.  IBfia.  Bd.  vi.  J88B  ;  Zrits.  f.  Ihxlk^mdt,  Bd.  a 
1800. — IS.  R4irx.  Ani\^  dr  CTnitt.  Poitfur,  i.  1887,  ii.  18BS  ;  tV.-'BiVt«  i«lBW  j|ii|. 
Seeittif,  I8SD  i  If'tcA.  mni.  /'rfjM,  Bd.  ixxit.  1891  -,  rraiu.  SrfrntA  /hUiti.  Omjimd 
JfMimt  and  Dtmoffraphi/,  toI.  111.  18&S.— 13.  Bnrx  and  Chahukrijivp.  Aaa.  m 
r/iut.  Pasleur,  ii.  1898,-44.  Rot;x  mid  XncARit.  Ann.  de  I'fnsl.  Patltar,  ir.  ISHl- 
45.  8c'iiAK»'Kit.  Ann.,  de  Vln.it.  I'arirur,  iii.  18^9  ;  V'ltmM.f.  .\'trvriJeranl\  Iffl; 
and  Arxh.  f,  Pn/th.  Bd.  six. — 16.  TtKoxi  n«d  CRwrAfM.  iwncW,  ISM  ;  gi'wdii 
liUraCnn  of  atmiii  ireaimenL — 17.  Tttzo^i  and  S<:HWAua.  Iti/arma  mtdiaa,  \Ul; 
Ann.  ie  itiero^ritphu ,  t.  iv.  1892. — 18.  Viala.  Ann.  de  rintt.  PruUtir.  r.  iW.- 
4S.  VmOHOw.  ffand.  d.  i^w.  PitHi.  Bd.  ii.— .'lO.  WiHn)tiKAi>.  HatUria  mmd  ttdr 
Pfodiietf,  1691.-51.  WoyDHKAPaaJ  Woop.  CompUsJ{end*t4derAtad.da&itimit 
Parii,  t.  oix.  ISHB. 
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GLA.NDULAR   FEVEIt 
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Glandular  FcA'eit  may  be  dcQncd,  prorisiooiilly,  as  an  acute  iniecUoBi 
fever,  characterised  I)j'  itiflaramatory  swelling  of  the  <Ie*p  eerviod  uid 
other  ]yiiiph;itic  gUutii^  :iij<)  liy  con^tiFuitiuii ;  »ii<1  followed  by  a  ooBBder* 
ublo  (lt.><;i'e'C  uf  anaiiniu  and  depivssioii. 

Patholo<)if. — E.  Pfc.iffer  desorilied  the  di(««ise  in  18?9,  and  fxyttmA 
the  opinion  that  it  was  an  acnto  itpiwilic  fever  previoitely  unrecngnued 
He  poiotod  out  that  it  occuiTod  in  nariiiwly  limited  epidemics,  but  thai  biM 
of  the  children  of  n  family  in  which  one  member  sii/fcrcd  cootract«l  th* 
diieiuia,  This  oLiserviitioM  hiis  bi.-)<u  confimted  by  letter  writers  ;  and  Put 
West  states  tlut,  in  an  epidemic  afl'eeting  tin  isolated  community  in  Ofaiuk 
ninety-six  ci-ses  occurred  nmong  the  children  of  forty-thrco  famiKMi 
only  about  twenty  children  between  the  a^s  of  seven  mouths  ani 
thirteen  years  cacuiped.  From  the  occnaional  occurrence  of  nopbrilic 
i\.%  a  complication,  Hewe  has  dmwn  an  aryiiment  in  favour  of  Cfce 
contention  tbat  the  disoasc  is  up^'eiGc,  as  Pfi-iirvr  maintuiricd.  The  ODCoti 
of  the  disease  is  aeuie,  a.nd  the  udcnitia  one  of  the  earliest  symptMBi 
whilu  pharyngitis,  though  it  may  occur  an  a  complicjitiou,  ta  k1<1qiA 
tevorc.     Park  West  observed  tmty  four  cosca  of  severe  pharyngitia  ta 


J 
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matty-ax  eai(» ;  and  lUunUy  there  ii  no  pharviigitU  at  &]l.  That  the 
diawMO  U  not  art  aberttiiit  furiu  of  muuips  is  hLuuh  by  iho  Etict  that 
paroCitia  has  not  been  knnwi)  to  occur ;  uitd  that  in  ihi;  Oliio  cpiileiuic  it  wua 
aMertai&«d  that  Hfty-ftovon  of  the  ninety-six  chil(lrt>ii  had  had  nmmps  before 
tlie  jjflamlulur  fo%-ur,  or  emm  uflvr  li.  Tbu  Kuggi^ijtioiL  that  llin  casos  are 
examplM  of  rubella,  or  some  othiT  cxaiiihL-niJitoiw  f«vor  without  tho 
oxanthem,  u  not  U'nabk-  in  vit-w  of  tb*.-  fact  that  int«.>nue(iiat«  CJi*e»  witb 
rash  bavo  nvxi-r  btjoii  olwcrvud,  and  tbat  in  ihtf  uxii.-iisivL' Ohio  epidemic  no 
rasb  wiu  observed  in  any  of  th<>  cases,  Thti  adcnitift  nniH  a.  fuitly  rogtilar 
OOUTve,  rL>«cbiti<;  itsniHximuni  iti  fnmi  Itvo  to  four  duyK,  iiml  tb^^n  Hiibsidiiig 
gradually,  wbilu  ui  tbo  saniQ  linn!  ^ruu|)K  of  f^Uiiil»  otbiir  tliun  ihom  tirsi 
affacied  may  bo  onUrging.  The  gknds  show  little  tendency  to 
rapp<imto ;  indiHjd  it  in  wry  doubtful  wb»"tbi.'r  lhi«  accident  over 
hap|H'n^'  liactvriobjjy  haa  not  iia  yet  thi-own  any  light  on  ihc 
pathology  of  the  <liscu^,  but  no  thovougb  fxnniitiutioii  has  biren  iiuidf.  The 
ob«tinato  conHtipolion  cfiarnctcristif  of  it,  cuuplt-d  with  the  frciim*ncy  of 
ontorgAinont  of  tbc  mcscmiL-nc  glund*.  led  v.  Sturck  to  sngg«'st  thul  tho 
^ncral  Bytnpt«ni«  and  the  t«loiiitia  weru  duw  to  infection  derived  from 
the  iiitttslinea,  or  wera  prfKlucod  by  tho  alfBurption  of  toxini>  from  thu 
rajninnd  fox-os.  The  place  of  the  Jit^ca^o  in  iioNology  would  app>rar  to  be 
IMFoUlMniic  pUgiu*.  t(i  the  niiblcr  forra*  of  which  {jitjitin  luinur)  it  beaiK 
some  rusaiiibluncc  [tide  v(»l.  i.  |).  [t2H]. 

Course.— 'Y\xa  inaOwtion  perind  is  probably  about  seven  days,  with 
extremM  of  five  and  t«n  ijjiyi>.  Ttii'  (Hit^vt  is  sudden  \  coinpJnint  i»  luadu 
of  pain  in  tho  neck,  which  ih  ht-lil  slitDy,  (if  [lain  on  ewalkiwing,  and  Homu- 
timoa  of  pain  in  tho  aMomen,  The  face  is  fliishcil,  thon-  is  tcndorne^ 
in  the  anterior  triaiiglf,  the  t<'ini)cTatnre  is  I0l"'103'  K.,  the  tongue  in 
furrcvl,  thtmi  is  arion-xla,  Koniriiincri  voniiiin^,  rapiil  piilnc,  and  T.hii 
ordinary  aymptomH  t)f  pyexia,  Kxanilnation  of  tbo  thttuit  reveals  no 
condition  sufficient  tu  account  for  the  NtifTrieH-H  uf  thu  neek  and  dyspba^ta, 
nor  for  tho  pyrexia.  The  nmcnus  membrane  may  be  hcAltby,  or  a  litllo 
reddened;  or  there  may,  of  course,  be  chronic  gnuiuliir  pharyngitis  or 
tonfiilUtia,  which  afTectiotM  are  tixlrcTmOy  contmon  in  ehildrcn,  On 
the  second  or  ihii-d  day  of  fovrr  an  elongated  swelling,  uniform  to  tbo 
eye  but  on  palpation  found  to  he  due  to  thrwc  or  lour  eiiljirgfd  gkmU,  in 
perceived  In^npath  and  towiU'iln  the  fnmt  of  tb<«  stermi-niiL.sLiiid  nuiRvle. 
In  nearly  all  olavh  the  acb'nitis  is  first  perceptible  on  the  left  side  ;  it 
reaches  its  maximum  in  from  two  to  four  ilays,  and  then  beginn  to  sub&ide. 
A  little  before  the  swelling  on  the  left  side  nmchps  iu  height  the  tor- 
rtMponding  glands  on  the  light  ftifle  begin  In  swell,  and  Ihcy  run  through  a 
similar  course.  Other  grnups  of  glands,  the  p4)Bterior  cervical,  the  rtxillarj-. 
the  inguinal,  may  likeHiae  U-conie  enlnrgeil  and  lender.  Alidiuninal 
pain  and  tenderness  and  enlargement  of  the  liver  are  present  in  mo«t  cases  ; 
enlargement  of  the  spleen  and  of  the  mesettteiic  ghiiids  occurs  in  many, 

I  Ooraby's  opinioii  to  Ui«  ratitmry  iipt«Ani  b>  nst  on  Nuuniuiia'i  oWi-rvaticitL  al  lh« 
pRWDM  of  iiUpliylococd  in  c«rt«in  uun  -.  Imt  Ni^atiinnn  lilmiMlf  held  that  tlie  uum  tie  wu 


probably  in  muro  tliaii  lialf.  Conatipation  »  ohntinat**  except  in  th*-  i«j 
mildest  cusea,  in  whieh  it  may  be  repliieed  W  frequent  smiilL  miioov 
Ktoolt.  In  some  (tevi'io  cast-*  the  beginning  of  <'i>nvttle»cence  i»  butUl 
hy  thu  jjossugo  of  a  large  amount  of  gi-ecii  mucoid  nuteriul  fnxn  ita 
bowcL  Tfatt  tcmjKTtiture  iiRiuilly  attuinit  its  muxiinnm  (104*  F.)  lUoi 
the  third  day,  and  nnuiiina  lii;;h  do  lon^  aa  gmnps  of  glundi)  ontilinotto 
enlarge.  TtiL'  puli^e  hiav  contiinie  rapid  for  a  dny  or  two  nfier  <kitT 
vcscunce,  wlneli  takt's  plaec  iisiitiUy  during  tlie  secorifl  week.  CompliciUMtii 
are  r.n-s.;  thu  nutst  imporUmt  being  iieplirilis,  wliivh  may  be  ^ttlvtidol  lij 
hicnmtui  iiL ;  biit  the  disciise  iisimll y  mnx  a  Iwiiign  courec,  tbongb  occuiir 
&lty,  as  MoiU'ioiia  h-M  pointed  oiil,  the  generul  symptoms  are  tomnnrn 
to  siiggeKt  typhoid  fever.  Convnlescenoe  io  »pt  to  be  proloii)p>l,  Ikf 
child  being  left  in  &  condition  of  gencml  dcpceBsion  with  anstinia,  frn 
which  complete  reeovery  does  not  as  a  nile  take  place  in  \css  thu  i 
vijiiple  of  months.  The  enltirged  gliinds  subside  gradually,  and  hin 
d miippejred  l>efoi'c  the  gencnd  heidtli  h  completely  reBtored. 

y[;fi: — The  disease  is  one  wiiieh  nlTecUi  children  ;  it  is  not  nncommca 
ill  iufiincy,  but  must,  be  very  rare  after  pul»erty  ;  though  Iiookinnd 
Coiittii  bnvc  recently  meiicioned  instances  in  which  young  adolu  win 
alTuclitil  during  ii  f;imily  epifb-mic 

Trc'thneitt  has  little  or  no  ed'cct  on  the  course  <if  the  diaeosa.    Tfce 
pain  in  the  nixk  and  swollen  ghimU  may  be  ivlicved  by  a  cold  ccttpreai 
or  by  hell:til<.iiin:t  foment  at  ioriH,  but  Uk-kb  tneiMUrfs  do  not  prevvnt  tbt 
duvniopment  of  adenitis  on  the  opposite  »tde.     Constipation  eun  be  relicTnl 
by  a  full  di'isc  (.f  calomel ;  but  the  condition  reCtirns  at  once,  and  Psk 
Weiit  sun'  ruMon  to  believe  thul  thiM  treatment  was  followed  by  greaUi 
i]epru»Kion  ami  a  more  prolongtMl  convalescence.     Smidl  doses  of  ctlond 
(gr.    ,'tj   to    ,'. )  are  prolwibly  of  use  in  regukting  the  Ixiwels  and  pi*'  , 
venting  ib^i^onipniiilion  in  thu  intestinal  cunal.       During  the  fetgrJ^H 
child  AhuiiM  be  kept  in  bed  or  on  the  conch,  and  should  liava  nipi 
bipLid  nouriKtiment     During  convaloMwnce  it  should  b«  gitarded  fnn 
overfatigue  or  oxpusui-e  to  cold,  ar.d  should  recoivc  as  much  iiouhikiaE 
fond  BA  it  cnn  digest.     Cod  liver  oil  and  iron  preparations,  or  \ht  lynqi 
of  the  ph  OH  pint  to  of  irr>ii,  are  indicjiti'd  ;  and  as  soon  as  the  oidargcmoRl  d^ 
the  glands  haa  distiji|H»irutl  change  of  air  may  las  mlvistnl. 

Dawson  Wiluams. 
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MALARIAL    FEVER 


(Paludism) 

Doflnltlon. — A  specific,  infoctious  ilitmafiti,  cuuhqi]  by  tliu  hsiiialozoA  of 
Lavenui,  ,11111  churaoterised  L-linicillv  by  very  vnriiiLIc  types  of  fever — 
suiiiu  ivgiUiiily  iiit^jrmiltoiit,  uthuro  iomilt«ut  ur  ■j:(^iitinuous — variatiotis 
which  iippeiir  tti  depend  iiihjh  (tttrcicnecs  in  tho  fuiin  and  hkkIq  of 
growth  of  the  iiifccliiig  orgiiTUiims. 

Historical  DOt«. — P'roin  the  voluminouK,  oii«  msy  e&y  chaotic, 
litci'uture  of  malaria,  the  following  fcatiirua  may  bu  aolocteil  for  sjiBciul 
mention : — 

The  writings  of  the  Gieok  ami  KoiiuLn  auiburs,  from  Hippocrates 
to  CeUu^,  show  a  ronmrkable  knowlodgti  of  iha  clinical  features  of 
tho  disease.  They  even  recognised  the  miM  character  of  the  spiing 
in  contrast  to  the  more  peniiciuuE  type  of  the  autumnal  mulurial  feveif. 

The  wriiiiiga  of  Kiclmnl  Morion,  in  wlmse  Pf/reioio(jui  (Ifi92)  is 
recognised  cleaily  ihe  atsociutioD  of  mnlaiin  with  unhealthy  localities 
»nd  bud  air.' 

Tho  iiitUKluctioii  of  Peiuvifln  bark  into  Furope  in  iho  Be%pnteenth 
ccntmy,  and  the  powerful  wivocacy  of  it  by  Sydenham  and  by  Morton. 

And  lastly,  the  discovery  by  Laveran,  in  1880,  of  the  parasites  of 
the  disease,  whii'h  has  oslublisht-'rl  on  a  firui  basis  the  etiology  and 
pathology,  and  has  given  an  infallible  dijignoatio  IcaI  by  which  the 
maUriii!  can  be  lecogiiised  fium  a11  other  fwcis. 

Etiology. — ^Though  one  of  ihc  most  widely  Hpread  of  the  upecific 
feverx,  nialaiiH  ha»  latiluiliiial  limits;  in^ismiieh  an  it  in  not  met  with 
hightti'  than  60"  north  in  thu  eattluin  henii»pheiii,  while  in  the  wefiteni 
homisphc:o  it  is  now  rarely  seen  above  4;T''  north.  The  disease 
inerewtps  prog.essively  towauls  the  ecjtmtor. 

Thu  ullitudinal  limits  of  the  dijtcase  have  long  been  recognised.      As 

'  Althnngi),  nmoiij;  in<»Vr(i  nritei*  llie  credit  of  uaociutiug  nialaria  wilb  uoiiuniB  Ami 
muamnlii;  irtHiitia  !«  iiiniRlly  gittn  10  lAndtii,  it  bvlODgi  In  rralit)'  to  Richitnl  Mortnn,  wIiihc 
Pyr«J'rfcgMwiitiu;tBthgiiitwt»ytt<iiMitigBceoitnt<rf tti dfaiww't  in  tiiowvwitwi'lb  century.  Tbe 
pangTii]>h  l>  a»  follow^  Ut^vu  rron>  tha  Am&terAatn  edition  of  1996 : — **  Aer  ilem  «xuniut, 
prssMrlLm  Pttltistrifl  vtl  AutunnintiR  JTiipimtiift.  et  cum  ajiirililiui  cominixtua.  iNtrlleulU 
helangetieii  *t  Ttnmntia  ita  iiDtiuu[H|i>Bni  rohrtu*  nt,  u1  F«l<m  lut«iiiitl«nt«*  iion  kllA  <io 
rautl  lit  ]ovi*  paliutrD'ut  eC  orU  inutttiwU  Bmlemiao  tint,  Mquc  Aulnmuiali  Uiujion  tni 
Hbiquc  E]>l(lcmlc««  •vadant"— W.  0, 
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a  rule  it  ia  not  found  in  legiona  f;om  1000  to  2000  feet  above  theica- 
]ovel,  though  in  India  and  in  Persia  it  liiiB  been  met  with  at  elevatiow 
considerably  higher.  The  principal  fot-i  of  the  disease  all  the  world  over 
are  along  the  deltas  and  coursed  of  the  g/cat  rivers. 

In  Europe  paludism  has  gradually  lessened,  and  now  it  is  a  rare 
afTection  in  England,  France,  and  Germany,  though  it  still  prenib 
extensively  in  Italy,  in  Greece,  and  in  the  regions  of  the  Lower  DaDnbe. 
In  Africa  it  extends  from  Algeria  in  the  north  to  the  30th  pamlld 
south,  and  it  proves  terribly  fatal  to  Europeans  in  the  basins  of  aU  tbe 
large  rivers.  Throughout  India  and  China  and  the  Malay  PeDiiunli 
the  disease  is  endemic  in  low-lying  districts  and  in  the  deltas  of  tbe 
great  rivers.  In  the  smaller  islands  of  the  Pacific,  and  in  the  Urge 
islands  north  of  25°  N.  and  south  of  20°  S.,  malarial  ferers  are  rare. 

In  North  America,  malaria  is  now  almost  unknown  above  the  45th 
parallel.  On  the  Atlantic  sea^board  above  the  40th  jmrallel  it  b» 
diminished  gradually ;  in  Pennsylvania,  New  York,  and  tho  Stw 
England  States  true  intermittents  are  rare.  In  the  region  of  themer 
St.  Lawrence  the  di.40ase  docs  not  exist.  Of  the  great  lakes,  tbe 
littorals  of  Ontario,  Huron,  and  Superior  are  now  almost  free;  vhile 
in  certain  regions  of  the  shores  of  Liike  Michigan  and  Lake  Erie  tbt 
disease  still  prevails.  Th  oughout  tho  Southern  and  some  of  the  WejUtn 
States  malaria  prevails,  but  appeal's  to  be  diminishing  in  virulence.  In 
tho  W.  Indies,  and  in  Central  and  S.  America,  it  stilt  holds  its  gronnl. 

An  interesting  feature  in  connection  with  the  disease  is  its  gradvil 
disappearance  fjom  certain  regions  under  the  influence  of  diainageind 
cultivation.  In  England,  even  in  the  Fen  country,  it  is  now  almost 
unknown.  In  New  England,  too,  it  has  giadually  disitp])eared.  In 
parts  of  C.ina(hi,  bordering  Lake  Ontaiio,  which  were  formerly  hot-beds 
of  tho  <lise:ise,  cases  only  exceptionally  occur. 

Malaria  has  been  well  called  a  soil  disease.  Cruising  in  the  nort 
malarious  regions  of  the  tropics  sailors  are  not  attacked  unless  thn 
go  ashore.  Tho  physical  factors  of  the  land  are  of  the  first  imiiortance. 
Dry,  sandy  soils  are,  as  a  lule,  exempt ;  the  chief  factor  beiog  » 
high  subsoil  hiimi<lity,  such  as  is  met  with  in  marshy  land  in  whicb 
there  is  stagnation  of  the  water.  Excavations  of  all  sorts,  extensive 
cuttings  for  railways,  and  the  breaking  up  on  a  large  scale  of  virgin 
soil  have  in  many  instances  been  followed  by  outbreaks  of  oialaiu 
The  greater  prevalence  of  fever  in  the  Royal  Engineeis  in  compaiifoo 
with  other  troops  is  probably  to  be  accounted  for  by  their  more 
frequent  employment  in  the  excavation  of  soil. 

Next  to  the  soil  and  humidity,  high  temperature  seems  to  be  tbe 
most  important  factor  \  and  tho  disease  increases  almost  in  diitct 
proportion  to  the  height  of  the  mean  temperature  of  the  sumner 
months. 

Suitable  soil,  temperature  and  humidity,  though  important,  are  not 
the  only  factors  ;  since,  as  has  long  been  known,  various  tracts  in  which 
all  the  surroundings  appear  most  favourable  to  malaria,  are  entirely 
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free  from  the  disease.  In  mitiir  Diai'«hy  regions  the  disease  hus  die- 
Appeared  completely  without  uny  t<c«on)iMmying  change  in  the  eoit  or 
humidity.  The  Ad<lition:il  eleineiii.  i»  the  *iR;ci(ic  oigi*TiisTn  of  iho  diBUJUMJi, 
which  firide  iu  Uie  inarsb'Soil,  the  heat,  nud  tlie  uioiKture,  the  vunditions 
of  iu  exteriijil  development. 

Mfiiuni  fif  uifeflimi. — \l  i*  imivorsjilly  mknowlcilged  tliHt  in  the 
large  mnjoiity  of  cases  the  uir  is  the  medium  of  infection;  whcthfr 
the  tJisense  may  aluo  be  directly  conveywl  by  water  hm  been  mnch 
diiipiited ;  gerteral  opinion  in  the  profeHnon  fnvniirfl  the  view,  ox|^«fi. 
mentul  evidence  is  diiwtly  iigainst  it.  Persons  have  been  nlluwed  to 
drink  waler  fjom  the  Pontine  niiu-shes  without  ill  oITkcIs  ;  iind  in 
Bticcelli's  clinic  at  TJnme  expnrinn'nta  weio  nmric  in  tbiity  nifeti  with 
water  from  malariid  dintrict-s  without  »  single  positive  resnit.  Gissei 
couhl  not  produce  the  diseitee  with  dew  from  mnlaritil  legionp,  or  by 
allowing  healthy  men  t.o  dririlt  Mood  ftom  malarial  pAtient«. 

The  fnofvnal  relafions  of  mnlaiiii  ate  intererting.  It  u  a  disease  of 
the  wiinner  months.  In  t«mnsru.te  <ilimat<w,  jia  has  been  lerognined 
frnm  the  day*  of  the  Greek  jihysicians,  there  have  been  Bpting  and 
autumnal  outhroiiUs,  the  latter  being  the  nu^resevert'.  In  this  latitude  we 
have,  aa  a  rule,  n  group  nf  Bpring  itnd  early  (tuinmer  intL'rinittpnl8 ;  and 
then  in  August,  Septjniibcr,  and  Orkibcr  the  ca*c»  show  gt cater  iri^gu- 
larity  and  occasionally  occur  in  niort'  peniiti'jus  fomis.  In  an  aiiulysis 
of  RI4  ciueA  in  the  mrdic.al  depiirlniiuit  of  iht^  .lohnH  Hoplsjfm  Hcfipilal 
by  Th;tyer  ami  lU'wetfton  (1),  the  nmnllcst  nundn-r  of  cases  occuncd 
in  the  months  of  December.  January  and  Pebniary.  Thei o  was 
then  a  steady  increase  until  the  month  of  Mny,  which  showed  the 
spring  maximum.  In  July  the  increjise  began  agaiTi,  and  the  climux 
was  reached  in  September,  when  156,  or  more  th;in  a  fourth  of  all  the 
caaos,  began  to  h.ivo  their  first  sympttjnis. 

Jlar*. — The  Caucajiian  seeiuM  more  subject  to  the  disease  than 
the  brown  or  black  races.  Of  614  cases  of  malaria  just  referred  to 
there  wore  only  4  per  cent  of  the  negro  race  ;  and  the  aflendance 
of  coloured  people  at  the  hospital  dnritig  the  same  time  tras  VI"2  per 
cent. 

Ag^ — While  no  age  is  spared,  children  and  young  adnlts  are  moi»t 
often  attacked.  Of  614  cases  there  were  10^  under  twenty  years  of 
age.  and  207  bdween  twenty  and  thirty. 

fv-x. — Of  ()!♦  patiftnts  only  1^1  were  females.  The  greater  liability 
of  men  to  infection  depends  ujioii  the  much  greater  frequency  with  which 
they  are  exposed  in  their  occupations;  in  this  latitude  (Baltimore) 
Wtlors  and  Bsthormen  arc  particul-irlv  prone  to  the  disease. 

The  Parasites  of  malarial  fever. — It  is  difficult  to  mv  who  firH 
pn>p(>ittHliMl  ih«  doctrine  4>f  a  fuutnipum  linim  in  malariiil  fever.  I3r. 
Charles,  in  a  [toatsoript  to  iho  tranHJution  of  the  work  of  Marrhiafava 
ami  Itignanii,  quotes  the  following  reni.'irkable  paragraph  from  iCaBori, 
who  wrote  in  1846: — "For many  years  I  have  held  the  opinion  that  the 
intermittent  fevers  are  produced  by  paranitcs,  which  renew  the  paroxysm 
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by  tlia  act  of  Ihoir  rt:p:oiluL'tioii,  which  recurs  more  or  lew  npidl/, 
according  to  the  v^iriety  of  liiu  s]>ecitsi." 

Ooe  of  the  &r»(  eystemalic  att«nipt«  to  formnlaU  a  Ibeonr  of  U« 
parasitic  nature  uf  iho  liii^eaite  wan  in  tbo  work  iiE  J.  K.  Mitchell  (!^ 
Then  followcil  n.  so  ioa  of  nhiicrviitinnfl,  nctrcssarily  crude  «i<l  unsduilite, 
in  which  aitemptii  were  miule  to  prov-e  the  connection  of  the  diwMc 
with  v;i7LiniR  forms  of  algii!, 

Tn  IST'J  Kkbs  and  Tommast-Crudeli  annonnceti  the  disoovny  of 
the  Ittaihts  mnlari'x,  mid  for  Bsve-al  yeare  subsequently  the  work  doH 
in  the  vdriou;)  Itnliati  hilioratoriett  Reemecl  confirmutory.  The  obum> 
tint)!)  of  Qolgt  nnil  of  many  others  have  shown,  however,  thut  tliii 
orgiinism  hj»  nolhiu;,'  whatever  to  do  with  thu  disojfie. 

In    I^CfO    Ij^vLTHn    annoiiticed    the   discovery    of    certain    pamilk 
bodies  iti  the    Mood  of  juiietita  with  niiilarial  fever,      lie  rooogiUMJ 
ihttt  they  were  pHrasiLBa,  and  raised  the  question  whether  ther  ware 
amoehs.       SubsoqiKintly,  inHucncod    no  doubt  by  the  prescnci!  of  llu 
motile  liljinient«,  he  suggested    the  term  osdllaria  malaria.     Thoo^ 
of  coarse  sulwequent  work  has  enoiinouBly  enlargeil  our  know' 
thcM  bodies,  the  credit  for  their  dt:^<tcnpiion,  and  for  suggesting 
relations  to  the  di.4VHi»e,  rents  whully  with  Laveran.     Mnrchiafam 
Celli   described    wilh    ^ivat  accuracy    tho    intra -corpusculiir  lunaUiid 
form,  to  wliich  they  gave  the  nam&  plAsino'fium. 

TJie  raojt  impui-ti*nt  additional  fact  was  added  by  Golgi,  who 
out  the  lu^Aociatiiin  of  the  puroxysm  wirh  the  segmentation  of  a 
of  t^o  ni;ilariAl  organisms.     The  net  results  of  the  past  ten  years 
been  the  full  confirmation  of  Liive-an's  work,  and  the  differentiati 
the  Italian  obscrverA  of  variutie:^  of  the  pirasite  in  the  difTorent  cUaJi 
f  jrmf  of  the  disease. 

Tho  records  of  the  subject  have  become  very  voluminous;  snd  » 
complete  bibliography  (to  May  1895)  is  given  in  the  monograph  of 
Thayer  and  llewetson  above  mentioned  :  to  this  the  reader  is  referrtd. 

Melhoiis  of  rrammniff  Vie  U'jOiL — The  necessity  of  working  with  higll 
jKiweri,  a  twelfth  immersion  with  a  good  condenser,  has  been  a  jfMt 
drawback  to  the  study  of  the  parasites  of  malaria.  At  the  aamt  tia« 
it  onhincea  greitly  tho  credit  of  Lave.-an  that  his  work  was  UonB  will 
much  lower  powers. 

The  fresh  blood  should  be  examined  ;  the  drop  may  be  taken  eilkw 
from  the  tip  of  thit  littlo  or  Hug  fingorx,  or  from  thu  lobe  of  the  m> 
It  \i  im{>orL-tTit  to  cleaitue  tho  Rkin  thoroughly  and  to  wipe  it  dry,  n 
AS  to  avoid  dirt  and  perspiraiion.     A  very  small  diop  should  be  talm^ 
and  care  mu«t  ho  exercised  f  hat  the  cover-slip  when  pressed  against  tb« 
blood-drop  does  not  touch  the  skin.     The  drop  should   be  so  imall  thit 
the  corpuscles  are  spread  out  in  a  uniform  layer,  and  are  not  in  rolk. 
The  iiitra-coi-puAcutar  form  c^innot  bo  well  seen    unleas  the  bloodJiie 
presents   the    flattened    sui-face.      For  making  permanent  prepai 
the  blood  i.t  collected  iji  the  usual  way  ujwn  the  cover-alips,  ic  G 
beat  or  by  alcohol,  and  then  stained  with  methylene  blue  and  «<»: 
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1.   PantfUti  of  ihf.  eimplf  IntfTwiitfnt  Frrrrg. 

(a)  Tfiiian  Fmrr.  —  In  the  hlnotl  of  h  patient  cxumined  within 
twelve  houra  after  the  cbill  in  tcrtiiui  fever,  one  ^eee  inside  tbe  I'ed 
hluoil  corpiiewloA  small,  p»le,  hyalino  nnia'bse,  which  undergo  chtitiges 
in  Bhftprp,  rjften  a»»mming  the  fomi  of  n  xtiir  or  of  »  crow  (Fig.  T.  2  and 
3).  There  may  be  no  pigment  viable,  and  to  these  hyaline  bodies 
M:irchiiiftLV»  jind  Celli  g»ve  the  name  of  pSamiwdia.  Id  a  few  exflmples 
one  may  »ee  iK^nltered  ]iigni«rLt  gr:MiiiIc«  in  tbe  amtrhie  (4),  itsunlly 
[>eriphenitly  placed.  If  the  examiii'itiou  in  made  at  intervals  of  ^ix  or 
eight  houi-3  the  hyaline  hotlles  are  seen  to  have  grown,  are  more 
pigmented,  and  the  cor]iu»cl&s  rontaining  them  have  become  gradnnlly 
paler  »nd  eomewhiit  exp,inded  (5,  6,  and  7).  The  pigment  gianuleis 
which  at  tirHt  are  very  small,  increiiRo  tn  ei»i  )ind  diRpliiy  very  active 
raorsments.  In  Fig.  T.  the  i-orpnscltw  frt>ni  'i  to  7  illnstratc  the  form 
and  the  gradual  growth  of  the  organixm  within  the  rorpnscle.  At  the 
end  of  forty-night  hours  it  occupiea  the  entire  corpuatle,  which  Itmks 
like  A  thin,  tranAtncenl  shell  muHlly  devoid  of  colour.  The  organiom 
then  undergoes  the  remaikiihlo  ch.inge  known  an  scgnientntion,  which 
prwudua  and  is  aitfNiniiLt^td  with  the  rhill  «nH  fever.  'Ilie  pigment  liwomiw 
moCiotdCH-s  and  is  gradiudly  tiollMcIrd  low-^nls  the  rent.i<»  of  the  wmtpbiB 
(8)  until  it  is  in  the  form  of  a  closely  jKieked  nioie  or  less  centia!  clump 
orclnm|)«.  'I'ho  protoiihiFm  becomea  more  finely  giantilar,  and  indintincc 
lines  of  Btriation  are  »eon  (9),  which  Itegin  at  the  peiiphery.  At  this 
stage  the  organism  may  pre.H5nt  the  ap[)earanoe  of  a  beautiful  roEutte, 
Hs  figured  at  Fig.  I.  9  and  10.  The  eegmentntion  progrewDfl  until  the 
Antire  protoplasm  in  divideil  into  fioni  twelve  1.0  eighteen  ot*  twenty 
sphe.'es  (10).  The  fhell  of  the  corpupcle  containing  the  pHrasite 
uauidly  Imri^t.'',  and  the  small,  roiinde<l  hyaline  Ijodiea  ate  set  free 
Each  ono  of  thoKe  little  borlies,  a»  repi-eneiitefl  at  I'ig.  I.  11,  con^iitts 
of  a  translucent  protoplasm,  with  n  central,  more  highly  refrnctile  epot. 

The  HcgmcntJition  la  regarded  as  a  reproductive  ptocees,  and  these 
amall  apboii^id  bodies  are  Iwlievcl  to  be  the  sjKiiex,  u'hirh  penetrate  a 
oew  set  of  coiTiiiwrleR,  and  so  Iiegin  a  new  cyfle  of  development.  The 
presence  of  the  flcgmenling  form-t  in  invariably  asROcialed  with  the 
paroxysm.  On  finding  them  in  the  blood  one  can  pi^odict  with  certainty 
that  a  paroxysm  k  imminent.  In  quotidian  fever  we  have  to  deal  with 
two  grotipA  of  t«rtian  (or  three  gi'on]>8  of  fpiartai))  paraMlCii  maturing 
on  eucce.'wive  days  ;  and  the  full-grown  gegmenting  forms  of  to^lay'B 
IMin>xysn)  and  the  half-grown  organiHms  of  to-monow'a  attack  are  to  be 
found  in  the  blood. 

(h)  Qiiiirta'i  Fcfrr. — The  ea.ily  forms  within  the  red  blood  corpuscles 
are  amo-lxiid  todies  similar  to  those  of  tertian  fever.  Soon  (Fig.  11.  2), 
however,  it  is  notice>d  that  the  pigment  i»  different ;  the  granuleii  are 
larger  and  blacker  (Fig.  11.  3  and  4),  and  the  ama'boid  movements  are 
not  so  active.  In  their  growth  ihe  parasites  do  not  decolorise  the 
corpuscles,  which  nonietim^a  havp  a  greenish,  very  hr.issy  look.  From 
tbe  slxty-foui'th  to  the  seventy-second  hour  the  amoebse  have  reached 
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their  full  development,  occupying  the  greater  potlion  of  the  affected 
corpuscles;  but  a  thin  rim  of  coloured  stroma  can  usually  be  seen  (fig, 
II.  8-10).     Some  of  the  corpuscles  are  completely  filled  by  the  pantiiei 
(Fig.  II.  11).     Even  at  this  stage  a  skilled  observer  can  usually  reoognin 
the  quartan  from  the  tertian  organism.     The  pigment  granules  tha 
collect  towards  the  centre ;  and  in  so  doing  usually  form  distinct  nji 
(Fig.  II.  12).     Then,  as  in  the  tertian    form,  the  organism  bcgint  to 
segment;  a  marginal  indentation  is  first  seen,  with  lines  of  radiatioi^ 
and  a  beautiful  rosette  is  formed  which  segments  into  from  six  to  to, 
occasionally  twelve,  small  spherical  or  ovoid  bodies  (Fig.  11.  13,  14,  ud 
15).    The  character  of  the  pigment,  the  smaller  size  of  the  organism,  [b« 
smaller   number  of  segmenting  forms,  and   the  length  of  the  cycle  of 
development,  are  differences  which  separate  the  quartan  from  the  teitiu 
variety. 

In  the  quartan  malarial  fever  the  blood  may  show  two  or  more 
groups  of  parasites.  There  may  be  two  groups  which  reach  miUurilT 
on  succ'jssive  days,  with  one  day  of  interval — double  quartan  fever;  or 
there  may  be  three  groups  of  organisms  maturing  on  successive  diyi, 
causing  daily  paroxysms  —  triple  quartan  fever.  In  this  latitude 
quartan  infections  are  very  rare. 

2.  r/ifi  paiasile  of  tlu  irregular  Malarial  Fever. 

In  the  more  irregular  types  of  malarial  infection,  which  are  met 
with  in  the  autumn  months,  a  third  variety  of  organism  ma?  bt 
rouognisod,  which  has  been  specially  studied  by  the  Italian  obeenen. 
The  e;Lrly  form  of  this  parasite  is  not  unlike  that  of  the  tertian  uid 
quartan  varieties ;  but  the  hyaline  body  is  more  ring-like,  more  higtlf 
refractilc,  and  I  lie  central  part  often  looks  shaded,  as  if  a  more  Bolidbody 
weio  enclosed  within  a  vacuole  (Fig.  III.  1-6).  As  this  form  increasa 
the  aniieboid  movements  are  well  seen.  The  pigment  is  in  6mal! 
auKMiiit,  at  fiirit  in  the  form  of  one  or  two  very  dark  gjanules  at  tbe 
mirgiri  of  the  aimeb.'e;  and  the  pigment  nevei-  becomes  so  abuiulantu 
in  the  terti,iu  q:  (piaitan  forms.  The  organism  rarely  occupies  mow 
than  aliout  one-third  of  the  corpuscle,  the  stroma  of  which  is  never 
entirely  decolorised.  On  the  contrary  it  often  presents  a  cHrkiui 
b.arisy  g;eon  appearance,  and  looks  shrunken  or  crumpled  (Fig.  111.  ']■ 
The  cycle  of  development  of  this  form  is  rarely  carried  out  entirely  in 
the  circulating  blood,  l)ut  the  bfjdies  with  centrally  placed  pigment  irfl 
not  uncommon.  The  observations  of  the  Italian  observers  seem  to 
show  conclusively  that  the  wegineTitation  (Fig.  III.  14-lG)  takes  place  in 
the  s]ilcen  and  in  the  bone -manow  and  internal  organs.  The  leiiglbw 
its  cycle  of  devclo]iment  has  not  been  determined.  Probably  diiferent 
gioups  matuie  at  varying  intervals  of  time.  The  fever  associated  with 
this  organism  is  characterised  by  irregularity,  the  paroxysms  are  not 
at  definite  ])eriods,  and  the  pyrexia  may  be  more  or  less  continuoui, 
with  reniirtsiuii.t.  This  form  is  associated  with  the  severer  types  of  the 
malaria  seen  in  the  late  summer  and  autumn  —  the  seativi^autimual 
fevers  of  the  Italians. 


Fio«.  1-11   allow   the  ({Tuliial  develnpnicnt  of   th«  unMrhs  wilhtii    the  ml 
e(»rpntcl».      KigiirM  S-6  thnw  thp  atiin-l>olrl  rhancfo. 
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Ties.   1-H    show  the    varicnis   forms  of  iiitnLcorpusciiKir   orgiiiiistiis   in    the 
BatiTo-Auttminal  fevtr. 


IV. 


Twfi  Jinjii'lliife  organisms. 
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There  are  several  additional  points  of  intereat  about  the  parasites  : — 

A  corpuscle  containing  ;t  half-grown  organism  may  suddenly  rupture  ; 
the  hemoglobin  ditfuses,  and  the  pigmented  parasite  is  sot  free.  The 
parasite  may  break  up  into  two  or  three  portions  ;  perhaps  from  pressure 
on  the  slide  ;  and  slight  amo)l)oid  changes  may  be  seen.  In  other  instances, 
apparently  from  certain  free  cxtra-coipuscular  organisms,  the  icmarkable 
Jlagtllak form  develops  itself.  The  pigment  becomes  more  central,  and  the 
granules  dance  with  great  activity.  Suddenly  long,  thread-like  piocesses 
extend  from  the  liody  of  the  parasite  and  display  remarkable  movements, 
thrashing  about  over  the  corpuscle  with  extraordinary  rapidity  {Fig.  IV.) 
A  flagcllum  may  breJik  off  from  the  main  body,  and  move  about  inde- 
pendently among  the  corpuscles.  While  these  Hagellato  bodies  appear  in 
both  the  tertian  and  quartan  fevers,  they  are  very  much  more  numerous 
in  the  inegular  malaria.  The  significance  of  the  flagellate  form  ia 
still  under  discussion.  A  full  discussion  of  the  vaiious  views  held 
regarding  them  is  to  be  found  in  the  monograph  of  Thayer  and 
HcwctKon.  I  do  not  agree  with  those  who  regard  it  as  a  degenerate 
form. 

In  the  ajstivo-autumna!  fevers  there  is  developed  also  a  very  striking 
body,  to  which  much  attention  has  been  paid,  the  "  crescent "  of  Laveran. 
In  any  ca,se  of  irregular  malarial  fever,  which  has  lasted  a  week  or  more, 
these  bodies  are  to  ho  found.  They  are  developed  within  the  red  blood 
corpuscle,  the  margin  of  which  may  usually  be  seen  on  the  concave 
euiface  of  the  crescent  (Fig.  V.  1  and  2).  The  border  is  very  shaiply 
defined,  the  proto])hism  uniform,  homogeneous  with  coarse  pigment 
granules,  often  in  the  foim  of  rods  which  arc  collected  about  the  centre. 
Bodies  similar  in  structure,  but  dilfeiing  in  form  being  ovoid  and 
rounded,  are  aLso  met  with  (Fig,  V.  3) ;  and  one  can  trace  the  change  of 
u  crescent  into  an  ovoid  or  rounded  body,  which,  in  turn,  may  in  some 
instances  be  seen  to  project  Hagella  and  form  a  flagellated  body  similar 
to  that  derived  from  the  extra-corpuscular  organisms  above  referred  to. 
Most  autho:s  say  that  both  kinds  of  flagellated  bodies  do  not  develop 
unless  the  blood  be  exposed  to  the  air,  but  an  exposure  of  one  or  two 
minutes  gives  the  best  results  (Ross).  It  would  seem  then  that  they  do 
not  exist  as  flagellate  forms  in  the  circulation. 

Active  phagocytosis  goes  on  in  all  forms  of  malarial  infection.  The 
pigmented  leucocytes  re|)iesent  the  white  blood  corpuscles  which  have 
devoured  the  pigment,  or  more  commonly  the  organism  with  the  pigment 
in  it.  The  flagellate  bodies  are  almost  constantly  attacked  by 
leucocytes. 

Tliu  iclation  of  these  varieties  of  the  malarial  parasite  to  each  other 
is  still  under  discussion.  Golgi,  Marchiafava,  and  other  Italian 
observers  hold  that  they  are  distinct  varieties,  not  interchangeable, 
though  closely  allied  biologically.  Laveran,  on  the  other  hand, 
contends  for  the  unity  of  the  forms,  which  he  regard.?  as  modifications 
of  one  i»olyniorphic  parasite.  Our  experience  in  Ualtimore  strongly 
corroborates  the  views  of  the  Italian   workers;    but  with  the  present 
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itnpv.ffct  knotrlcilgu  of  tlio  full  life  history  of  tW  p»rasit«  t1i«  quMtaon 
uaiuioi  bu  cuii^iilti.'uil  us  sottlml. 

ClatUfieutioA  of  t}ie.  pava-fUts. — Here,  loo,  ihoro  is  much  uncortainty 
Aiul  correa|)Oiuling  <lidcu^i8iut1.  A  nmjority  of  authors  pliic«  the  parMiMt 
uiuoiig  tbv  Spirro-.m  in  the  onlcr  of  the  UieimMSpm-ulia  of  Daiiiluwsky ; 
oihera  pLiL't!  Lhem  in  the  SitiYOiIinia,  tiiiii  spcLk  of  them  a«  Htemamala, 
Until  the  iii:iilur  ia  »cl(le<j  we  cttii  s^iuak  of  the  [>ar»»ito«  as  AtmuiiorMi, 
and  uao  eiu-h  named  &*  a}naU\,  se'jirifrntiiiif  /vnns,  fa'jcilait  Mits  and  croem^ 
to  specify  iho  vaiioiis  forms  a^sunio^  hy  the  paniBiles, 

JltrnuilouM  ill  oilier  imiiiuds.  —  Blijoii  p«rH»il«)t  sre  extremely  common 
in  void-blooded  auimiiU  and  in  birds.  They  muy  be  beet  studied  iu 
the  frog.  Birds  apjiuar  to  suffer  from  &  midariul  infection  similar  to 
that  in  man.  In  one  fomi  the  panoftitos  develop  themftelve*  within  the 
wrpuRcles  and  segment  us  in  man. 

TJif  i\irasUfoiil.<iiU  lite  ].o  lit. — Considering  the  number  of  investigotorg 
at  work  upon  the  i^ubjecl,  it  is  slrun;;^  ihut  wv  ;i.e  u«  yet  ignorant  uf 
the  form  in  which  the  parasite  exists  ouuide  the  body.  The  only 
obseri'ntion  hearing  on  the  question  1^  one  of  Grass),  who  found 
encysted  amu>biu  i[i  the  nostrils  of  birds  hung  in  ciiges  in  maUrial 
regions,  and  subsequently  found  hoimnma^btc  in  their  blood. 

In  another  wide-spread  disciso  pniduccd  by  blood  paroritM — the 
Texas  cutile  fcver^the  hn-matozua  a.e  conveyed  f.om  animal  to  animid 
by  means  of  the  cattle  tick.  U  has  boen  suggested  that  the  mosquito 
may  possibly  be  the  carrier  of  the  contagion,  but  of  thia  there  ia  no 
evidence.'  As  previously  mentiuucd,  the  genentl  opinion  is  that  infec- 
tion takes  pliiL'O  through  the  rcapiiaiory  ii'acl. 


. 


'  irthacTrarvDt-itiBpoil  uphstT  l«  wntiihwl  fur  oomn  tiiiKV  in  manf  UittaDCM  tlitptsni'Dt 
h  uonUina  U  oWr^ed  to  trvcuiuc  *«;Uale>l,  (lie  body  lUvtf  to  uiulvrgD  rcmwkabl«  chufw  eC 
forilb  and.  tJoUly,  to  throw  out  tla^lU  just  oh  bapi-ent  Ut  tliu  cam  at  Ibc  "free  extm* 
cArpaMular  oi^puiiiin»"  or  the  Mm[>lr  ivriiMi  kiiiI  quulaii  iiuwilct,  a»  iiientinti*^  iii  Hm  t*tl, 
Tbv  cnacmt  of  Ihu  "  astlvo.autimiml  fetvn  "  U.  Iliimifura,  tlia  lioiiiolaftuit  of  tfav  ^*e  aitrm- 
cofpnTCulu  atxiuLMiuK  o{  tb«  tenuuu  aiul  qi3»nani>.  Arvi'i"^  from  tW  i>«U-aMwrtHiiwd  aaU 
vary  rcmukabk  tnez  that  n<:itticr  or  these  rormt  ol  ttncHUlti  Unli^  an  <lev«ja|)o<t  uuUl  tki 
lilooii  cmitaining  tla-tii  han  lircn  tcr  mnr  Uini-  out  of  tli«  hmlv,  llr.  Maiiiani  (flnV.  ifaLJvatr. 
I>cc.  ftlli,  l^M]  ruiicluiln  tluit  thrii  funirlioii  \ic*  miLMile  tlic  IhkIv  ;  iu  fuel  ihst  thpir  purf'^at 
|4  the  eauUuujvUflu  of  tb<?  lltu  at  the  tiulvts  jxinuitte  uutsUlc  tlie  hunian  liody.  As  tbcy  take 
thiMr  ari)fiu  tram  w)inl  wm  at  oiil'  tiuip  au  intra  corpiiFH.'ulu'  anKFtMiil  boily.  Lu  trganl*  tht 
Hagrlla  a*  lta^Uit(Hl  apaTi-n,  Iho  ll>K<t|Inii)  Iwiiig  firoviilFil  lor  pQTpcHM  of  locomolkon  aad 
praetikUon.  Ar|{>'itij{.  »Ui>^  fiuiu  llm  inanirMt  iiialiiliiy  uf  tbu  cwxwit  aii<l  *Tm  vitR' 
DonHiMUlar  bodlw"  Mi>oDUUiiiiuty  it)  k-ate  the  Ll<X'iJ-ti^i.-Lii>rinan,  frotn  tlic  kooini  brta  or 
th*  gMj^fiLicBl  auil  eudiriuic  JiaUibutioti  u(  liuilanivl  iliwoM.  fmiu  llie  i-|uw  Mulogy  in 
liiaLnKii?-jI  ivqiilraiiiaota  IwlwMn  tbs  maUm  tanuil*  ami  fllnrin  noctuTna,  aivil  fmin  bmbjt 
uthFrdn-iirn'tAiima,  Mboxhi  codcIwIw  thnt  tho  iDowgnito  i*  tli«  ■gfut  wbi'.-1i  rvmow  tha 
naUrift  (>ar.ult«  from  the  hnnifttt  body  ami  givta  H  ilt«  0|iip«rtinUtT  at  oooUtiuUi^  Its  tulateac* 
ii\  n  Kjmir^.  He  caa*ldei*  tliAt  loalarU  b  very  pmbably  a  iltAniw  of  iiiMcLt ;  tfae  ikaUrial 
nrpnUm  Mtig  k  gnig«riiilfann  |ianulta  cnpakla  of  llrinjt  in  Ihx  Ixxly  nf  uutn  or  in  th«  body 
of  iBM^uICo— tlw  boata  twinit  iiitvTchaiiBeabk  h  to  apMlc  TM*  tirw  U  WA  altogwtliw 
hypothcaU.  Ai  a  matter  of  fiuit.  uUng  on  UiBKn**  ■ogswRlon,  SuTgeou-Mjijar  UoBtlil  Ho«h 
I.H.S..  «(  8«cun<k-ralia>l.  Iiiilla.  hy  femlLng  Tnooiuitoe*  on  tti«  blood  of  malarial  luitlMita.  tin 
been  caalilMl  to  tratit  tiw  rnscuiit  boily  toto  th«  rfomoRb  of  tho  tnaM|uit<\  whcra  it  r^ililly, 
*i»I  In  alinivl  «*>Ty  Iik^mjicv,  |nu««  Ihniiigh  Ibe  uvoiit,  K|i|ji.'riral,  luit  Au^llale  tUff',  ll>* 
Ibjpdluiu  Qtudly  ttnalduj;  sw>y  Awi  awliomlug  aLou;  u  if  in  Monli  vt  souiu  tuitabk  aUiu  ta 


fALAKUL  FEVER 


Juorutatum  fxfvrimails.  —  Since  Goihardt,  in  1 88-1,  showL'd  that 
tii»ld:'i»l  Fcvur  cuiilil  he  tniiifiniiucd  tty  JtiocuLaliuii,  many  contirtDfilury 
oxjwrimcnta  have  been  made,  chiefly  by  lulian  obecrvcra.  A  full 
.'iccount  of  these  is  given  in  the  niynogia])h  of  Thayer  and  Hewctson. 
Tboy  uru  siiilk-iunt  now  to  b\ww  that  thu  (lisuaGO  niuy  bo  tntiibiniUed 
dirocCly  from  man  to  man.  The  [>criod  of  incubation  U  fiom  eleven  to 
twelvo  ilays  in  tlio  legular  iiit eriditteni e,  unci  from  two  to  five  days  in 
Ibo  irrugular  autumnal  fevur.  In  almoht  every  instance  the  vnrioty 
of  orgjniitm  introduced  haa  been  reproduced. 

Coi'relalhn  of  tympivms  with  the  life  history  of  the  paratite. — The 
remarkable  clitucul  featuri-s  of  uiuluriu — [iiii'Licuhtrly  the  jmroxysmol 
character  of  the  atuicks,  the  rnpid  ana-miu,  and  the  jirofound  toxic 
feature*  of  the  suverur  forms— timl  h  rwidy  explitnalion  in  what  we  now 
know  of  thu  luodu  of  growth  and  action  of  the  lin.'matuzoa. 

The  corrcsiMindcnce  of  the  cycHcai  developmtnl  of  the  parositM 
with  thu  intermit luncy  i&  ouu  of  thu  most  iiilerusting  Uiscovuries  in 
paihologj'.  The  ague  jiaroxyam  'ib  uasocialod  with  ilio  BCgnientulion  of 
enormoua  groups  of  intra-corpuacuUramoebte  ;  and,  iva  Bacotilli  suggests, 
the  »yniptuiu»  tire  probably  due  to  loxioes  libenitvd  during  s|>oruUtion, 
or  to  Bubdtiineea  set  free  in  thu  blood  by  the  nipid  destruclion  of  a  largG 
number  of  ii(i  corpuscles. 

It  has  buon  shown  that  the  toxicity  of  the  urine  is  increased  during 
the  paroxysm ;  and  the  dissuniinated  areaa  of  necrosis  which  have  been 
found  in  the  organs  of  the  body  by  several  obscr^'ers  are  similar  lo 
ibomi  produced  by  the  soluble  toxincs  of  bacteria. 

The  aniiMnin  ia  a  direct  icsitlt  of  thu  destruction  of  the  red  blood 
corpusclta,  which  aie  greatly  reduced  in  number  nfier  each  p.iroxysm. 
The  melanaimia  and  the  accumulation  of  the  pigment  in  the  liver  and 
in  thu  sploon  nnil  bone-marrow  aie  secondary  to  this  activo  destruction 
of  the  red  blood  corpuscles. 

And  lastly,  the  diBapjiearance  of  ihfi  eymptoios  of  malaria  aft«r  ifao 
use  of  r[uiTiitie  is  due  dimcLly  to  the  p;inisttieidal  action  of  the  drug. 

Morbid  Anatomy. — The  prinnny  and  the  most  important  changes  arc 
in  the  blood.  Tlie  condition  of  metana.-ni.iu  has  been  recognised  eiuca 
1817,  when  ilockel  discovered  the  pigment.  It  rosulia  directly  from  tho 
destruction  of  the  red  blood  corpuscles  by  the  parasites.  The  parasites 
ihcuisclvcfi,  a«  well  as  pan  idea  of  free  melanin,  are  taken  up  by  the 
leucocytes.  Tho  blor^l  is  hydrn.-mic  ;  and,  in  eases  of  very  intense  infec- 
tion with  rapid  dextructiun  of  corpii»rlc-s,  there  is  ha-inoglobinniiiia, 
with  tinging  of  the  serum.  In  the  mehuuemiu  of  chronic  malaria  tho 
pigment   aoeumulates   in    tho    spleen,    liver   and    bouc-marrow.      Tho 

which  to  baiy  LWrIf— itmno  ciell  cnrTM|Kniiilri^  to  thi^  hiinian  hlivxl  iKirpnAcIo  in  which  its 
liuiiiuUtxUi'  — tlie  upori!  ilerirM  from  lli«  rrawlU-liml)-  —  ljurii-"i  ilaclT  In  Uic  liiiliiiiii  ilifptliDa. 
tJwliig  tn  lite  i»iiiiil«iien  at  lUi^  11n;ei-lh)m  uml  ullivr  ililEc-iiltlw,  tl)«  |>rn||[TD«i  of  clii>  junitUi  In 
iiioHjuitQ  Iiiw  ii«t  oe  yet  \wu  traevl  nirlhur  :  but  tliat  d.'«i-lo[-iiii-nt  lo  tlio  vxtciit  tlt«<.-rHwil 
doed  taku  iiIaui  in  moiuiuitA  in  virrUin,  niul  in  nltMt«il  bj*  nuiiiin-uiia  mlcniKniiii',  {irifpon- 

tfnoit  ijovr  ill  L!ngluti<t.      Hma  hiiya  li«   liiii  FiK'triilni  kii  )piiiic  tiialurul  fi-iVr   U>  lirulllijf  uiiUl 

by  adiDiDisteriu];  to  Uivoi  wfttvr  lu  whicU  mAlwiMtcd  iiiot>|alto«s  haii  di«d. — Kp. 


opportunities  for  otticlyiiig  f«t)il  cas>cs  of  simple  intormittenU 
very  common.  In  u  vAne  of  death  by  Hccideiit  in  Ifae  B<.-confl  we«l(  of  dii 
utjiUtly  thtt  Hploeii  vns  eiiltirgcd  (weighing  800  gmninie^),  ilifHuoDt,  utf 
very  dark  led  in  cotgur.  Tlie  liver  wvjghed  200O  grituimes  ;  itw  tun'in 
waft  smooth,  mid  tho  Biibittiiiice  of  a  (U:k  liiowii  coUnir.  In  aatt  i4 
long  !«t:iu(ling  tho  IJvo:-  .-md  itplecti  ate  Hrmer,  and  t^how  pigmonUtiqa. 
particiitarly  about  tbe  CLipsule  and  in  the  fibrous  trabvculjo.  Tha 
milaiial  p;ii*asit«a  a"e  toadily  recognised  iti  the  blood  oorpUMJot  wiiUi 
the  capillarica.  They  are  vei^  nnequjiily  di»tiihm«d  in  the  iliiren* 
formic.  During  life  ihu  quurlait  and  teitian  varieties  oie  lut  wnk 
fn  I'lrge  niimlws  in  the  ci -ciiUtitig  blood ;  whili>  the  gpslivn-autnmnj 
variety  1^  foand  chieHy  in  tha  spletn,  bone-nmn-ow,  and  Ii*er.  h  ibi 
org.ins  the  p(r.i9it«s  n  c  found  moet  nbundnntly  within  the  capilbiiK 
pirticuliirly  along  the  walla  of  tlio  krger  veins.  Active  phapotTWwi 
goei  on  in  the  blood,  (ho  moTu>-  and  jMilynuclent'  leucoiytcs  Insi^ 
tbe  luoiit  lujcive  agents.  The  statement  of  Motitchnikofr  tint  lit 
enilol-lietiikl  celln  of  the  ctpilkrics  eapccially  of  tbe  liver,  lak«  np  tl« 
poTftsite-s  hi»  been  coivoboruted  by  Ifarker.  The  macixiphiigM  d  tkl 
spleen  phy  a  very  important  piirt.  and  Knpffor's  cells  of  the  liver  ilis 
show  much  pigment.  Ueceiit  studies  have  itlM>  shown  two  imimfUM 
changes  which  are  veil  bionghl  out  iu  Barkoia  study  of  tlin  bttl 
C43eit  from  my  wards;  namely,  the  ofcurroiicD  of  areas  of  neciwii  in 
the  spleen  and  liver  vei'v  sirailftr  to  ihoitte  wbtrh  ocx:ui'  in  diphdieiiiisd 
in  typhoid  fevei*.  In  the  liver  thc»e  may  repiiuient  the  primary  ehwp 
whii'-h  letvd.s  to  ciri-ho.<ii3  In  iKith  acute  and  chionic  rases  ihromhoM 
of  the 'OLpilUrie^  is  met  with  in  the  bi-ain,  nui\  in  thv  vplixin.  littf, 
kidneys,  stom^ich,  and  iiilesiinc^.  The  lesionii  in  the  inleetiim, 
described  by  Barker,  are  of  ei|>ecial  interest;  us  upon  llicm  proUblr 
depen^  the  severer  svmploms  in  the  gastric  and  intestinal  typos  of 
pernicious  malanii.  On  this  [mint  Barker  stAtee :  "When  ve  coiuiiti 
the  many  vari ilionx  po»»i1ite  in  (tie  iinplioition  of  the  cupitlariM  in 
org  in,  the  divert^ity  of  the  disturbances  of  the  ce.ubral  fuiict 
obsoi'vablo  clinically  bcconms  ciuih'  iindcrstundable.  It  i»  not  <hlfi< 
to  conceive  th.-tt  heroin  imuy  lie  the  key  to  the  tranitilory  a|4iae)a«, 
variation  in  degree,  extent,  or  dumtioo  of  the  paralyfioa,  or  u(  tkr 
mental  irrcgulnrities  occasionally  noticeahle  in  the  severer  fonui  ^^ 
ie«tivi>:iLiltilniial  fever;  and  when,  along  with  other  thiiige,  we  i4^| 
member  that  comp:iratively  limited  disturbances  of  the  rircuLtlinn  v 
ce.'tiin  of  the  vital  centrcK,  nuch  as  the  medulla,  sufhirc  nt  timvt  to 
Cauiie  »ntlden  death,  it  is  not  Hiirprixing  that  the  ty)>e  of  matanAl 
infection  which  is  associated  with  the  po^ible  occurrenco  of  the  capilUrr 
thrombi  of  piiru^ites  should  have  won  fo."  itself  the  title  of  maUuu 
penit'-waa." 

hi  malarial  cachexia  the  aneemia  is  profound.  Tho  spleen  is  greatlj 
enlarged,  weighing  fiom  jicvcn  to  ton  ponnds  ;  infirm,  ami  cut*  with  iwn»t- 
ance  ;  the  Citp&ule  i»  thickeneil,  and  tho  parcnchyuui  i»  biowtiiKh  or  yello* 
brown,  with  areas  of  deep  pigmentation.     In  very  protrACled.  cawa  tkt 
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organ  ti  oxtmmfljy  nicl.itiotic,  pjiiiiVnI.iiIy  in  titc  tvaljeculm  and  about 
the  vMoeU.  The  liver  m;iy  be  much  eriian;e»i,  but  the  iiicr«ax«  in  size 
is  uiodemlw  ill  pro|)OJtion  t-j  ihiit  of  the  sjilccii.  Tlic  uitKuiiiL  r>f  pig- 
mont  diifused  tbi-otighout  it  givca  a  shitc  colour  to  tho  ttictiuii  ;  vary- 
ing with  the  durjitioti  of  the  diseuse,  the  sbiido  is  fruiu  »  light  giav  to 
u  di:up  fihklu  gniy  :  boiii'-iith  the  capHiih:  and  surtuumliiig  the  portal 
veaseli!)  there  is  a  deep  iniprcgiiniion  with  niehiniti.  The  kidneys  are 
enl^iigt^d,  gi-:iyiah  red  in  colijiir,  ;tnd  uitasi^f  pigiuuriUiUon  tiiay  be  seftii 
ill  ihuiit.  Tho  puritunuiim  i&  UKUittly  uf  a  duop  slnto  colour :  uiid  tliQ 
nmcoiis  membrano  of  tho  stomach  and  intestines  hit«  th»  s^iniu  hue. 
The  brain  cortex  »hon'9  a  deep  reddinh  giay  colour,  or  in  very  i-h  onic 
easoB  a  dark  shitu  gray  or  a  ehoi;uliit.u  bruwn.  In  soma  of  the  rouiaiose 
cases  tho  capilhiiioR  of  ihe  gniy  matior  are  atiitfod  vrith  red  blood 
corimtctes  cunUiiiitng  the  puiHciteo. 

Symptoms. — iwiilnitutH.—As  mentioned  iibove,  the  syniptoina  follow 
exposure  iit  a  varijiUe  pei i(xl — from  Lhieo  to  Hvo  duya  in  iho  irregidur, 
and  from  teti  to  twelve  daye.  in  the  regidar  iiuhiriul  fevers.  In  very 
malariouti  regioiia  nownimerx  nmy  be  Hei^ed  with  the  intcmiitteiit  iovor 
within  a  few  driys  nftii-r  their  jurivtd.  On  tho  other  hmid,  thtiro  arc 
ruuiarkuUe  cksus  iii  uhich  a  pt;r^oii  hns  thvell  for  a  b)ng  time  in  a 
iiuho'ioiis district  without  niatiifii8litig  ativ  tiynijitoniK,  and  yet  on  teiiiovul 
to  another  country  hjia  hitd  scveriii  jwroxysms  of  inlermiltent  fcvor. 
Thure  are  iust^ucoa,  too,  in  which  the  process  seuins  to  be  hiteul 
throughout ;  and  a  person  may  dwell  fur  yearn  In  an  irifucled  region 
without  having  [Kiiuxyi'init  oi,  iitilctjd,  fever  uf  nny  sort;  and  he  may 
theti  couie  uiuler  obiservation  for  the  fiiiit  time  witli  anauuiu  aud  a 
greatly  enlargf^d  spleen  iini!  liver. 

A  »;i[Ufjictiii-y  clas*ifir;ttioit  of  tho  varioUB  foiitia  of  malarial  fever 
is  diCticuit  to  make.  It  i^,  perhaps,  beat  to  eoueider  them- under  the 
primary  subdivisions  of  rogul.-ir  nnd  irregular  miilnriji]  feveis;  liiD 
former  embracing  the  tiue  inleimittuntii,  and  the  bitter  the  lemittcnt 
and  wntinuous  fevers:  in  a  thiid  subdivinion  may  bo  considered  the 
afier  cll'ects  of  the  iiifeotioti ;  namely,  the  nuihiiial  riichextik. 

I.  Regrular  malarial  fevers. — hfenniltcnit. — There  arc  two  iniportaot 
types,  ihu  tertian  and  the  (juartan. 

J'tfiian  Fiver. — Thin  is  the  conmion  infection  in  lenipfl"ato  climates. 
In  the  Bingle  t«rtian  the  paioxyeni  recurs  at  the  end  of  forty-eight 
hours;  in  ilouble  tertinn  there  is  a  jjai-oxyfim  at  llie  end  of  every 
twenty-four  hours  —  quotidian.  Of  3.'i&  caftoa  in.whif^h  thn  lypicjil 
tetian  organisms  we:e  present,  there  were  151  eases  of  single  infec- 
tious with  a  pinuVRtn  at  the  end  of  forlyeight  hours,  and  188  double 
ilifectioiu  with,  a  jtaroxyani  at  the  end  of  twenty-fDiir  boms. 

The  tertian  infection  can  be*  readily  recognised  by  the  appearance  of 
the  intni-eellular  ani<ph»j  and  the  methml  nf  their  segmDtttalion.  In  a 
large  proportion  of  tho  cascb  the  paroxysms  arc  vciy  regular  in  form  ; 
thus  of  1 1 6  cases  showing  irifetliou  with  I  wo  groups  of  tertian  urganiams, 
111    bad    characUii'istiu    (juotidiun    ptiruxytims.       Yuriatiuiia    from    the 


regular  iorm  are  rare,  and  consist  chiefly  in  alwrtive  pAroxTmu,  «  tt 
uii  irrogulnrtty  of  the  course  of  spontaneous  (Jisappvarance.  Id  i  few 
iiisUiices  of  iiifocUriri  wirh  tlio  tertian  org«nifini9  the  tempeniUire  m 
irregiil;ir,  with  »  »liglit!y  iciuitteiit  characte",  for  a  week. 

TbiLt  the  (|ur>ti<lijm  jriterniittent  is  ilue  to  the  sctioti  of  I  wo  g:aaft 
cf  the  tertian  ivaratiire  <o>r  three  groupn  of  tha  qiiArtan)  U  Rbotrn  m( 
only  hy  the  btoocl  exam i nation,  in  which  the  two  sets  of  or^giBJnt 
can  lio  ili»tiiigui»h<^l  al  diifereiit  ]K;i'iu(l»  of  their  [IcvelopiucDt^  hut  kIm 
by  the  teni[>ei'»tur(!  curve:.'!  which  imiii-xte  that,  the  I'hilU  of  .-tllcrutf 
d.iy9  lire  similiir  in  tliu  hours  of  ii[if<et.  A  doec  of  tjuiaiae  gim 
jiwt  lieforo  or  early  in  a  |Jiiroxyani  will  destroy  the  [H'o<hiota  of  Kg 
mentation  of  the  f;roitp  of  organiitmfl  which  han  to-day  reached  in 
development ;  hut  the  half  grown  set  of  to-morow's  paroxysm  will  n«  U 
iiiflnnnrni].  Thus  u  case  of  qnntjilian  fnver  is  not  infreipicntly  chu^ 
into  one  of  tertian  after  adniit^ion  to  ho.'^pital.  Viioti<lian  inlemiiKWl 
favei-  may  ulso  ho  aBRociiile<l  with  the  »sttvo-ailtumnaI  parasite  :te 
there  are  marked  differencra  in  the  pamxyama,  which  are  lob^, 
averaging  tweuty-one  houia :  iu  «ue  iustauco  ihey  lasted  thirty-<i^t 
houra; 

Qtmrtan  intermittent  fever  h  rare  in  this  Intitiule.  Thera  wve 
only  five  out  of  a  total  of  GIC  cases  examined  during  the  fimt  fiv«  j^ein 
at  the  Johns  Hopkins  !Io^]MtaI.  Two  of  the»o  were  single  infeeda 
with  the  paroxyum  iit  the  end  of  seventy-two  hour*,  and  three  vn 
triple  infections,  in  which  there  was  ii  jiaroxysm  every  diiy.  There  «ii 
no  instance  of  donhlc  tiuarUin,  in  which  there  is  an  interval  hutvta 
two  siEccoJuive  jjaroxysniii.  As  I  have  said,  the  (juartaii  form  of  tk 
parasite  is  readily  recognised. 

Vhfmmu^iut  of  the  atlafk. — The  ordinary  paroxysm  is  divided  into  ikw 
period:! — the  cold,  the  hot,  and  the  sweating  stiigee. 

The  wW  riaof.^At  the  onset  the  patient  feels  tired,  stretchois  htmid 
frequently,  yawns,  hjis  slight  hftiirtache,  uneasy  sctisatious  in  the  ejiip*' 
ti'ium,  and  eometiines  nausea  and  voiuitiiig.      At  thi:$  stage  the  to- 
peratiire  has  already  ri^cn.     In  a  lit.tle  while  the  patient  Wgine  to  Inl 
cold,  and  soon  to  shiver,  and  he  seeks  the  fire,  or  covers  him»elf  wA 
tho  l)c>i  (rlothcs.     The  face  looks  eold  ;  the  tip  of  the  nose,  the  lipi  nl 
tho  fihgcrs  are  lihic,  and,  in  the  fully  developed  rigor,  the  whole  boJy 
sh-ikes,  the  l-eelh  chatter,  ami  the  movements  may  Iw  violent  enough  t» 
shake  the  hud.     Not  only  doe«  the  patient  look  cold  and  blue,  and  M 
cold,  hut  the  Rtirfacc  thermometer  indicates  a  reiltiction  of  the  aba 
temperature.     On   the  othvr  hand,   the  rectal  temperature  during  llifi 
chill  may  reach  105"  or  106°. 

Of  other  sym|)tonis  associaleil  with  the  chill,  nausea  and  vomitini 
are  very  common.     The  headache  is  often  intenre ;  the  [mUo  is 
and    rn])id ;    the  urine  is  increiised  in  ipinntity.     The  chill  lasts 
twenty  minutes  to  an  hour;  sometimes  in  very  severe  paroxyraw  fof 
two  hours  or  yet  longer. 

The  Iwt  tictffi  is  ushered  in  by  flushes  of  heat,  and  gradually 
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coldness  of  the  surfnco  di.'utppen.ra;  ihe  ehivenng  couse^,  iiiul  rooh  the 
Bkin  becomes  intensely  hot  and  dry.  Tha  contrast  in  the  pjitient'* 
uppouraiivo  is  very  remarkable.  The  face  becomes  flufihe<l,  the  hands 
are  cong08tcd,  the  general  siii'fiice  \%  redilened,  the  heart's  fiction  lb 
furcible,  and  the  pulse  U  full  and  strong.  The  hendarhe  het!onies  aggr«- 
v;itud,  iind  is  of  u  very  throbbing  character.  Kpii^tiixtR  may  occur. 
Tho  lem|]cratt]ie  may  not  reach  its  height  nntil  thi»  i^tiigt-.  though  as 
n  rule  by  the  end  of  the  rhill  the  fiL9tiginm  has  been  reA<rhcd.  Tho  hot 
stage  laste  from  an  hour  to  three  or  four  hours.  With  high  fever  th« 
patiQnt  may  become  aciimlly  delirioun ;  unci  a  few  voarH  ago  a  innn  in 
Hiirth  a  »tato  sprang  out  nf  bed  and  jumpod  through  tho  window 
of  the  waid. 

The  ftcraiing  stage  begins  with  ihc  ap])e:iriHK:e  of  in(ii;:)turc  of  the 
ftlcin,  and  gradually  tho  whole  bo<iy  is  baihc^d  in  a  profuse  pcrapiration. 
The  headache  is  relisved,  all  the  uncomfortable  feelings  piies  away, 
and  the  patient  sinka  into  a  refreshing  sleep.  Tho  urine  ]WflHod  in 
this  tttvtge  ia  usually  dark  in.  colour,  and  dejHisita  a  copious  sediment 
of  urates. 

The  total  duration  of  the  jmroxysm  ia  remarkably  uniform  in  the 
regular  intermittent  fever«.  The  average  duration  of  the  psiroxyatn  in 
our  single  and  double  tertian  cases  was  1 18  hum's.  In  the  large  num- 
})er  of  casea  which  we  have  exaniinoi),  taking  two  hourly  observations, 
the  uniformity  in  the  duration  of  thejiaioxysm  is  Homcwhat  remarkable, 
and  contnieta  with  the  iiiturmitting  fever  of  euptictemia. 

One  or  two  additional  points  may  be  mentioned.  In  children  con- 
vulsiona  sometimes  occur.  Herpes  i»  very  fre«iuent)y  neon;  urticaria  ia 
not  uncommon,  and  a  general  erythema  occurs  gometimes.  Bronchitis 
is  not  uncommon  at  the  onset.  Albuminuria  was  preaent  in  133  of  333 
c:ues  in  my  wards  ;  and  the  toxicity  of  the  urine  is  tncreaaed  after  (he 
paroxysm.  The  spleen  may  enlarge,  and  a  soft  bruit  may  be  heard 
over  it.  Orchitis  has  been  nniei]  by  several  observers,  who  did  not 
prove,  however,  by  microscopical  examination  of  the  blood,  that  the 
associated  fever  was  certainly  malarial. 

During  the  p;iroxysm  and  twfore  it,  sogmonting  forms,  or  the  pro- 
ducts of  segmentation,  aie  to  be  found  ;  if  it  be  a  double  tertian — that 
is,  quotidian — the  half-grown  organisms  of  the  next  day's  paroxysm  will 
be  found  also. 

Timf  of  rrcarrttKf. — The  recurrence  of  the  paroxysm  is  usually  at 
the  same  hour  on  the  succewling  day  in  'touble  tertian,  or  on  every  other 
day  in  a  single  tertian.  As  the  di.«ea!io  progreaseii  there  is  often  a  tend- 
ency to  anticipation ;  in  other  oases  there  may  be  retardation  or 
|Mi9tponement.  These  variations  lire  of  great  interest,  and  by  tho  older 
obftorvers  were  anxiously  looked  for  ;  as  the  fomcr  was  thought  to  be  ft 
liud  sign,  and  the  latter  a  f^tvourable  one.  It  is  rare  in  simple  inter- 
mittents'  for  the  paroxysms  to  succeed  each  oilier  with  such  rii))idity 
that  tho  one  b  not  over  bcfoo  the  other  hegin.i.  An  intermittent  of 
ibia  type  was  spoken  of  formerly  as  tiibintratii.     The  paroxysms  recur 
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moat  frequently  in  tho  morning  hours  or  about  nooa.     Lsui 
and  crcning  chill*  nro  rare. 

ir  nut  treated,  simple  intcnuiitcnU  iliuppnr  BpontBaaoady, 
recnr,  or  becomo  chronic;  in  a  few  iniit4ince9  the  dlMMue  assmmik* 
{ieniiciou«  cli:irarter.  S|>ont»iiooiiH  di»appearnt)0«  is  \*f  no  tiMnai  m 
vomimiii.  Of  5^  cuecs  of  tcnitin  infection,  11  sboirod  a  epontAnna 
disappoaiiinco  of  the  ferer  nftcr  udmiBt'ion,  nnd  in  3  of  the  47  rftnaiihig 
ca>40s  tho  fever  diM«p[ie:ii'C()  after-  nnc  or  more  ]titi'oxyi4m«  witboat  tlic 
nil m i tils tr»t ion  of  quinine.  In  such  eases  lecurrenee  is  nlniosl  oertun, 
and  in  ii  fctr  troekd  or  a  month  the  chills  rcappotr.  If  not  pnfcrif 
trt]:it«'l  tli«  {vitient  lioconieH  veiy  xn^niic,  the  itpIo«n  enhirgM,  and  > 
condition  of  malarinl  cuiciiexis  8uporvcnci».  In  temperute  rogiotuili 
rare  to  sec  pcmidons  Rvrnptoms  in  simple  intermit  tents.  No  hkIi 
insttmce  h.'m  ot^i^nrreil  in  our  oi»e!4 ;  Uiit  in  the  tropics  tunuorrli^ 
feiturcs  or  com;*  may  nppmir  in  the  vourse  of  ainiplo  inUiitnitlcntA 

II.  Irregular  malarial  fevers.' — The  KpringKnd  mtly  siunmdrinfae. 
tiona  lire  orilinury  intcrmittents ;  the  late  Kiimnieriiml  nuiuniii  inftKtua^ 
even  in  toniporatc  regions,  tire  clnirrtL-teriwd  hy  n  Ur^o  nunilM>r  of  tiHi 
more  icregnlai'ly  intermittent,  of  fontiitui'itis  and  reiiiilt<^iit  feven^  id4 
of  tbe^niver,  more  pornit:iou8  Lypue  which  occur  ut  ihisseuon  ihm. 
Tho  Italian  observers  have  shown  tliat  with  tlinto  forms  thers  in 
difTerences  in  the  parasite;  there  \%  nut  a  re^ilar  perindtc  N||- 
montation  in  tho  blQ<Hi,  hut  the  |iiix-oes  occuri;  in  the  internal  arpu. 
Ln.veriin's  croscenta  arc  developed,  and  the  flagetlato  organismt  in 
more  coniinou. 

(a)  Irregular   Tniermillenis. — -TliaL    the   aulnmnal    arc    loss  rtdifii« 
thai)  the  spring  nfjiies  is  a  very  old  obseivatiou  ;  the  |uiroxyfmi  in 
longer,  often  ksting  eighteen  or  twenly-four  hours;  they  tend  to ajipittdl 
each  other,  and  by  eoalowonco  we  may  got  an  almost  continuoiis 
with  peilupH  Ji  psemlo-criitiB.     Of  105  cases  in  which  the  wstivo-jiu 
piiraBit«  of  the   Italians  was  prosctit,  there  wore   38   with   qmitii 
with  tortiu-n  piiroxysms,  and  38  with  wnitinuous  fever,  or  with  parn 
which  tundud  to  become  contimious. 

{A)  ('oiiiiHitoas  and  Jlctiiilleiit  malarial  /erers. — Thn  diRcaM  maj  (K 
in  with  a  violent  chill,  but  is  very  often  preceiled  by  lieiuUche,  t»vm, 
vomiting,  and  aching  puins  in  the  back  and  linilit;.  Chilly  MliMtiM* 
may  occur  for  suvernl  d.'iys.  The  gastric  synipt<ims  may  he  very  *bI 
miirltL-d — such  as  miuscx  nnd  urgent  vomiting,  often  of  a  yello 
bilious  material.  Tho  fever  m:iy  be  curitiniimis,  with  daily 
wbiuh  may  Iw  very  slight ;  while  in  other  cases  with  irregular  hvtr  i 
two-hour  temperature  chart  will  «how  distinct  intermi»ions.  After  d* 
onaiit  chills  are  not  common.  The  general  uppeamnce  i>f  the  patient 
ia  often  strongly  suggestive  of  typhoid  fever,  and  without  a  bkw& 
examination  it  may  be  impQ««9ib|e  at  first  to  make  a  diagnoais.  IdmubI 
instances  a  slight  hnjmatogenous  jaundicu  devolo]*  oarly. 

The  cases  vary  greatly  in  severity.     The  fo\*er  subsidos  at  tlie  end  il 
a  week,  or  it  may  peimst  for  fourteen  or  sixteen  days.     In  the  aeverC 
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IK  ddiiiiim  nuiy  «K-<-nr,  and  pcrriieifiiift  Bymploius,  Bucli  ns  coma  or 

lorrbages),  miiy  develop  themselves.    Thougli  u.t  Iho  oulsvt  these  ca»oa 

may  rusemlOe  typhoid  fcvui-  very  clnscly,  and  on  ikdnii8!-ii}ii   the  lluahtxl 

Ifoce,  the  fuiTwl  tongue,  and  the  eiilarge«]  spleen  may  load  lo  an  error 
in  diagnosis,  tlio  more  Jnegulnr  chaiactor  of  Lliu  favor  (particularly 
rluiiii);  ihc!  firsl  weeW  n.t  the  very  time  when  the  pyrexia  of  typhoid 
fever  is  must  ttteaily),  the  eaily  aniemia,  and  the  giejtlcr  I'lilarjjcment  of 
ibs  .'^jdoi'ri,  are  auggustive  featurutt.  Tliu  Mood  cxiLUiiiiHtion  m  of  the 
gfeatnot  iuporMnce,  and  upon  it.  alone  thrt  di.igno»ift  mny  rest.  The 
orgnnimts,  which  in  mild  cu^s  are  often  very  »c;inty,  are  of  llie  thiid 

■  variety  above  dtecribed,  the  BCstiToautnmnal  forms  of  Italian  obsorTOrfl. 
The  hyaline  Utdie*  are  more  ring-like,  and  as  they  are  developed  the 
struma  of  the  oorpupcle  has  a  curioiw  hrawy  green  appe.ininct'.  and  looks 
ahrunketi ;  segmental  fnmift  are  rarely  »een,  ;tnd  wilhin  fivR  or  six 
days  iho  ovoid  and  t-rcsi-cntio  tKHlies  are  foniid.  In  this  groni>  conift  the 
oases  of  gasuic  remittent^  bilioiw  remittent,  and  typhoid  rciuiLlcnt  of 
various  iiuthni-6. 

(«■)  i'erniavns  malarial  feivrr.  —  These  have  heconie  very  rare  in 
leml^emte  cliniateH ;  of  the  616  caem  which  were  niulei-  oliservatiou 
At  the  Johns  ITopkinit  Ifospital  during  tha  first  five  vtura  of  it^  work, 
there  were  only  three  instances  of  this  type,  two  of  wliigb  terminated 

I  fatally.  Thi*  following  am  iho  most  impnrlant  fornia  : — 
The  A>ro«/o.« /(/nnj  in  whirh  the  p;itinnt  mny  W  siiuck  down  with 
symptoina  of  the  roottt  intense  cerehr»l  disturbance,  such  as  acute 
delirium  or,  more  fre<|uent3y,  a  rapidly  inrreasing  coma.  The  iittack 
may  bo  pieceflcd  by  a  chill,  or  l»y  one  or  two  paroxysms  of  int«tmittent 
fever.  The  uiicouficiousness  may  pe  sist  for  from  twelve  to  Iwenly-four 
hours,  and  the  patient,  may  die  in  the  ninia.  After  rt'gaining  ront^rtotis- 
neu  a  second   attack   may   cnnio  on  aud   provo   futHl.      Th»   number  of 

»orgHni»mA  found  in  the  blood  m»y  be  small,  ll  Bhould  hts  bonio  in 
mind  that  wliile  the  temperature  in  the*e  cuaeA  may  be  elevated  at 
first.  It  often  fulls  on  the  second  or  third  day,  and  may  become  sub- 
noiTnal.  The  coraatoae  and  apoplectic  forms  are  not  rotifirted  to  the 
iMlivo-aiitumiial  type,  but  may  occur  with  the  teitian  infttclion. 

In  the  alt/iti  /vrm  of  pernicious  maliiria  the  attack  Wgins  with 
gastric  or  gastro-intestinal  Bymplnms ;  the  vomiting  is  nigeiit,  antl 
there  nre  souielinies  cramps  in  the  ulidomcn  and  freijuent  niucous  or 
watery  stools :  in  »nnie  cueee  the:e  may  bo  cholerifoitn  attacks.     The 

t  patient  complaina  of  cold,  though  he  may  not  have  actUHl  chills.  The 
tem{x:ratuie  nmy  be  normal  or  even  subnormal  ;  the  pulse  i»  feeble 
and  small ;  the  respiraiiona  are  incretk^ed.  The  urine  is  often  dimin- 
ishei!  or  «uppre3sed.  In  a  case  admitted  on  lOth  September  1>190,  the 
man  bad  Lid  no  chills,  but  hud  been  ill  since  the  Tib.     ^^'hen  first  seen 

the  was  proatmted,  extremely  foebte,  could  not  give  a  rational  account 
of  himiMslf,  and  looked  as  if  he  bad  been  drinking.  There  was  no 
alcoholic  odour  of  the  brcalb,  and  on  ICiU'iiing  that  he  had  recently  come 
from   Siivannal),    I   at  once  made  an   examination  of    the  blood,  and 
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foDTid  a  Urge  number  of  the  small  ring -shaped  intra -corpiucolir 
[Kira«ite«,  During  the  next  five  day*,  in  itiiil«  of  the  energietic  aw 
of  hypodermics  of  quinine,  the  jmticnt  reraninod  doproMed  »nd  prw- 
tratod,  the  vomiting  per^isttid,  and  the  tempenitiire  Ranlc,  so  that  on 
the  Ifllh  and  16th  it  was  ouly  between  95'  and  9(i°-  TUit  trjwts 
oa^^ctitiidly  the  f>nnie  ;w  that  doecnbed  tks  the  oslhrnie  nnd  aiiyntrvw. 

H(rtmrrhaijif.  mulnnil  fnvr.  —  In  all  the  severe  types  of  nuJariil 
iiifoclion  ha?uionhage  may  occur  from  the  mucoua  membrane*.  Ii  a 
mon  commonly  met  with  from  the  kidneys,  and  u  either  a  hsmfliuRi 
or  A  bteiuoglobiiiuriit. 

MiiUkt'iitl  hiematuria  occurs  in  epidemic  form  in  eerttttn  disirict^,  imt 
is  often  known  as  bilious  hcemorrhngic  fever.  The  renal  symptOBam/^ 
be  tlie  sole  nmnifdst^tionit,  or  they  may  follow  pHroxysms  of  >gm  h 
the  severer  enscs  there  nre  all  the  symptoms  of  an  intense  infoctrai,— 
vomiting,  nervous  symptoms,  and  a  ha>matog(»ious  jamtdioe.  Deuli 
iijU'illy  fotlowe  in  course  from  suppreseion  of  the  uriae.  [rink  itt 
"Blnckwiiter  Fever."] 

III.  Malarial  cachexia. — If  a  patient  with  chills  and  fever  forAflienl 
weeks  be  improperly  or  insufficiently  treated,  in  u  month  or  w  lif 
disease  recurs,  and  the  iittacke  may  be  repeated  through  a  period  of 
many  months,  nnlil  the  subject  presents  the  tivo  distinguishing  featiira 
of  luikUriikl  cachexia,  namely,  anaemia  and  an  enlarged  spleen.     It  isTtif 
rare  in  this  latitude  to  meet  with  cnaea  which  have  developc<l  thenudm 
without  chills  or  febiile  paroxysms;  but  dwellers  in  very  nmlahal  dit- 
ti'icCs  may  fait  into  the  cachexia  nithout,  to  their  knowledge, having Iwi 
fever.     They  are  said  then  to  have  siiflered  from  the  "masked"  fom 
of  the  diiie:Me.      In    this  latitude  ihe  most  severe  cuw«   of  ibii  Viad 
come  from  Central   America  and  from  the  West  Indies.     The  ancniih 
which  is  tliic  I'O  the  direct  destruction  of  the  corpuscles  by  the  paruiia, 
may  bo  very  intense— from  1,000,000  to  2,000,000  red'oorpuccleft  pir 
cubic  millimetre.      The  general    characters  are  those  of    a  bmo 
aniemia.     The  leucocytes  are  usunlty  diminished.     The  general  f 
of  the  aniemia  are  extremely  well  marked;  the  colour  of  the  skin^ 
saffron  yellow,  or  of  a  lemon  tint,  not  often  the  light  yellow  of  per» 
ciou«  anaemia,  but  a  darker,  dirtier,  mord  muddy  yel'ow.     tjlioiinen  tf 
breath,  oedema  of  the  ankloB,  and  hoDiaorrhogea  arq  common,  portitn- 
larly  into  the  retina.     The  spleen  is  greatly  enlarged,  hard  and  fim- 
it  may  reach  as  luw  as  the  c[-e«t  of  the  ilium,  or  it  may  611  the  left  lulf 
of  the  abdomen.     Tho  Biibsoquont  history  of  those  cwen  of  very  chronii 
malftrial  cachexia  is  of  interest.     \Vlicn  the  condition  has  not  Luted 
very  long,  reiuoval  from  the  infected  district,  together  with  the  use  t' 
quinine,  iron,  and  arsenic,  may  quickly  cause  the  anosmia  to  disappeu] 
and  the  B])le«n  may  be  gradually  reduced  in  size.     Scriotu  accideDt^ 
such  as  baomot'rhagc  f  om  the  stomuch,  may  occur  and  prove  (ataL    It. 
other  instances  the  ancemia  gradually  disappears,  but  the  "  agU' 
remains   in   spite  of  all   treatment.      After  persisting  for    some 
great  reduction  in  this  organ  may  occur,  hut  I  have  never 
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eaormous  spleen  of  chronic  malnrial  cachexia,  reaching  for  example  to 
the  pubes,  lestoi'ed  to  its  normal  size. 

Complicattom  and  Sequels. — Dysentery  and  malaria  not  infre- 
quently coexist.  In  this  liititndc,  howcve:*,  the  association  is  rare. 
Entcro-colitis  occun'e<l  in  only  two,  and  amiebic  dysentery  in  one  of  the 
iist  of  cases  al.cady  mentioned.  In  campaigns  in  very  malarious  dis- 
tricts the  two  diseases  have  been  often  found  together. 

Pneumonia. — It  was  formerly  believed  that'  an  especial  form  of 
pneumonia  was  caused  by  the  malarial  poison.  This  idea  is  now 
explodetl,  and  the  luilian  observers  have  proved  by  bacteriological 
examination  that,  as  in  other  forms  of  pneumonia,  the  miciococcus 
lanceolatus  is  p  esent.  Pneumonia  appeared  in  two  of  the  coses  which 
liave  been  under  our  observation.  In  neither  case  did  the  disease  show 
anything  remarkable  in  its  course,  or  hidicate  that  the  malaria  exerted 
any  influence  upon  the  progress  of  the  disease.  It  is  interesting  to  note 
that  the  action  of  quinine  ma}^  cause  the  disa])pearanco  of  the  malarial 
parasites  without  influencing  in  any  way  the  temperatuie  of  the 
pneumonia. 

Typho'ul  fcrer  may  run  concurrently  with  malaria.  No  instance 
has  occurred  in  our  series,  though  one  patient,  admitted  on  16th 
October  with  malaria  which  yielded  readily  to  quinine,  developed  the 
typhoid  fever  on  the  22nd;  he  p-.obably  had  a  double  infection  on 
admission.  The  cases  of  so-called  typho-malarial  fever  are  usually 
eiiterica. 

The  changes  in  the  liver  in  malaria  have  attracted  the  attention  of 
observe: 8  for  many  years,  and  the  relation  between  nnlutsis  and  malaria 
has  been  much  discussed.  Dr.  Barke;,  in  his  study  of  fatal  cases 
of  malaria,  found  extensive  areas  of  neciosis  in  the  liver  similar  to 
those  which  can  be  pioduced  expeiimentally  by  blood  serum.  He  states 
that  "the  malarial  pigment  tends  to  accnmnlatc  in  the  ])eiiphcry  of  the 
hepatic  lobules  and  in  the  traltecula-  of  the  spleen.  It  remains,  too, 
for  some  time  after  the  infection  has  disappeared ;  an<I  it  is  not  im- 
possible that  the  irritation  caused  by  the  presence  of  this  pign.ent 
might  give  rise  to  a  chronic  interstitial  inflamniation,  a  result  perhaps 
analogous  to  the  pncumonocnnioses.  It  seems  less  prol);djlo,  howeve;-, 
that  the  pigment  is  rcsjKinsilile  for  a  new  giowth  of  fibrous  tissue  than 
that  the  latter  is  secondaiy  to  a  degeneration  due  to  toxic  effects," 
Certainly  in  this  latitude  a  cirrhosis  which  can  be  leasonably  attributed 
to  malaria  is  extremely  rare,  \\'e  have  had  hut  one  cato  clinically  in 
which  the  association  seemed  to  l»c  quite  cleir,  Kclsoh  and  Kiener 
have  described  several  varieties  of  mulaiial  cirihosis,  but  that  they  aie 
all  duo  to  paludism  is  by  no  means  certain. 

Diagnosis. — Since  Lavc:an's  studii^s  the  diiignosis  of  malaria  in  all 
its  forms  has  been  g  eatly  simplitiofl.  The  juirasites  which  in  all  its  form;i 
are  present  in  the  bloo<l  in  vuvying  numln';s  lequire  a  proper  technique 
and  a  certain  experience  for  their  lecognition. 

Two  serious  errors  in  di:igno.-iis  may  be  made.      Paroxysms  of  an 
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interaiitting  fuvur,  wbicli  arv  common  in  other  (liseAftM,  JAxf  be  mf«tiJ[«a 
for  tliosu  of  niulariiL ;  iir,  in  one  of  iis  pi-otean  mamfosUit.ionfli  the  gnnr 
form  of  mnlariiil  itifwtioii  luay  be  ovorluukivl. 

The  oarl y  augcs  uf  mlHiruulwis,  of  ulceraiive  umlucjLrdittB,  of  ruj: 
tion  in  vuriuue  parCtt  an«ociiiT,c(l  wtlli  gepuopmm  or  ityeetnu  (Atuotig  wiittl 
may  be  muntiuned  imrticiiliirly  nUuctiuiiB  of  the  )>ilv>  |)URsitgt.«  uml  nlKta 
of  tho  livtir),  unil  of  [lyoHtU,  are  aiuoii^  the  »(t'e«tioiie  most  comiBAatj- 
inintiiktin  far  malnrial  iiiturmitt^nt  fever.  Theri?  ar«  threo  poinu  of 
(liulirictiuii  :  tirat,  tim  «e|)tii:  pitioxyttm  U  mruly  eu  rcgittnr  ;  0Oiu«titoait 
BKietuJa  over  fewer  hours,  Lm  more  commonly  over  «  tonj;«r  pL'riixl.ind 
it  rarely  returns  with  the  sntnc  pUTictuality.  In  the  simple  irit«rtnilltntt 
tbtt  duiaiiun  of  the  paroxysm  \*  alu)o«c  invnriable — between  eleven  laj 
twelve  hours.  Secondly,  the  examination  of  ihe  blood  in  the  Hjor 
pAroxysma  ahoivs  nit  absence  of  the  qialariul  parasites,  and  of  meliOBluii, 
and  tho  pi'L'ience  of  a  weU-m.*rk«<l  leiicocytosi*.  Thirdly,  maliriid  inir- 
mjttciit  fever  is  iiivari'iUIy  controlled  by  quinine.  An  intcrmi'tingfcnt 
which  rMiitts  quinino,  even  foj'  three  or  fourduyB,  ik  not  a  midanHl  \t\vs 

Iti  i-egioii8  in  which  pe:tiioiou«  malarial  fevers  occur,  practitiuoenut 
of  course  on  their  guai-d,  and  learn  to  recognise  tho  very  anomUcnii 
(iyinpt«)m8  with  which  the  di«e.i»e  may  net  in.  The  conialOM  funn, 
^^llich  ui:Ly  sul  in  with  g.cut  suddenneseii,  may  tw  mistaken  for  fun- 
alrolcc  or  apopk'xy.  The  gastro-intcatinul  foitn  may  niiggcjit  i  tewif 
alt-iiL'k  of  eituplc  indigestion,  or  an  altaek  of  cholu'a  nuetriu.  Thi 
hninun-rh^>(;ie  forms  ai  c  more  readily  recognised  :  a  careful  bloutl  cxiuninii^ 
tion  in  the^e  ciuca  settles  the  diagnosis  at  once ;  tho^sc  ciiads  ate  [uuUf 
nssi>ci.ited  with  the  wetivo-auUtmnal  typo  of  organisms.  In  some  ol 
the  oases  the  parii*iica  are  chiefly  in  ihc  apleen,  liver  and  iMine-niarrow  th 
blood  withdrawn  directly  from  the  spleen  may  ahow  large  number».»l- 
though  in  the  circulaticig  blood  they  may  bu  very  Bcanty.  Before  puacnit 
it  i«  well  to  give  nt  the  site  a  Kunill  hypodormio  injection  of  cncuneui 
order  that  the  patient  may  not  give  »  dmhleii  lurch ;  for  in  the  •<■(« 
splenic  tmuour  the  pronvhitt;  is  not  without  risk.  I  have  hcani  of  an 
instance  in  which  hy  a  splocn  puncture  a  euporficial  rent  wa«  made  in  ibe 
capsule  through  which  the  patient  bled  to  deiith. 

Tlie  HL'pMraiJQn  nf  the  RonCinued  am)  remitlcnl  malarial  frvcn  fm 
lyplioid  fever  is  now  rendert^d  Ciwy  by  the  blootl  t-xumination,  wfcidi 
should  be  a  routine  practice  in  all  fever  caiie.-i  in  malarial  regions.  'P" 
getiorHl  ap[>C]ii-ancc  of  the  patient,  the  furred  tnngne,  the  a|Kithy.  ens 
the  preliminary  bronchitis,  may  snggcst  typhoid  fever  very  stroB^r; 
but,  H»  1  hiivo  6uid,  the  fever  of  the  liret  week  of  continual  mnUri>l 
fovcr  ifl  never  sn  ntcady  ha  in  typhoid,  and  in  tho  Ulte.'  diseaae  the  rapid 
anwrai.i  is  nt-ver  seen. 

Prognosis. — In  tem]wrato  climaten  Ihe  progniioid  is  good.  X> 
fortunately  for  many  years  and  in  many  regions  practitioners  have  been  b 
the  habit  of  lubelting  as  mahtriu  every  instance  of  obscure  disease  in  wbiil> 
ihoy  could  not  make  a  diagnosis  ;  so  that  the  vital  statistics  are  falciW 
in  a  remarkable  nmnnei'.    \n  tho  United  States  Census  Report  (or  lAM^ 
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which  curem  the  six  preceding  yean,  the  deaths  ifom  malarial  fever  in 
New  V'ork  hikI  in  Brooklyn  wero  luo™  nuuiuroiuf  ihiiii  from  typhoiil  fever. 
In  both  these  cities  it  is  nototioua  that  a  dcatii  from  tiiin  niJiLnia  is  a 
grout  rHrily,  iiMt  more  t)iiiii  lhru«  or  four  cases  occuning  each  year  in 
clio  eritiru  busjiital  ]iraciiue  uf  i.\m  ciiy  uf  New  Vmk. 

It  U  to  bo  bo]icd  tbikt  oim  ptHclicul  result  of  LavcranV  ohscrVAtions 
will  be  a  much  grcaler  accuracy  in  tho  retmiis  of  mortality. 

Ill  tbo  I'vguJjir  forms  of  uiuluiuil  fuvur  tlit:  ik-ath-rnlo  ib  very  flight, 
Ami  rei!iilt«  usually  from  compliciilioii8,  t-uob  as  acuto  nophritin.  I  have 
niuiitiouud  on*;  ai«u  in  which,  duiiiig  ihu  cU'liriiini  of  ibo  jmruxy^ni,  the 
paticsTiL  Juui|)ud  tbiough  ihc  sucoiii]  iiLory  window  aiitl  recuivttd  injiirioit 
from  which  he  died. 

Under  favouring  conditions  malaria  ix  one  of  the  most  faljil  of  nil  Itnown 
ilisoascs.  In  certain  cHUi|mi^[ia,  as  in  ttie  ill-fiitc-d  Walc-hcrun  Kxpudition, 
it  has  proved  a  ttinible  iiesiilL-noe.  The  iuort«Hty  in  hospital  w(«  k  in 
thin  localily  is  only  iibout  one  \kv  cent,  luiil  the  mean  mortality  from 
the  diseiufc  in  the  comiuiuiity  is  probably  much  lower. 

Prophylaxis. — Thorough  dntinagM  and  ayBlcmatic  cultivation  are 
tbetwo  uieuaui'us  by  wtiicii  lualariul  diatrictc  haw  Iiulmi  renduiud  beullliy. 
Tho  rapidly-growing  cucalyptnn  tree  has  been  fuuiid  v«ry  usoful,  piol)- 
ahly  through  il^  intluence  in  dniiuing  the  soil.  In  maUrioux  regiona 
it  M  «:ifer  Ui  boil  ihu  water  used  fur  drinking  purposes  ;  though,  as  ulreaily 
slated,  diroec  exfierinicni  is  oppow.d  to  the  \mw  that  malaria  in  a  wat<'r- 
borne  dise:»«c.  PerBona  itjivolling  in  infected  counlrios  should  avoid  the 
night  air,  and  rust  carefully  during  the  hotter  portions  of  the  day.  In 
unitaltlud  regiona,  and  tluring  t-x|iedit.ii>tifl,  the  greatonl.  care  fthould  Iw 
exorcised  in  the  ttelet-tion  of  camps  and  poMtinns  an  high  as  po««il)]e 
should  be  occupied  ;  travellers  beliovu  that  large  fires  hnvean  im|)ortAnt 
pri)[ihylacLit  influence.  It  'n  well  not  lo  (;li-t>p  on  the  gruiuid. 
Quinine  may  be  lined  an  a  pTO]ihyl;i<^tic,  unil  the  ^virimice  is  strougly  iti 
Eiivour  of  itH  li«:ieficiiil  effect.  At  liiBt  ue  much  as  half  a  drachm  miiy  be 
taken  in  the  day,  and  then  umaller  quantities. 

Treatment. — Thi«  i«  eomprised  in  one  word,  ^utnin*.  The  intro- 
duction of  einrhona  into  Europe  two  hunihed  and  fifty  years  ago  ninUg 
not  only  jl*  one  of  the  grpatent  oventa  tii  the  hisl^iry  of  nic<lirine,  but 
at  one  of  tho  great  factors  in  ihi^  civilit^ition  of  the  world.  The  drug 
remains  to-djiy,  in  il«  potent  aclinn  on  the  nialaiial  poii^on,  lliu  ideal 
medicine ;  and,  repeating  the  words  of  Sydenham,  used  more  than  two 
hundred  yvikn  ago,  wo  can  say  that  it  is  QhfmiHi'nn  tfirrificam. 

Adion  uf  ijuinine  Oh  ihe.  pnrasitrs. — Kinxaiifjgeptod,  in  1867,  that  (juinino 
pioliably  artdd  as.  a  prot.oplaiimic  poison  on  the  infective  agent  of  malaria  ; 
and  since  the  discovery  of  the  anicpba  a  rniiiilier  of  observations  have 
been  made  to  determine  the  eH'ect  of  thi)^  drug  cu  the  organism.  I<avui'ati 
showed  that  a  smlntion  of  i-n^n  "'  qiiininn,  run  under  iho  cover-glass, 
would  check  at  once  tho  movements  of  the  amu-lfa.  As,  however,  a 
like  effect  h  produced  either  by  ihe  water  or  by  the  sjdt  eotutioii  in  which 
tJie  quinine  i.4  diawlved,  we  meet  with  an  almost  iusuporabic  difficulty 
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in  thv  fiUuly  of  Ibe  direct  action  uf  the  tlnig  upon  the  paruiltf  ihsit 
86lveft. 

Miitty  cnrcCul  studies  have  been  mado  upon  the  effect  of  qninuf 
on    the    pardsitcs    circuint  ing    in    tbo    blo/xl  ;    nnd    eomo    such   eflecu 
have  been  (li;«crj)jc(l  by  Golgt  iirid  ofliuN,  {KirticnliLriy  u  diiainitiioo  ia 
llio  activity  of  the  umu'boid  niovument*.     Souieycjitkagu  I  nuideoircbil 
hourly  cxaiuiiintlorii)  in  h  seriiM  uf  Cftsee  with  u  ^iew  uf  a«;crt«inii^  K 
jxi»)sible,  the  di.^t  inl1u6ric«  of  full  doses  of  ijiiitiine;  but  I  couM  m 
make  \i|)  my  mind  thut  nny  imrlivuhtr  change  was  to  be  noticed  n  tir 
intrib-orpiieculnr  t^rlian  par.isitc  while  uiidergoiug  dMtnictten  liylW 
aiwvilic.       Ill  dried  |)]V)iarati(>tii<,  however,  «vv«ral  authoni  Iibv«  uxe! 
loss  in  the  tstaining  iiiojieny  of  the  orgaiiiiiin. 

Never thc1e«H  three  points  nhoiit  the  action  of  quinine  on  the  }^aniSA 
are  irell  etttablixhed. 

First,  Thikt  imdor  its  use  the  intm-corpu«mliir  varietiei,  w^btr 
tert-iiui,  iiuarUh,  or  setttivo-nuUimtial,  rapidly  disappear  from  the  cirtubi- 
ing  bloud. 

.Secutidty,  Tiiat  i]iiinine  iidministered  some  hours  Wfort^  a  piiinja 
will  not  i[irorn)|jl  theryd^  nf  their  development^  but  will  iisnully  detlttT 
the  produetK  uf  segiucnttttion.  and  so  check  the  suocoodiu(;  paroxyim. 

Thirdly,  That  the  cresceniic  and  ovoid  bodies  which  develop  in  At 
aeiilivo-auUuuntit  fevers  ure  very  slightly  MtlVcleiJ  by  the  action  of  ijiuuiiif- 
■  Titatmtnl  oj  the  inlitrmitlfni  Hdi/cinu/ /ei«i.~Ouritig  the  parmyui 
mer^nt'Cit  should  ))e  Uiken  to  make  the  patient  as  comfortable  aa  pouible 
In  the  cuUI  »Uige  he  dotires  plenty  of  exieriial  heat  aiul  w,t,riii  driuki; 
in  the  hot  stage  he  dei«irc8  just  the  opposite.  The  iriitabiliiy  d 
T-he  stomach  and  vomiting  may  seriously  interfere  with  the  taking  'i 
]ii|indo.  It  vury  mrely  liapfienK  that  the  eotlupeu  of  the  culd  stage  1*1' 
all  daiigerouA,  but  in  the  debilitated  it  may  be  necessary  to  admtnHMr 
warm  atimuUiild,  One  of  (he  iiioul  owforting  ]>r<jcei]iires  in  tbeeofly 
]HM-iod  uf  a  \i\\\\\  is  a  hy|H>dunnii:  injection  uf  nior|ditii.  If  the  fever  ra 
very  high  the  piitieni  may  bo  s[x>nged  in  the  ht^t  stjigo ;  it  is  raroly  vortb 
while  to  report,  to  the  antipyretics.  Occaaionally  a  [mtieiil  b«ooni* 
actively  duliriuua  dniing  the  imrnxyHin  <if  intermittent  fever,  and  if  ]■» 
sesscrl  with  the  idea  that  he  {&  being  persecuted,  may  injure  hinudf  n 
his  uLLeiiijits  to  esi-apc. 

The  ripGdrio  trmtniuut  corisiete  in  the  uilministralioti  of  qui 
dcitct  auffiL'icnl  to  destroy  the  piraeites.     The  lime  of  adminiBt 
simple  intermittent  fever  makes  ve  'y  little  diflci'onoe.    Sydenham  adivrf 
iM  HdmiriLBtratidn  afto;  lite  pavoxysm.     Given  at  thiji  time  nn  eSidtPi 
dose  will  usually  destroy  the  products  of  EegmunlHliun,  and  prevent  tkf 
chill  which  will  be  lUiMiciated  with  their  rlcvclopna-nt.     For  ins 
a  double  tertian,  if  immeilijitely  after  today's  chill  quinine  l>e  js' 
will  not  de-itroy  the  half-grown   parasites  in  the  blow)  coi*piiKlt» 
ivill  caitee  the  chill  Ut-morrow,  but  the  patient  almost  positively  «r 
have  a  chill   on  the  succeeding  day.     Golgi  and  moot  of  the  Italiu 
obserrerii  think   that    the  quinine  is  beot  udraintstered    several  bMtf* 
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before  the  puroxysm  is  due.  so  that  it  is  in  suliittoii  in  tho  blood  iii  iho 
time  of  the  8«;Miiig  fruc  of  the  sjurex.  Dock,  un  Iho  utiier  h:in'l.  [Mcfera 
to  givo  it  butwuun  iho  p;u-oxysmi^,  H-hmi  thu  ninwboid  phitsc  id  must 
active.  The  amount  of  quinino  requirud  to  chct-k  a  simple  iiitormittent 
is  vory  sm.tll.  I  hav«  often  dumonntrMtvcI  lo  sludents  that  otic  ^i-hJii 
throo  tiiiiei  a  duy  in  u  simplv  turliuii  fever  will  prove  elFoetivv.  lu 
gonorftt  [wactico  it  is  perhaps  bettur  to  give  during  the  first  two  dnya 
of  tro:itni0tit  as  much  vir,  twenty  or  thirty  y  xins  of  [|uinine  in  ihc  tvrerity- 
four,  uiid  Lhori  gL-aduully  lus«cu  the  amount.  Hvciirrunccs  uro  extremely 
common  ;  ftnd  ihoy  nro  not  always  reinfoctions.  When  a  ptTBon  boa 
had  »guo  it  is  uf  soii)«  iiiipoitanco  to  kwp  up  (hi4  nve  of  th<)  quiiiina 
ID  niotitiruLu  dosoa,  for  some  niunths.  The  sulphate  and  tho  hydroL'hlorHto 
are  ihc  salts  in  ri^mmoii  uito ;  arir)  ihey  arc  hc«t  given  in  eoliilion  or  in 
ca«huU.  The  old  8t»nduixl  mixtiiru  of  qninjiie  and  nmmntii;  Nulphii.ic 
arid  ill  porh'i|M  the  mu^t  salixfactory,  except  for  ohihlrcn.  When  quinine 
givoti  in  solution  does  not  check  an  ititti.mitiing  fever  the  practitioner' may 
know  that  he  is  not  dealing  with  the  kind  <lue  to  the  miLlartitl  pntasilc. 

In  the  irregular  malarial  fevcri!  <piinine  i^  oqnnily  efficacious  ;  and  in 
the  CISC*  with  remittent  or  suh-co!itini5ons  types  of  pyrexia  the  fever 
Ut«iiully  di«;i]i]»(;;»r*  nittiin  n  <lay  '>,■  t»vii.  In  th«  pe  ntciuui*  type«  of  the 
dij<eiso— [KiiticMlariy  the  comiitose,  the  alf;id,  and  the  htpmonhayic — us 
aoon  as  the  character  of  the  dinoi*e  is  recognise*!,  the  ixilient  .ihoukl  he 
thoroughly  cinrhoiiiset^l.  It  is  nsii;d]y  imitossiljla  tu  do  thia  liy  th9 
month,  owing  to  the  incessant  vomiting ;  so  that  the  drug  muftt  be 
administered  snhcHtanconely,  either  the  bisiilphato  in  thirty-grain 
doses  with  five  graiitt)  of  t-ui-turic  acid,  or  the  soluble  liuiLuto  or  hydro- 
bi'om'itc  of  quinine. 

Kypodermicidly  the  drug  acts  more  promptly,  but  is  not  any  more 
etVective  tbnu  by  the  mouth.  In  many  of  the  severer  forms  of  fever  the 
life  of  tho  patient  deiKHids  fii-sl  on  a  ]iniinpl  dia^noaiii,  and  next  ujioti 
the  rapidity  with  which  ho  id  put  under  lh«  influence  of  nuiniiie. 

Tbp  u  is  a  fixed  belief  in  part*  of  the  Soulhwru  State*  that  malarial 
hiein.it.uria  is  due  ro  the  itdministration  of  large  doses  of  (piinine.  So 
far  (vs  I  hiivc  been  able  to  judge  from  the  recent  records  on  the 
subjoi:t,  the  evidonce  ujHin  which  thiH  BUitement  is  IkikccI  is  wry  far 
from  Buffieient.  I'orBonally,  too,  I  can  say  that  using  quinino  in  very- 
large  doses,  as  1  often  have  done,  I  have  never  met  with  an  instance  in 
which  it  caused  hmmnturia.  (>n  the  other  hiiul,  in  instances  of  acute 
jvlbuminuria  and  of  acute  hfcmaturia  in  malaria,  I  have  scon  the  prompt 
aiirl  benelicial  action  of  the  tintg. 

Acoi^Hsory  mi;:ieurK:i  must  be  employed  in  these  cerioijs  cases  :  cxternul 
warmth  or  the  hot  biuh,  hypodc.-mic  injections  of  ether,  strychnia,  and 
brandy,  and  the  administration  of  food  per  re<ctum. 

Malarial  eaeJuxia. — The  miMur  forms  improve  rajiidly  with  iron, 
HMcnic,  good  food,  and  fresh  air.  Cases  not  of  the  chronic  recurring 
type  nsnilly  do  well  ;  but  the  patitints  who  come  under  obHcrvation  with 
greiit  enlargement  of  the  spleen  and  liver,  the  blooil  hydrtemic,  and  the  red 


corpuscles  below  oi]e  million  per  ciihic  millitnetre,  niivy  rtrsist  .-ill  iiKtliniul 
nnd  tivgienic  meiuiuruti,  iind  iWe  wit-h  tbi:  flvniptuius  uf  h  |>ruL;ri-itiic 
arm^Kiia.  Some  of  the  most  desperate  cmvb.  rei-<iver  so  f^r  Jix  thr 
coiiilition  goes,  but  the  ftplueii  remftinB  oiiliirgeil,  forming;  a  chrome 
cikc  which  ia  vary  rliffieiilc  to  reduce.  Kxtortml  applications,  suek  m 
the  biiiiodide  of  mercury  ointment  and  io<line,  are  recommendad.  Tlw 
direct  injections  uf  nrxetiic  inl,o  the  spleen  hiirti  Ituuu  advisvd ;  1  tun! 
it  pon-iiatently  in  three  cases  wil-hoiit  nny  hcncfit^  la  somo  of  tluM 
piitienU  the  spleen  it)  ho  hard  and  iiidur;tteil  in  its  chronic  hyperp)ui» 
that  very  litlle  dianRe  ciin  he  expected  :  though  in  the  course  ofyauiil 
may  hIowIv  tlimininh  in  nixe. 

Quinine  18  of  very  little  Berric6  in  the  mnlaritU  cachexia,  a«  in  tin 
Rdviinccil  KiflOii  the  itanisitfis  die  no  longer  present. 

[  h;(vo  not  nientidiic^d  other  rr^medimt,  tiuch  an  melhyleutt  UoB, 
encalyptns,  ami  the  ncoie  of  snppoRed  anti|ieriodic  remedien,  whki 
from  time  to  time  have  been  introduced.  The  physician  who  at  cbi 
day  cinnot  treiit  malarial  fever*  BUccessfally  with  quinine  should  tbaniln 
the  practice  of  medicine. 

Willi AU  Oslks. 
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H.^M0fiLOBlNlIUIC   FEVKR 

Stnonybis. — BUickieater  feitr,  BiOoiu  rmittenl /ever,  H^at  J/riean/fif. 

Deflnltion.— Thc^e  alternative  names  havn  Iteen  applied  lo  n  sptofic 
nonconta^ioiLii  fever,  generally  lieLii-veil  lo  be  malarial  in  kind,  whidiit 
accumpaiiied  by  the  presence  of  hiooil  pigment  in  the  uriria. 

Geogrraphical  distribution, — HwrnogiohinnnV  fever  is  pmrticanyo* 
lined  to  ihr  ttupica!  und  Hulitl'0|iifal  r*^gioiiN  of  Africa  and  Atnerto.  n^tn 
within  crrt:iin  latitudeA  it  i*  oiidomic.  It  occurs  in  it«  nio8t  virulent  1 
in  KijiiatoHal  Africa.  (K'^rcjiiMing  in  itit'Cn^ity  both  to  the  north  and ; 
thia  portinii  of  the  ^lobc.  Curioiisly  enough,  however,  ihv  ilitiBMH'  H 
cummonei-  on  the  West  than  an  the  'Ka^l  Coast  of  Africa.  To  wo  { 
BR  extent,  indeed,  is  thi«  the  ca«e  that  the  t«rm  Wert  Africiui  fever  ia  n* 
unfrefpiently  employed  as  a  synonym  for  htemogtohinuiic  fever. 

It  ia  fipeciully  prevakcLt  oti  the  Ciold  Coaac  and  in  the  Gaboon  distikL 
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fWrptignr-Fpraml.  imU'efi,  ('-stiniiitcs  thnl  of  the  Eumpcnits  residing  wx. 
certain  French  M^ttlementi*  I'n  the.-*!-  rcgidiis  no  toss  llian  3H  per  cent  Hrr^ 
annually  attuckeO  with  hiKiuuglobiiiiu'ic  fever.  On  llio  Upper  Seiiej^al, 
aiRo,  iho  (lisenHi)  exhiliiU  an  atuick  rate  nltnotit  ns  higli, 

Many  cases  hav^  been  ri'pftrted  fi-om  iho  Congi>  Frep  State,  from 
the  Canieroons,  and  frrmi  the  Niger  district :  as  well  as  fi^om  Sierra  Leone, 
<_'ap['  Cofwt  (_'fi9tlc,  ami  othfT  Hritish  seltlcmpnts  in  this  part  of  i.he  world. 
Tht!  Hisftftse  i«,  hnwPVf^r,  moiv  iNimmnn  on  the  Cuiijyi  ami  on  thf  di>lLtA  iif 
the  Nigpr  and  Gambia  rivers  than  in  the  sea-coiist  towns  higher  up  the 
tvMiHt  ;  hut  it  \a  alRo  known  in  thn  "  Horn  of  Africa,"  where  there  are  no 
large  riversi.  Officerfl  of  the  French  Medical  Service  hjive  met  with 
hmnQjjIobinunc  fever  in  Madagnscar. 

On  the  Y»»\  Coant  of  Africa  thi-  itiiridcricii  of  alUicIv  Awvz  not  appear 
to  lift  so  j;reat ;  nlth<«i;;h  there  thp  diswuie  i^  liy  no  mean*  unfreqiieiitly 
met  with,  especially  on  the  Zfinilwsi. 

At  Z^inzilsir  it  appears  to  lie  unknown 

Attacks  of  hienioglnhinuric  fever  hax'e  hIso  lioen  known  to  occur  at 
some  considerable  distance  from  the  coiist,  as  for  ittstancc  in  the  Shir^ 
Hi^^hlandn,  certain  di-itricte  in  Miishonaland,  and  otlicr  parts  of  Eastern 
Centi-al  Africa. 

It  ha.s  appeared  now  and  again  in  Java  and  New  Guinea. 

A  few  somewhat  doiihtful  cmpv*  have  hcen  rejjorted  from  India, 
A»!iain,  and  Cochin -China,  Viy  Nottcr,  Fiiih,  Wenyon,  and  other  oh- 
»ervers  ;  but  in  Asia  the  disease  is  prncticnily  unknown. 

In  America  it  occm-s  both  in  the  noithcm  and  southern  iiortions  nf 
the   conttiieiit,  »a  well   lut  in  ihe  Wvisl   Indian   Islandif.      U  appcans   t«>  !>•■ 
8|>t'eiitlly  provident  in  Culm,  JUid  in  thii  phiins  of  Vetieznt-hi.      In  the  high 
landit  of  this  country,  however,  it  is  not  common,  and  in  Bruzil  it  i^  never 
Heeii,      III  Europe  a  few  ca»o»  have  been  reiwrted  from  Italy  and  (Jreueo, 

It  is  an  interesting  poitit,  luid  one  worthy  of  note,  that  until  com- 
paratively recent  years  there  existed  110  records  of  the  oecunence  of 
"blackwHler"  fever,  even  on  the  Went  Coant  of  Africa.  ThuK,  in  a 
rejjort  by  Brya>n  on  "  DiBcusca  of  the  Afrieaii  Station, "  which  wjia 
published  in  1847,  there  is  no  mention  of  tlic  special  symptom*  so 
chamctcmtie  of  LhiB  diiteoae. 

It  is  very  difficult  to  account  for  ihis:  for,  although  casos  of  the 
diseme  may  have  been  1c»k  [lumonitis  fifty  ycare  ago  than  at  the  present 
time,  yet  it  seems  unlikely  that  thii*  |>i:>culiar  cunditiun  of  the  urine  ehoulcl 
have  CBcaped  notice  altogether.  It  is  possible  that  the  colour  nf  the  urine 
may  have  l>een  put  down,  in  some  instances,  to  the  prfsi-nce  of  bile, 
especially  if  tlic  amount  of  jiigiiient  were  so  grual  as  to  render  the  urine 
quite  black ;  but  this  error  cntild  hardly  have  been  made  in  cases  where 
the  colour  is  of  a  more  dotidedly  red  tint,  as  it  is  when  the  urine  is 
quickly  extruded  fmm  the  bliwUier.  or  when  the  attack  is  mild. 

Rattersby,  Plchn,  and  others  arc  of  opinion  that  the  disease  has  un- 
doubtedly inerca*od  among  F^iirupi'^anH  ;  at  any  rato  dnring  the  last  f-'w 
years.     It  is  possible  Lkat  disiurlKiticu  ul  tho  soil,  couscquuni  oti  incrcusiti^ 
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cultivation  of  the  land  or  its  preparation  for  building  operatiorn,  bu 
brought  about  a  wider  dissemination  or  increased  virulence  of  the  poisxL 
Careful  observation  of  the  varying  meteorological  conditions   during  » 


Chart  showing  Course  of  Temperature,  etc.  during  two  attaclw 
in  the  same  person. 
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•H,  indicates  the  occurrence  of  hie'noglobfnuria. 

scries  of  years  in;iy  thr^w  some  light  on  this  interesting  problem,    Ip 
to  tlie  present,  huwcvcr,  such  records  arc  unfortunately  not  availablr. 
Although  blaekwater  fever  never  originates  in  non-malarial  countrw*- 
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the  dinic:il  nmiiif(;stJitioriB  uf  tlio  infoclioH,  as  nf  othijr  forma  of  nmlaria, 
may  sli-jw  ilK*mi<L>Ivos  in  non-niaUrial  countries,  niiJ  show  thcmficIvCH 
there  pt;rliap«  fur  tho  I'lrst  tinit'.  TKus  attacks  of  bliiclcuatur  fwor  may 
occur  in  Kii^lutitl  uuuiy  iiiaiiLlts  after  tbo  subjuct  of  tlit.-m  tiiis  left 
KtjiiJitorial  Africa;  And  may  even  jirovo  fatnl.  It  would  sfom,  however, 
lti;*t  tlio  lialiility  to  em-h  ;itt.-ic'ks  (liminishea  irith  laiisc  of  limo,  and  prac- 
lia;lly  cuascs  uf  Icr  a,  [inilungnl  resit lonci-  in  tliis  ctmnirv. 

Causation. — TIiib  disease  is  mt't  with  Ixith  in  nalivt.3  anil  foreigners; 
Imt  tl]'!  iii.'gw  tTict's  aro  for  tho  most  ]»art  Jfsa  liHlde  ti>  utlat-k  tlian 
the  Kimfjifan,  lUtbuuyh  evcij  ik-^i-oc's  may  snlTcr  syvfiuly  if  nimovwl  lo  a 
IfiCitlity  at  a  dintjirico  from  thfit  in  which  thoy  were  rt-arctL  In  any  cose 
thit  (Ji)«cjii^^  »[*{>Ciir«  to  o<M:ur  only  ur  ospoiriiiDy  in  Lhme  irho  hiivo  prc- 
viiniKly  KiitVerixl  from  maJavijil  fuvor  ;  while  thu  imlivitlnal  [mroxysms  are 
excited  for  the  most  part  by  cxposiir-e  lo  ehill,  nevere  ht-ul,  fiitigiift, 
cxcilvmeiit,  Kturvutioii,  ur  i>OMibty,  uccurding  to  eomo  obncn'en,  to  indi^- 
croticns  in  diet 

Dr.  CroMC  statM  that  lilackwatcr  fc;ver  luindly  ever  attacic*  old 
resident*  in  Wwt  Africa  if  they  havo  not  sufferwi  from  il  within  two  or 
throfi  years  nf  ihi-ir  vuiit  lo  thu  eoiinlry.  Aeconling  to  this  obsorvcr,  it 
ia  also  noticcvilile  thiit  hlackwiit^^r  firver  Heldom  if  (.-ver  cumes  on  within 
tho  fiiTst  year  of  residence  on  the  coast,  and  it  only  iittaeki>  thoso  who  are 
niia-Hiii:  kiuI  hroken  down  Iiy  nmUrial  [K>i8<niing.  'f'jiw'K  are  on  reconi, 
howover,  in  wliich  liio  di^coac  showed  itacif  wiiJiiu  a  mouth  or  six  wcek« 
of  landing  in  Africa. 

Dr.  Hattnrshy  conpidpra  that  the  two  most  imjiortant  factors  required 
for  th(>  prottnction  of  the  disiauiQ  aro  heat  and  nioiHture :  he  prcnumen 
thill  tlte  disiMse  depends  upon  the  invasion  of  the  Bystcm  hy  a  micro- 
organism ivhti^h  has  iw  normal  habitation  in  the  soil ;  and  many  vindcnt 
uttiickn  after  tho  turning  up  of  virpn  soil  have  bi>en  recorded.  Almost 
equally  remarkable,  jiccortling  to  this  olworvcr,  is  the  diminution  of  tho 
di.'^ea.ie  whi<;h  Kna  b»en  hrtiiight  at>oiit  in  certain  localities  by  drainage 
iLiid  rtiltivatinn  of  tlie  itnil.  Thiu  dmliielJi  piwioii!>ly  ntaUrial  have  Ix'cn 
rendered  more  h«althy.  In  regions  wliere  tho  disejtse  \%  cndeniie  it  is 
a  nde  of  practically  universa]  applienlinn  that  low-lying  river  tlistricts  w 
land  Bituatod  at  tho  foot  of  hilU  are  piarlicutariy  unhealthy  in  thu 
rcspoct ;  while  hifjhlands  are  comjuinilivcly  free  from  the  disease. 

It  has  been  swi'orted  that  the  »|jeeifir  poi.-mn  may  gain  access  to  the 
system  either  tlirough  the  medium  uf  drinking-water  or  through  the  air. 
The  exact  nature  of  tho  poison,  and,  partieidarly,  whether  it  originate 
in  the  vital  activity  of  some  baclcml  or  other  furm  of  organism,  is 
unknown.  Seeing,  however,  that  the  disease  is  geuerallv  believed  to  Ijc  of 
malarial  origin,  search  has  bcon  made  accordingly,  in  a  certain  nuinlier 
of  instance*,  for  Ijiveran's  plasmodiutn  malante ;  but  at  present  the 
evidence  of  '\\.i  presence  in  tho  blood  of  patients  suffenrig  from  hfvmo- 
globinuric  fever  is  not  so  complete  ns  could  bt(  wishtd.  Or.  Andrew 
Davidson  slates  that  this  purwiite  was  AMOciiitod  with  h»n\oglobinuric  fever 
iu  eoiae  caaos  which  occurred  at  Rome ;  and  Prout  seeiiut  to  imply  that 
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he  net  with  nularial  fmndtm  m  the  hknd  of  cmm  cI  this  i 

Gold  CoBst.     Dr.  SJaomq  hu  put  on  record  an  aeeovat  itf  tw  ] 

gnminrtioM  ol  the  Uood  o(  *  pstieat,  ■ufleriog  from 

liTHV  who  CBine  noder  hb  du^^  in  XjouHaa  ;  the  reaolSi  ««fe 

n^stire.     A«  th«  patient  lud  been  drcncfard  «itb  ijoinioe.  Mji 

opuuoo  that  this  u  oct  to  be  wondered  sL     C'roe&p.  I  toarB,  Im»  faaoii 

the  pfauawditnn  in  ainne  cams  ;  and  PIflui  ^ves  a  {airljr  foil  awoM»  <tf  Aft 

parUenUr  vaHetr  of  the  [strasitc  which  prodiiou  hUckwatcr  finer  «r  aH»> 

tribtUaa  to  jjroduce  tL     Accunlin^  l<>  I'lcbn,  the  phraodiaiB  *— ^— yf  to  tka 

raond  mpigmented  or  d^fattjr  ptgmetttod  \-ariM3r  at  the  Bativo«attiMfMl 

pUroodinin  ei  the  [tatiaaa.     Smith  aod  KOhurne,  ia  I6$9,  »hiw>^  tkat 

the  ao-caJled  "Red-watsr  or   Texaa   Fever"   of   cattle-  M  a  liii iiiri    af 

malarial  affinity,  and  doe  to  the  prMcnce  of  bodies  in  the  red 

of  tbe  \AiyiiA  which  present  »  certain  nmibuity  to  Lareiaa'e  puaaiteL 

Od  tha  whole,  tbe  evideooe  aftpoan  to  1>f  in  faruiir  ol 
Lamrno'e  parante  a*  iatimately  coonccted  with  thia  disowi ;  bos  th* 
pecoliariiie*  of  ita  clinical  features  and  geographical  diitnbvtioa  soggatlL 
that  blackw-ater  fever  'a  either  caused  by  some  peenliar  hmwk  of  tbe 
plaunodinin.  or  that  «ome  factor,  aa  jtX  ankncnni,  is  added  to  ordiiukrr 
plaemodial  invaaton. 

Sjrmptoai. — A  typical  attack  of  hiraioglobinun'c  ferer  ia 
uaherod  in  bjr  an  loitul  suge  of  shivering,  which  may  tot 
aeriea  of  aevere  rtgora.     There  is  a  aenae  of  ntimboeu  in  tbe 
intense  pniii  in  the  luins,  and  genetal  nutiaiae. 

Tiie  umpcrature  rapidly  rue«  to  I  A2°  F.  or  thereaboala,  nu. 
at  a  later  period  to  iO&'F..  or  even  higher;  and  dark-coloured  arine 
paw  ad  from  tho  bladder.  This  is  usually  scanty  in  qnanuty,  thick 
flonriateney,  and  of  high  specific  gravity.  There  is  freqnent  de£ir« 
pass  water,  but  incrcaaed  effort  is  required  to  void  the  thickened  urine  ; 
act  of  micturition  indeed  may  be  dUBcuIl  to  accomplish,  and  accompani* 
hy  considerable  pain.  Frequent  retching,  attended  in  nearly  all  <«v< 
caaM  with  Inlious  vomiting,  is  a  distres»ing  symptom  which 
to  exhaust  the  luticnt — chi«  puraistent  vomiting  of  greeu  Irile 
almost  inrurtLibly  present  in  cases  tending  to  a  fatal  terminaikn. 
panitea  is  a  common  and  distressing  symptom.  At  an  early  sCa^  a 
or  leas  intense  jaundice  becomes  rapidly  established,  the  conjunctivs  andj 
tbe  akin  over  the  entire  Biirface  of  the  body  becoming  of  a  bright  yelloir 
colour.  Such  euloraUun,  however,  is  in  all  probability  due  not  so  mnch 
to  staining  of  the  integument  with  bile,  as  with  disiotefrration  prodncta 
of  haemoglobin  which,  owing  to  th«  extensive  hemolysis  which  i«  une  of 
the  most  marked  features  of  ibc  discaw.  are  present  in  great  quantity 
in  the  circulation.  A  considerable  portion  of  the  btemoglohin  and 
ita  derivatives,  thus  set  free  in  the  btood-stream,  Are  eliminated  br 
th«  kidneys ;  and  it  »  to  their  presence  in  the  urine  that  ita  puctiliar 
colour  is  due.  In  all  probability  the  proteid.  which  is  often  prcaent 
in  such  quantity  that  the  urine  becomes  absolutely  solid  when  bcAU 
is  derived  from  this  source  also;  since,  as  is  the  case  in  tlw  tirine 
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fiunixysinul  liBmio^'lribiiiuriu,  it  cntiEJstH  ff>r  lli«  moot  jmrt  of  };lobuliii. 
Fomiei'ly  tho  colour  of  the  iirinn  appcaiB  to  have  l»oen  attriliutcd  to  tbe 
pnwciui)  of  bile  rnth^r  rhiin  of  luvniojjilohiii ;  but  ihiit  opJnroii  is  uuw 
kiiuwii  Lu  tiavu  jtravtiaitty  no  founilaliou  in  fact,  for  bile  is  uitbur  untifuly 
absoiit  fi-otn  the  nrino,  or  ia  present  in  an  insignificant  amomiU  The  oin- 
Bidm-ablt?  juLin  over  tbc  rvjiion  of  tho  ki«lney»,  which  not  unfrL'(|iit'nt!y  fjivi-« 
rise  Id  muirh  coin|)luu[t,  luuv  l»J  <tuD  to  Konici  ton^oslion  of  ihot^u  orgiuiH ; 
and  without  doiibt  ttftmi!  nephritis  is  nocasionnlly  B<'t  iiji  ns  the  rui^ult 
of  the  great  elimiriMtiun  of  tiii^mo^bibiu  M-hicli  Uikes  pbu-e.  'i'liie  arni- 
pliciLtioii  may  be  iiUH[ici;U:{|  if  cxamitiiuion  of  the  \vc\\w.  show  lluvt 
sorumalbumin  rathur  than  globulin  is  present  to  any  large  cxtfnL  A 
coiicomitHnt  nephritis,  no  doubt,  also  ©xpliiins  the  fact,  wliich  has  bwn 
t'cpui-cod  by  suYcral  nbservors,  thiiLiiL-tnjil  ha>iniituniu  ui^tully  fulluwingori  a 
provious  biemu^Iobiimria,  bos  been  known  to  occur  in  eaflcs  of  ihts  diseaiM!. 

Frt'cpuJiilly  also  th<'re  its  much  jjaiii  in  the  region  of  tha  liver  and 
eplo'en,  and  theeo  organs  aru  unlargod. 

Tlic  (ever,  which  becomes  somewhat  Tnarlced  at  the  very  beginning 
of  the  paroxysm,  may  be  rBmitlent  nr  almost  continuoui>  in  coiirei'. 
UBiiully,  howovcr,  afuir  a  longer  or  shorter  int«rval  the  tvmperaLuro 
drops  aoracwhat,  and  tho  {lattHnt  falls  into  a  profuse  perspiration.  If  so, 
idl  the  viuioiis  painful  Hymptoms  l^nd  to  ab^ite ;  h\\\.  an  intense  f<.*eling 
of  weakness  mmains.  Coiticidently  with  thf-  tiilbsidoncT  of  il)i<  fever  tho 
urine  grai!tmlly  bt^gine  to  How  more  freely  and  loaea  ita  dark  colour, 
reverting,  perhaps,  after  a  tims  to  ita  nomud  condition. 

The  paroxj-sm  may  now  cease  aa  suddenly  as  it  Iwgan,  but  iwiially 
the  tem[ieiutnre  shortly  ri»c«  again ;  rigors,  and  pains  in  ibe  loins 
and  over  the  liver  return,  while  tlie  uniic  proliably  once  more  becomett 
scanty  an«l  red  or  almoBt  black.  This  series  of  event*  may  recur  several 
times  in  succession,  with  or  without  concurrent  ha-moglobinuria.  In 
the  severer  class  of  cases  the  symptoms  persist  without  any  apparent 
intermission,  the  urine  becomes  more  and  more  acanty,  and  eventually  may 
be  altfjgtitber  suppreiwed ;  under  these  circumstances  a  f;ttal  terniiiiution 
usually  follows  after  no  long  interval.  Death  may  be  ushered  in  with 
ursemic  coma  or  convulsion  a,  or  it  may  result  from  syncope  or  collapse. 

Often,  however,  tho  aluick  is  by  no  means  ao  eevero  iu  character  as 
would  be  gathered  from  the  prccoding  account,  especially  at  the  first  onset 
of  the  malady.  It  is  apt,  indeed,  to  begin  tutli  comparatively  mitd 
paroxysms,  which  are  practically  indiatinguiBhaMc  fi'om  those  of  an  ordinary 
intermittent  fever,  the  dii^tinctive  feature  of  the  excretion  of  hicmoglobin 
in  the  urine  heing  altogether  altxent.  Thf?e  slight  atlaiks — the  ;«■(*/  mal 
of  h^emoglobinuric  fever,  so  to  speak — arise  with  a  feeling  of  general 
nialaiKO,  accompanied  after  a  day  or  two,  or  perhaps  after  a  few  hoiu's  only, 
with  more  or  less  aching  iu  the  head  and  back  and  a  sense  of  chillincas, 
which  may  rarely  incrcfise  into  a  definite  rigor. 

At  this  stage  there  i^  a  slight  rise  of  teni|>craturo,  tbo  skin  is  hot  and 
dry,  and  the  eyes  are  sulTused.  l.oss  of  appetite  i<  genendly  oxjjerienccd, 
a  feeling  of  nausea  alao^  and  oc<»sionaLly  actual  voniiting :   the  mouth 
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fuels  ivirclii^l,  tbn  tnngitc  is  diy  and  conteil,  anri  iiBiially  the  hovels 
conflncd.     Kvcntimlly  tho  jKitieiit  falU  into  a  moro  or  Icsii  profuse 
)t}matii>ti,  the  lenipt-ratnre  fitUsHgiiri  Up  rioniial  *>x  thercaltotlts,  the 
[Kiiiis  Hint  at-hcci  (liiuiiptKir.  anil  ihu  iittLck  apiit;.-int  t)>  Ik;  at  nn  eitil. 
niAj"  indccfi  bo.  bo;   or,  mi  the  other  hiiml,  it  may  lie  fnHowctl  at  intRrvab 
of  BKorL  'mt  vaiying  duration  by  one  or  more  re!.i|wt?s.      At  stiU  lou^ 
int(-rvitlH  of  \'\va<'.  llio  wIidIc  scried  of  evenii)  may  be  rfpLiited. 

Thus  A  morlical  misdonary,  known  to  tho  vrriter,  ntut^s  thikt,  wl 
working  in   the   Niger  ilistrict,    he    suffea'ij    fmm   BUch    uttacku    oa 
flvcnigo  ovcry  month   tliirinj;    the  fiivit  eight  months  after  arrivinjt 
Af n'cA ;    thoso  Wing   follrxccd,  at   th*  end   of  such    pcriiKl    the  gnal* 
portion  uf  which  had  lieen  actually  eiwnt  in  tb^it  (.•oiiiitry,  by  a  irpicil] 
ulLick  of  "h!ackwaUir  fiMcr."     Tlir\'n  luoruhs  Inter,  wliilu  pnyin^  a  vi«il 
to  a  larj;o  ^f^hnmm^()an  city  some  distJUKo  fnim  tho  Ni^cr,  lio  wilTe 
from  n  itiMM>iid  ntUick,  of  niniilar  characti^r  but  slighter  in  iu  intensity 
thti  former.      A  voyago  to  ami  fmm  Kn^hincj,  with  n  Hhiirt   Btar  in  thli 
country,  now  intnrvcncil,  rlttiinj;  whith  stay  he  hrwl  sevoml    iitit:x|>lattMd 
attacks  of  hiematuriji,  unucc-ompanitMl,  however,  by  fewr.       A  year  ofur     i 
tbo  lirdt  appnaranro  of  the  disoaon  in  n  chjinu'tcHHlic  funii.  he   Kuffcrvil^l 
from  a  thini  altat-k,  which  cjinie  on  ftlioiit  thrftt-  months  hftt^r  hii*  return  to™ 
Africa.     Iti  thiu  instunct-  a  s[wU  of  hard  work,  both  niotital  ami  ithysical, 
jiddtwl  to  chmnic  con^tijintion  indiici^t  by  much  travelling  in  nativo  caaoe^ 
ftcemi^l  \f*  have  paved  the  w.iy  for  a  r<.fnid(«ccfH^  of  the  iniiln-ij'. 

Dlasrnosls.  —  I'robably    thf  only  disease  for  which    hn?'n)Oj;lobiniinE 
fi!Vt-r  is  likfly  to  l»o  niistakt-n  jh  yi-lkiw  fev«>r,     Thi*  itivattiou  of  hnth  <fii-. 
cases  \i  markod  by  »oniewh;it  itimiUr  symptoms  ;  but,  after  tbr  first  feo 
hours  .it  any  r^t«,  no  groat  difficulty  is  likely  to  be  found  in  di-ignasjr 
the  true  n:tt<ira  of  the  iltnra?. 

ll*miglobiniiric    fcvur    is  endemic,  and  is   not  contAginii*  ;     vdlc 
fever  for  tha  mnst    jiart  occnrs  in  epidemic  form,  uikI  is  readily  &s% 
mnninibtii  fnim  one  person  to  ani>th4!r.     An  atUick  of  yt^lluw  fever  coofenl 
immunity   from  F^ulisequcnt  invasion  of    tho    syxtera   by    tImC    iIicvam; 
hwmoglobinuric  fevur  may  occur  nuny  timw  in  thw  satuv  pcDHHi. 
nitigie  attack  of  hwmo'^lobiiinric  fovL-r  diflore  from  yullow  fcv(>r  in 
\\»  course  is  irregular  in  dur^ition  and  intensity  ;  the  febrile  paroxysotfl 
frequently  int<;rmit :  the  Hpleen  becomes  enlarged :    tho  tnatler  vDmilrdj 
mnsi-iU  for  the  most  p.irt  of  dark-coloured  bile  (whence  iho  nuiiir   liiliniii' 
remittent  fover)  in<)te.i<l  of  iilou<l  browned    or  cvon    blackuned  iit    tbc 
stomach  ;  ha<mugh)bin.  or  a  derivative  of  it,  and  in  contctpicnce  albumin, 
ts   present  in  large   qtianlitics  in   the  urine   at  aii   early   stage  j 
concurrently  with  tJiia,  miirk«d  alterations  arc  fotnil  in  llio  compositk 
of  tho  blood,  VLi  aloo  in  ihu  numlHsr  and  shape  of  lU  formed  elenantai 
int«nAO  pigmentition  of  tho  skin  also  appoars. 

Pathotogicjity  the  point*  of  difference  between  thcM>  tiro  dueasM  sn 
even  more  miu-kcd  after  death  from  lucmoglobinuric  fever.  The  BtoraaiA 
flhowH  no  fipccial  alteration,  except  that  its  internal  surface  may  appMr 
pale  and  aiuemic;  but  in  yelloir  fever  lh«  mucotu  membrane  is  for  ibe 
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most  pitrt  soft  and  inji^tf^fl,  nml  tho  cavity  of  the  orgitn  iHunllv  oiiiitains 
bluckijiicd  and  disintegrated  bluod.  In  yellow  fever  the  spleen  ie  loft, 
but  nut  vitlarf;e[t ;  the  livur  iB  nioro  or  leen  fatty  Am\  etilitr^otE,  piilo  in 
colour,  .iikI  iiomRtrliat  a»ft  in  consistence.  In  hu^raf^loVrtniirir  fever,  on 
the  yther  haml,  enlargement  cf  the  spleen  is  often  niarked,  aiiJ  the  livor 
IK  hy]>eriHinic  urui  i-r>rit:iiiis  ;iii  iiltriornial  iimounl  of  jiij^nienU 

Patholofry  and  Morbid  anatomy.  —  rnforLunatily  our  kiiowlcJge  of 
the  pathology  of  tbis  aH'ection  is  at  present  somewbul  scanty.  The  inoet 
remarkiiiile  ftsilure  olisurveil  in  liii!nui;;b»liinut'ir  fevcsr  is  the  eiiormiius&lid 
oft«ni  Httdilen  (Icatruclinn  of  Iilnod  corpuscles  in  the  circiilntioii.  The  freo 
pigment  reBuUinj^  from  sucli  hienu.lysis  is  mainly  climiiiiitcd  liy  tljo 
kidnovN  iinil  give»4  rise  tu  L:i-iiiiJgliibintirtii ;  wliilc  a  {JortJoTi  M  temporarily 
stored  in  the  livtT  and  other  oigiLn-s,  including  the  skin.  When  tW 
extent  of  tbo  liteinulysis  is  Init  alight,  the  liver  may  be  capable  of  dealing 
with  all  the  unattaclie<l  pigment  in  the  Ii1<kkI  plasnui,  in  which  ca&o  hnMiiO> 
gloliirmriii  iHaliseut.  If,  on  the  other  hand,  the  b]<iod  destruction  be  very 
great  and  sudden,  the  kidneys  muy  Mit^'ur  tempuritry  ur  even  pciniiuieni 
damage  from  the  irritJLtion  causod  by  the  passage  thronph  them  of  Uu'ge 
quantities  of  thi3  di'brix  reAullin^  fiom  the  exti-enie  hn^molyt^tA. 

Tho  exciting  eauaes  of  n  iwraxygni  hiivc  ali^eaily  been  discOEscd  ; 
hut  it  is  ohvioiw  that  there  must  Ivc  sorne  pirvions  condition  of 
instability  of  the  corpiMclefl,  as  chill,  for  instance,  would  of  itself 
be  (]uitD  incapable  of  bringing  nbout  sudi  a  whulesniv  destruction  of 
thti  formed  elements  of  the  blood.  80  far  aa  is  nt  proflent  known,  the 
reaaoti  (or  such  exeeiwive  ^nUieiabilily  of  tin-  formed  eUiiients  of  thu 
blood  is  to  be  sought  in  the  continued  action  of  a  niaUrial  poison  on  tbo 
syatom  generally,  and  on  the  blood  vasctiULi'  system  in  piirticttlar. 

The  removal  of  hwrnogtobin  i»  not,  in  the  mm  uf  every  affected 
corpuaelo,  the  result  of  the  iiiree;t  action  of  a  parasite ;  for  many  of  ihc 
))allid  iind  deformed  coqHiscles  cmitiiin  no  para.sitcs  ;  it  is  rather,  as  Dr. 
Mansun  h;i»  KUggeJiled,  the  rei^ult  of  some  solvent  principle  in  the  litjuur 
Bangninis.  poesildy  a  digeal.ive  agent,  which  enables  the  intJ-u-our- 
puscular  parasite  to  aAsimihite  ha'moglobin,  and  which,  on  the  breaking 
up  of  the  sponilating  parasite,  may  ho  set  frei^  in  tho  liipiur  sanguinis, 
and  continue  its  a&lvr:nt  action  on  corpu-icles  which  are  nut  attacked  by 
the  pariisites  thuuisclves.  In  this  vn\y  Maniiiiri  seeks  to  cvplHin  iho 
loss  of  ha'ijioglobin  t>eeti  in  all  the  bUxhtl  turpUKcles  in  malarial  dii^ease, 
and  tho  acute  loss  of  hu'moglubin  in  all  the  doqiiuieles  in  huinoglobitiurio 
fever. 

Ncvortbclcss,  it  is  |xrrtiaps  o]jen  t-o  ipiestion  whether  the  octiiul 
ptiroxysra  which,  with  its  attendant  symptoms,  prescnta  the  chanic- 
teristic  fcAtltres  of  an  attack  of  hft'inoglobtiiurii-  fever,  can  pn>]ierly 
bo  regarded  as  bat  a  special  pluibe  of  the  disuujso  strictly  known  ut 
mabirin. 

The  U(*o»i,  when  examined  during  or  iuimediately  after  an  acute 
paroxysm,  sUowa  under  the  inicpyscopc  profound  alteratioiis  in  the  con- 
sistence, shape,  and  colour  of  the  corpuscles,  the  number  of  which  is  also 


greatly  diminished.  Himteaux  formniion  may  be  ahsont  altognthrr.  ar  u- 
fttiy  1"hU> extremely  imperfect.;  whiK!p«iikiI«cyt«»i«  w  wpII  niarkwi,  Jiffertnl 
coi'])iuicloit  being  seen  to  bo  criscent,  spintlte,  or  peAr-ithapHl.  Bulk 
iiiacnjcytes  atui  microcyte*  will  bo  (miiid,  the  former  Itt'ing  for  the  matt 
|>:irt  jklIc  ill  tint,  or  evcit  ivppnrently  colourless,  while  the  hitter 
unfrei|ueiilly  of  n  ilecper  hue  than  normal.  Those  of  the  corpitscli?* 
npptvir  to  have  uiiOerROiie  iw>  appreciAhle  nltemtion  in  f-itt^,  ure  nbolbr 
the  ii.<Hit  jxirt  of  .1  piiler  tint  than  ts  iwual  under  ordinary'  conditmm;  Uw 
&ml.;iini>il  hii^moglobiii  having  l>econiti  at.'[>nmted  from  the  strooN  and 
dlMoKud  in  th«  Kiirrniinilitig  pl»»n])i. 

Miirkctl  a-s  these  apponiniices  are,  and  great  as  must  l*o  the  ilotfw- 
tion  of  ovrpitsrlcs  during  the  acute  phase  of  the  discuie,  tho  Unod 
nipidly  tentl-s  U>  nn-erl  to  a  niniv  nunoal  fttAt«  iM  soon  n»  nii  Aiudc 
[lasi^ca  otf;  the  regeneration  of  col-puscle^  is  iodeed  so  mpid  ihjit,  iinloi 
a  further  puroxysm  intervene,  n  day  or  two  iiffiinlly  BuffiwM  for  the 
poilfiliK^yUiBis  to  ilimppcar  almost  completely  :  the  oligocytUiemU  ii  more 
persiAtent.  If  nfUT  Mich  nn  inl4;rvid  n  further  exnminRtion  of  the  14ml 
be  niade^  the  corpunclos  will  now  be  found  to  run  into  roitleHUX ;  thomil 
}i«  \tiAs  variation  in  their  coLoitr,  ahc,  uiid  ehapc,  and  butU  micracjrletuil 
miicrocyloa  will  have  practieally  diwppeared. 

Accumpjuiying  ttuch  ii^gf^ncmtion  a  very  definite  IcncocyCtMJ*  and  M 
iricri^tisu  in  the  tiiimlier  of  hfcmatobhists  are  not  unfrequently  olHerred 

Tilt*  tirhu  preseiit-s  charftct-ciifltics  very  similHr  to  thmc  met  with 
ill  the  piu'oxyitniid  Ii:ei]it,ig]nbiruiri.-i  known  in  ibi«  country.  Il  i* 
n^niiJIy  of  an  aeiil  reiietioii  and  of  gpecilic  gravity  alH>vc  the  noniud 
In  {.'ojour,  that,  whirh  18  first  pasaed  during  a  paroxysm  i«  u(  a  decf 
ruddish  or  uiiiioiti  ]>]nc\i  tint,  the  amoiuit  of  the  tx>nUi)nt<tl  pigmMt 
being  liirge;  wliiEo  when  the  attack  is  loss  severe,  or  i«  pitting  off,  it 
ni«y  exhiiiil  all  v:iri;iti<>iiif  of  line  Wtweeu  th«t  of  port  winv  amI  uT 
(liirk  ahurry.  The'  t«iL'il  aiu<miit  of  mine  tiassud,  at  any  rate  in  thr  fin* 
instance,  nuiy  be  small ;  in  thia  case  it  is  often  thirk,  of  a  gummy  mit 
sistence,  and  <-ciiit«itis  a  large  jiropurtion — unc-third  or  even  tnon' — irf 
all)iitiiii].  If  the  I'ltlLT  mib^ULiii'e  be  prec-ipitutud,  by  means  of  beat  « 
nitric  aeid,  the  ctia^tdum  carriea  down  vrith  It  the  groater  portion  of  ih* 
pigment  preeent,  leaving  the  upper  stnitum  of  liipikl  of  alnioet  the  nnowl 
CLildiir  of  thi*  iiriiH'.  On  ntHiiding  a  coiiKideniljIe  precipitnte  ia  fonvl 
whifh,  whtui  t-xiiininofi  by  the  miciviseopp,  in  found  to  consist  for  the  mat 
pan  of  gnitLuLir  debris  of  a  broivnigh  colour,  aimmg  which  larger  pitv* 
of  bla<'k  pigmciiL  may  oecur,  tugethur  with  a  number,  often  enonntim  (rf 
granular  liit-inoglobin  costs,  a  variable  numbor  of  hyaline  c«st«,  and  a  few 
epithcbal  sualfK. 

|{m1  Ulonil  enrpiisclejt  are  for  tlie  most  part  coospicnoiia  hy  tbiir 
absente.  In  cerlitiii  innlance",  limvevor,  the  h»emt>globiniinn  is  arcnn- 
])aT]ie<3  by  n  tnin  lia'inutnriasia  welt:  in  t^onie  iiietuiieet  thiti  is  pnilublydiM 
to  the  iiitfinfie  irritation  of  the  kidney  slT.  up  by  the  elimination  of  «• 
great  »  qiuintily  of  etlV-tc  prwluct^.  When  this  is  the  i.ywe,  blood  corpusck* 
ill  giv;il)>r  vr  \v»s  numbeiti  wilt  of  course  be  found  in  the  urine 
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Dr.  MjiTiBon  (lisnjvPrt'd  tertaiii  ovjil  WhUcs  in  ihc  urinnry  srilinicnt, 
i«:ciimiig  singly  or  in  ^mupB  of  iwu,  ihi-eo,  or  moro,  ihe  oxiicl  lULtiiro  uf 
w)ikh  renmina  imdetenniiied. 

SjH'clroscopifJilly  ".'XJiiniiied  in  a  tliiti  iayor,  or  «liliit«I  t<»  the  requiBitt' 
dfgruc,  till!  alisoiption  Liiinds  ebjinicleriMic  uf  lia'imijjlijliin  (,tvtciit  tlioni- 
ftclvcM.  OccjiHioimlly  the  pn'sotitt  of  n  third  lumd,  nilimtcd  SolwoL^n  the  (' 
Slid  1}  liiK's,  rttTiirtlB  widtmcc  of  name  of  the  piguicut  hiLving  bwronie  coti- 
YvrLvd  into  inetliiL-iiio^lobiii. 

In  a  mmniuiiieiilioii  to  the  Pathological  Society  of  London  Cr. 
Wht'Mloii  rle»icriliL'J!  the  iip[K'arance«  mwt  with  in  miciiiscoijic  epecinitftia 
of  ct-'ituiri  (irgaii*  tilitriifiL*d  fixuu  a.  case  o!  this  diKcasu.  The  kidiioys 
showLul  in  ihoir  corticjil  portions  murkiid  swelling  of  the  epitholiiiui  and 
the  RCcretiiij;  tuliidiM  ;  lliu  ti'lU  were  <)[ja<|iii*,  llieir  uolHiies  were  in- 
diatincl,  uiid  they  cuntaiired  yellow  gmiiuWs  :  the  Imnen  of  the  eccia'ting 
tti)>ulcs  weks  also  pac1c«d  with  small  yellow  lugment  graniilefl.  llio 
UiluiK's  ill  iliLi  |jyniuii<l»  wt-re  iilled  witli  laiye  l>i-owii  Hmorphouu  muescs 
of  pi^nit^nl,  ivliit'h  were  alw)  vijtihl«  here  mid  there  in  the  farm  of  hrown 
ina»He.s  within  the  cell fi  lining  them.  Beiiwuh  the  ea(>ftnie  wore  oolloctioriJi 
of  ciniihtr  pigment;  th«  Mulpighiuii  ctJipiiccleB,  hnwever,  wore  uri«.flVttf<l, 
Pigmoiit  niiiKMis  of  gimiliu*  L-hiii-acter  neiv  uIko  to  he  foinid  throughout 
the  subsiJince  of  the  spleen,  hoth  between  and  within  the  cells.  The 
ct'lls  of  the  liver  had  midergone  elmidy  Rwelling  and  id»o  cwitiiiwcd 
globules  of  yellow  |jignieiit>.  Xo  hluod  C(iii>iJBcle»  were  lo  ho  feeti 
cxtravftftiited  it»  the  tissues  anywhere  ;  neither  wiia  there  hlood  pigment 
ill  the  cHjjilbricg  ui  any  of  ilit-  organs.  It  will  (hos  l»o  seuii,  lie  I'r. 
Whcjilon  suggest*,  tlint  thi!  inuhologieul  ap{HVLrntii.'t'K  of  hIaekwBlcr  fever 
coincide  with  those  which  have  boon  ffjimd  in  pftroxy«miil  ha-nrngloliinum, 
80  far  an  ciiii  hu  tcunitrd  fit)ni  the  iiMTurds  of  the  l»ttvr  disi.'n«e,  «  bich  urc 
very  seimiy  ait  it  so  mrcly  prove*  fatal,  (^'linically,  al«i,  theso  two 
■iiacHAes  (Lppetir  to  eonvsfwnd  fairly  closely,  except  that  ihi'  l>ilioiis  vomiting 
and  high  mortality  of  bliK'kwiiter  fever  aiv  not  met  with  in  pjiroxyemal 
hiPinogluIiiuuria.  Thu  grejit«r  severity  of  the  disejiaei  lui  mi-t  with 
in  tropical  countries  i»  probably  due  lo  the  greater  intensity  of  iho 
eaiiacs, 

Iti  addition  to  these  yellow  pigment  pflrticles  in  the  cdls  of  the 
vjirioiM  organs,  the  black  ingment,  m*  charaotcriirtie  of  nialariiil  iiifectioiiK, 
ivill  be  fMiiiid  in  the  usiml  sitiuiliunH  [sen  art.  "  Malarial  Fuver,"  [i.  721']. 

Treatment-^lf  it  be  the  fact  thai  hlut-kwuier  fuver  is  to  1k»  regarded 
as  a  cotiajniiuint  uf  a  scverw  fonn  of  malaria,  the  treatment  of  llic  two 
ftflectiiHia  must  neeeswirily  Im  more  or  Iei!K  iiiiiiilur.  The  boucis  mitet 
Iw  freely  o[>cn«l  by  drug«  — of  whieh  calomel  and  jalR.{i.  either  flcparuloly 
or  combined,  are  tlio  most  genemlly  useful — ;iidiKl  by  eiieiiuts ;  and  if 
aevurc  vomiting  be  preM^il  ireatuieni  inust  ho  eapecially  directed  to  this 
Bymplom.  It  is  recommeriided  to  give  quinine  often  and  in  fairly  large 
dosw  ;  though  its  ii«e  would  Sfcrti  to  be  contnt-itidiojit«l  in  tlic  »tagc  of 
u<;timl  ]iyre,\iH.  Mntison,  however,  apjicara  to  con»idcr  that  this  drug  is 
com juira lively  useless  in  uU  cases,  anil  that  it  exerts  no  iutluance  in  cut- 


ting  short  the  dumtion  of  an  attack  ;  ariJ  Plohn,  who  luu  had  exiaBini< 
cx|H)i-i(^nce  of  lilackvmlur  fever  in  the  Comeroooa,  boli0^'in^  iImL  it 
aggmvaios  tlio  toiuk'iicy  to  lu-pmolysiB,  t](.!j)i-i<ciit4«  :iltuj£cllirr  ihr  amid 
^^»inil}o.  in  tlii.s  dUt^oao.  On  thu  Ajipc-aiTinco  ot  hn-nin!<]oliiiitinA  i'l'-hnili*' 
continues  ([iiiiiiiic  at  once,  to nwnine  it  Buhts*»((iit'nt!y  when  (hi*  s)-ni|it<.m  iui 
8iilwi<1eii,  .111(1  tlu'-  frviT  lina  riitunicU  to  llic-  onliiiory  inl>:niii(U'iiL  nianc. 
Dtiriiifi;  liirnmgloSiiiui'in  ho  coittontu  himself  ^rjlh  u  mi-re  Uvatmrnt  d 
tsymptoiii^,  at)d  thu  rc^nltA  hv  hIiowh  aro  niuru  fitvouralilc  than  are  Uiiw  of 
physiviatLS  who  ai]o|il  hfitttk  iliuiiii^  witli  i|uiiiino.  If  lev  cati  h«  olitointd 
the  p:iLicnt  shoulit  )ic  nllowircl  Id  HUi-'k  it  c'<iiuiiiil»11y  ;  iii»l  muail  ilmmU 
IiRiiuly  or  chai»imgiio  will  [imhul'ly  ho  rctainod  even  when  nothing  »if 
nutrition!)  cjin  he  pvcn  by  thi-  motitli. 

Ill  flcvurc  CMrH  it  will  ho  ti4*ci'.v>iiiy  to  rcwort  to  nutriotiL  cfictniLi^ aal, 
if  th<}  temptiniLiirti  shoiiM  fu.ll  hvlow  m>ru)jil,  hul-water  iKftllra  my  W 
plocoil  ill  tliit  hcil.  U<-^ii't  may  alnn  he  lukd  t<)  iiitniv(>nniL<i  iiijedtoeid 
normal  ealine  ^ulution,  vrhich  can  bo  tiuido  hy  dis^olvin^  »  diimi  of  nmmi 
Hulc  in  a  pint  of  w»Ujr,  hotliTi^  thB  mixtnm  to  stvrili^fi  it,  nnd  thrniliof- 
inij  it  to  tool  to  a  t*?mpnr.atHr«  of  lOiJ''  V.  prior  to  nsr  :  cxptincin 
lui  shown  that  ht'tter  rt'sulta  mny  I>o  thus  ohl.iim-*!  tliiin  if  b  1""i 
tempDnitiiri.!  ho  empluycd.  In  ihtiao  atacs  m  which  nephritis  tqiperrcnn, 
there  is  frNjucntly  a  tenHoncy  to  flupproAsion  of  llrino  ;  thbi  imiefiL 
According  to  Crosso,  is  nn  almost  const4Uit  event  in  the  moat  icrioui  txm*. 
Such  a  contin^cnry  mu«t  ho  met  by  the  iisr  of  (liafJiorclica ;  and,  if  iirfar 
conx  iil^ioiia  or  coma  8up(;rvi-iK>,  triitl  shnnlii  ho  made  of  vhlor^  hyihvltit 
conjunction,  perha|;s,  with  smaU  do(>cii  of  julMiiajiili. 

S.   MONCKTOX   COI-MiX 
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AM(EBrC   DYSENTERY 

Synonyms.  —AnialAc  enifriti.*,  7'rttpkal  dysentery. 

Definition. — A  fonn  of  intostinal  flux  cinsed  by  a  species  of  amoel)a; 
clianictcrisod  anatomiciiUy  l)y  ulceration  of  the  liirge  intestine,  and  clinic- 
ally liy  a  variaMe  course  ofUm  marked  hy  peri<K]s  of  intenniasion  and 
exacnliation  ;  with  a  special  tendency  to  chronicity  and  formation  of 
ab-wess  in  the  liver. 

The  name  '■  dysentery  "  was  originally  a  purely  clinical  one,  signifying 
an  intestinal  flux,  the  symptoms  of  which  are  abdominal  jiiiin,  ten<!smius  and 
the  p;vs«igo  of  bloody  mucoid  ev;icuatioris.  Attempts  have  subsequently 
tteen  iii;ide  to  connect  the  above  symptoms  with  definite  lesions  of  the 
intestinal  tract;  but  in;ismuch  as  these  lesions  arc  found  to  vary  consider- 
ably in  individual  cases,  or  in  series  of  cases,  there  arose  much  confusion 
in  the  cla.ssific;vtion  of  dysentery,  as  is  well  iUustratwl  by  the  hmg  con- 
troversies between  the  liemian  and  the  French  schools  of  patliological 
anatomy.  The  former,  from  a  study  of  tho  sporadic  or  epidemic  dyatntcry 
t)f  tlieii-  own  country,  maint<iiiied  the  asKoeiation  of  diphtheritic  inflanima- 
tiiin  with  the  intestinal  lesions  ;  the  latter,  on  the  liasis  of  a  study  of 
dysentery  in  tropical  or  subtropical  colonies,  as  stoutly  denied  it. 

lieceiitly  the  attention  of  investipitors  has  Iwcii  drawn  more  par- 
ticularly to  the  a^tii'logical  factoi's  ccncerntid  in  the  production  of  dysen- 
tery ;  with  the  result  that  a  provisional  basis  for  the  dasirification  of 
dysentery  has  become  possible;  fur  one  of  its  foiTiis,  at  least,  a  causal 
agent  lias  been  found  which,  although  not  fulfilling  entirely  the  conditions 
required  for  absolute  proof,  is  neviTthelcss  to  be  considered  as  the  most 
prolialile  Ectiological  factor  in  a  certain  inijxjrtant  group  of  cases. 

Two  other  fomis  of  dys<^nt«Ty have  bi-en  rerognis<'d,  namely, diphtheritic 
dysentery,  which  constitutes  the  greater  part,  at  least,  of  the  widespread 
and  fatal  epidemics  of  dysentery  in  teinpi'rate  climates,  and  the  so-called 
catarrhal  dyscntciT  which  is  apt  to  prevail  in  the  s;mie  latiturlcs  at 
certain  seasons  of  the  year,  jiarticulaily  in  the  autumn.  In  neither  of 
thi'se  clinical  fomis  of  dysentery  has  a  constant  and  specific  a;tiological 
factor  Ix'cn  demonstrated,  though  it  is  highly  prolialile  that  the  former 
is  dui'  to  the  action  of  one  or  moi'e  of  the  scliizomycetes. 

Thi!  name  amiebic  ontei'itis,  which  has  been  propused  for  the  disease 
now  before  us,  obviates  the  confusion  arising  from  the  application  of  the 
word  dysentery  to  disea.-^es  which  have  no  a'tiological  connection  one 
with  anoth'M' :  but,  if  it  be  borne  in  nn'nil  that  the  word  dysentery  is  us(d 
in  a  })urely  clinical  sense,  there  can  bi'  no  serions  olijection  to  retaining 
the  older  and  more  familiar  term.  "Tropical"  dysentciy  can  only  be 
used  as  a  pailial  .synonym  for  amcebic  dysentery;  for  on  the  one  hand 
the  disease,   though  more  frequent  in  tropical  region-s,  is  by  no  means 
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limited  tn  tliitin  ;  and  on  the  otbcr  liand  there  arc  unduubtedlr  cmbk  4. 
tlytentetj  in  the  tropica  which  arc  not  of  ama>btc  origlli.  [fUr  ULJ 
"  IJysont^ry.'*] 

iCttolo^y. — I.    Th  AmnehA, — In   lS7ft  Liisch  of  St.  Pot4irsbin;g  ptv] 
tliH  first  acciimiy  ilcat-iiiilion  of  an  anxvlinid  orjp>ni*m  whirh  br  found 
thn  »l<tiiU  of  a.  (tyscriurric  |ii(tit.*iil.  iirn)  t<>  it  la-  giitu  the  luuue 
rti'i.     IJo  ufiSfifUid  tlmt  this  orfjanii^m  is  tho  cmue  of  d_vi*«.'fitcn' ;  and 
•uccutidiMl  in  prochicing  a  Diipcrticia]  iilc<.^relion  of  Ihn  large  bileitiw 
one  of  four  dtigs  which  bail  i-i>ot!ived  rectal  iiij^aione  of  tJin  dt*enii 
^UKiU.     LuAch's  oljscrvation  1u«  Wisn  confimu-d  hv  various  n^iin'hni  q 
diifurerit    ftnintrk's ;    namely,    in    Ktm»[f''   liy    It  lava,    Knrtnlis,   K<»' 
tjiiiimk**,  and   Manson ;    in  Afr-ioi  (K-ypt)    Ity    K-n-h.   Kartuli*.  Knucl 
nird    Pa-itiuiili^ ;    in  North  Amciica  )>y  Oslor,  l/oiinriUniin  and    I^^flrar, < 
Miudor,  JJutik,  and  uthcrs ;   in   Br»«il  tty  Lnti,       The  int^rprvutiuo  ijj 
those  o)l-s^^^'llti(lIlli,  huwuvcr,  {van  gircn    rixc   to  miich  diwriiiutDn ; 
observers  mattiUin  that  tliv  iima'lia  \n  m,  lixrmtotw  |iaraHili*  of  the  D*pr 
intiisttnii,  oUiiii*s  time  it  Ik  the  caiuo  of  u  bpiwiiil  form  iif  dvBcntcry. 

(ii)  MwphiiUiijH,  itnd  pktjsu-ai  iitul  f/Uito'jifitl  rhnari/rs. — Thi»  urj^iiifB 
is  plmii**!  I>y  l.#ui:kart  in  the  cliw*  Khi«ip(M!a  of  the  l*n)t">aKi ,  l>y  tlnwi 
in  ll)i)  class  NuUiJtui,  which  inehuK's  uiily  a  purt  fif  the  l{hizu(io<ki,  llv 
A  iinicrtllitkr  nrganisin  consisting  of  slightly  ditToi'untinti^  nuacM  ti 
])ntt<iplii!^in,  and  niidcr  fatouriiMc  circiiouULnccs  it  exhibits  spootucov 
nidvcmt-nlH. 

in  a  fttAlp.  of  nrs\.  thf  amn-b  i  A.*»nmc*  a  aphorical  afaapo,  which  ApfMU* 
di»'i)iil  in  th(>  BtiM  of  tW  niicrutcopt:.  It  may  gcDenilly  !<«  dhtin 
giiUhi*il  fnini  thn  ntlicr  rfllnljir  fli-mfnts  fmiiid  in  \\w  fa-nw  by  ils  [■!' 
g^c^cni!'h  tint,  :ind  by  its  atrongi^r  ri^fnu-ttitn  of  light.  Its  diameter  nuivs, 
within  wide  limits,  6  to  35  ;*,  more  commonly  between  12  and  26  p.  It  il 
noteworthy  that  such  differences  in  nize  are  found,  lu  a  nil(%  in  St 
vaies  of  the  diHea.><e,  while  the  .-imci>lKe  in  any  indindtial  com*  im  neadji 
iiuifomi  in  dianu^liT.  Tho  Uxly  of  ii  resting  ani<i-)jii  \m^  n  well-ddinii] 
ri'^giiUr  border,  which  under  onlinsry  eonditJons  appcant  a*  a  thin.  «ii^. 
dark  lino.  The  bo«ly  tt'iisists  of  two  purtions  :  the  inner  one,  which  is  m'v 
or  lesA  gmiuilar  and  af  ii  ilarki:i'  colour,  is  known  as  the  entnplasma;  tbt 
outer  one,  which  is  homogcnt>oiis  and  of  a  lighter  colour,  n»  the  ecln^JMiai 

Tbii4  division  into  tu'u  zones  unnot  always  be  made  otit,  and  it  nor* 
evident  in  the  irtottlt^  than  in  the  resting  amtcba;  indeed  Enue  uA 
l';isL|ii[de  atlirni  that  it  does  not  rxist  in  ihi^  Ialt<T. 

The  euUif{u.«i>c'i  varies  more  in  its  iippeiimnce  than  dooa  the  «(»■ 
plasma.  It  conBtitut«^  tho  greater  pon.inn  of  the  body  of  the  m^ 
Iwing  usually  centrally  situated,  but  occawonally  slightly  eccentric-  In 
ibe  amillcr  forma  of  amivba  it  i«  finely  graiitilar.  and  may  show  noothtr 
Ktmcture.  In  the  larger  fomw  it  i«  more  coarsely  granuUr.  and  ofw 
rontatns  clear,  circular  or  slightly  oval  spaces — known  as  vacuolea.  TTk* 
are  cxtrrmrly  variable  in  number  nnd  size  ;  some  amaeNe  contain  i  W 
only,  while  others  appear  to  consist  of  a  congcries  of  vacuoles  eturwnitaU 
by  a  very  narrow  zone  of  clear  ectoplasm, 
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Th?  efUiptuxm  is  «jiiit«  boiiiogt'iiixiiis,  funntiig  u  juint'  nf  vjiriahli* 
!iickiia&A  Anmnil  the  cnt^iplainn.  It  hiu  the  appcutrancc  of  Rncly-jfrnuiKi 
of  A  (liirtinctly  [wle  ^rwn  lint. 
It)  nnwt  nnni'I«u!  ii  iiik-K'Us  nui  In-  wH-n.  tla  ilt'tediiHi  is  liy  iki  nipnni> 
in  tho  tiir>ril<' niii(»lin  ;  Imt  iitnli-r  oi'^rtain  cnnditintis  in  llic  mntion- 
nr  rlioul  atnojlui  llir  iiiu't<>it<i  )j<M-om<>!<  •■vi(|<>iit,  aii<i  it  ni»y  nhuiVH  lie 
iidwii  liy  u|)|)rt>priiiU)  HTHiiiiii<;  irapiiiU.  II.  ib  KJuiiitrd  iH'(-i>iii.rira]l_v',  nt 
odgo  of  lh«  fMilopta^ii),  ftriil  appwirs  as  a  discoid  ImkIv  alioiit  G  ^  in 
*mptor,  with  a  «luu-p  fwiiluiu-  wliiL-li.  lhi>uj;li  wf4isiimMllv'  brwken  and 
UTrgiUiir,  ia  gnrn^rally  t-vcri  ;  it  itiiiv  l«'  tlistingnielnvl  fnmi  varimlm  of 
tti?  Ninid  Riae  Iiy  its  tiighi-r  ivfrHctinj*  fiower.  A  niielcohis  can  neliJom 
Iw  olwerved,  lunl  in  staiiit-il  sittx-iim-ns  <jrily. 

LMiniiitT  dt'toiU  (if  sliuttun'  may  Ix!  }trriii';lil  cmt  l»y  Iianlcnin^ 
d  ai^iiiiin);  tho  am<L-lja  in  miimtili-  mi'ifia.  I'ortions  (if  \\w  dya«nt«ric 
•itunis  richly  ladi-n  with  (itainha  may  he  hanletitul  in  htilli  in  Miilter's 
flnid.  and  mhwvjiinntly  out  mid  siaincd  likfi  aections  nf  tisuiii^ ;  or  r 
thin  hiypr  uf  the  wime  rt*>nl(i  niay  Ih-  Kprf'iul  upon  i>>vpr-glas»^^,  iininerecd 
in  tlitf  himlriiiii;^  nit^dia,  and  then  Plained.  Hotter  residla.  htiwpvrr.  are 
JiLiiinod  Ijy  tlio  study  of  amn-lwi  in  scrtions  of  the  liasiics  hard^'nrd  in 
alf'h'il,  MullurV  fluid,  ur  FU-niin^'s  Hiilnii<in. 

Ill  Hpocininns  hanliirifd  in  ak-nhol  aiifl  Htairii'd  with  niethyl^'^m'  Ithie — 
rbich  is  on  tlw  whole  the  l>c»it  niot-hml  nf  pii>par»ition — the  am«j^l;:B  are 
nut  atiinivl  iptile  wi  inU'rus^-ly  na  the  iincki  of  the  lissties ;  one  porlinn  of 
iJia  Imdy  tH  lU'oply  Htaint-*]  {the  nilnpla^mt,  but  thn  rnlonr  fadt'H  grad" 
•lly  into  urt  alnuMl  unAlaint^d  (:Miilii>ri.  IVi-ply-sbiiiH'd  rnnud  ^annirH 
of  ilitTuronl  siztw  are  swtMi  wintered  thriiuf,'h<iiil  tho  evil  h'dy.  In 
■poritnf^nB  hanlrnod  in  Miillt-r'n  fluid  and  i^Uiiiicd  with  ha-Tnaloxylin 
'•nd  twjnn,  thew  is  U'ss  Bhrinkiige  than  with  other  nit'dia ;  and  the 
nurlftus  is  i-lrArly  virtildfi.  Spi^i-inions  hanlened  in  Fleming's  wiluiion  and 
uni-'d  trith  ftafrnnitt  and  arid  fiirhsin  give  the  \»e*t  iiirliiixt  of  the 
l«(u ;  anri  in  «nm(i  of  tht'ni  the  anm'lia?  cxhiliit  other  jwciiliar  etnic- 
.^__  Anifnig  tlii'Rii  m:iy  Im'  niilt'd  shurt,  rmi-Iikn  lioflit's  ratotnhling 
mfkrcic  Kudlli ;  they  coiTi'«pi>nd  t<i  similai-  hndipn  fnuiid  in  thp  winxmnd- 
ing  tissuirt),  anri  are  prohahly  nuck^ar  dotinttis.  Again,  in  R|iecinuMi»  treated 
in  thn  aiunn  mnnricr,  somewhar  k)nger  rods  have  hfcn  oWrvwl  ra<liating 
from  thu  jicripherv  (tf  the  niiclotiM  IowjutN  the  ciii'mnderertci!  of  the  *miirlu»- 
Thcir  significance  is  not  ktiown. 

It  in  to  Iw  ohservcd  that,  whatever  the  mothod  of  preparation,  tllft 

fclH■I^>n!^  ittain!)   with   difiicidty  ;    a   fcalnr©  (.oninion   to  all   the   Piulozoa. 
V>reign  Itodies  are  fretjucMitly  seen  iti  the  aniu'bxe,  especially  red  blood 
cell".     Thews  are  aometimea  «o  nuineirnw  that  the  wholi?  bcxly  of  the 
ntmeliii  is  filled  with  thetu  :    they  may  be  in  a  perfect  state  of  [iittucrva- 
tion,  or  tpiito  deiTilorised  and  only  recognisable  by  their  outline  :    they 
bre  c«Ttainly  more   niiineron^   in  the  more  Mcut«  caxeji,  or  in  vxac«r1>a- 
Bions  of  chronic  cattes  of  dyscnteiy. 

The    amcelui    rarely    containn    leucocytes,    and    never    fat   glohiilca. 
licrococci,  hacilli,  and  their  i*iw)pe«  arc  more  or  lew  froqitent  tncluxions. 


Black  pi^'niomi  gnuiult?'*  Nntl  irrt<jj;iilar  Urownitih  maMoA  of  pictnmt  tu 
been  iiotoil  liy  boiuo  oUsurvore  ;  it  is  probablp  Ui&t  cfaoso  Mre  derivn) 
(Usiiifc^mU'd  rot!  \.'\vo*l  colla, 

Tho  mml  striking  aiul  chanivU^ristic  fciiture  of  tlie  nnueha  u  Jti 
mobilily.  Tliitt  nmy  conitiitt  (^lllIr^  in  nii  iiltcrntioti  of  iu<  hIui[m>  nrinit 
uciiLil  charigu  <>f  pluci-.  Ifolli  uf  llieso  |ihenuinena  an>  pnxlm-'xl  llinM|!)i 
the  uicchaiiiMii  of  |)«ciulo[XKliiL  Tbcso  laU«r  ure  rouiitji.'d.  iiluiit  ud 
lioiuogciiouiLs  processes  formed  t>y  iho  inore  or  Ids8  gradual  prutm^iun  li 
a  portiuti  of  tlic  ectoplasm  at.  aonic  pan  of  llic  [M;ripliery  of  tbc  ntuuim. 
T\w  motion  is  ROTiiotimcs  ipiiu^  gnuliuU  arid  coiititiiious.  at  inhm  Htitka 
i\nd  j<!rky ;  and  it  varies  in  mpidity  un<lor  cirt-iiniftt^iK'CA  u-liicli  irill  be 
(tejfcniicd  flltihcr  (III.  It  i^t  emnt-'tiiiie^  mi  i-npid  tbit  il  li»^-(iiiieit  iui|Hwi}<tr 
Ui  iniiUp  a  ski^tch  of  the  fonii  of  llie  hiiki-Idi  ut  any  given  luunicnt ;  whil^ 
again  l\w  niovemcnts  may  he  so  skm-  and  dt^titicrnLtf  tli:ii  pmlur)^ 
obiwrvjitiun  is  necessary  to  dctwl  any  cicuigi!  of  slmpc.  Fn^pu'iitly  iJw 
psowlopodiu  arc  witbdmwti  in  tlio  biuiii;  manner  and  pnttruilM  ai 
aiiollxT  piirt  of  itie  jjoriplivry  :  iiiiilv  uxi't.'ptluiutllv  lon^  pnto^sws  an*  pm- 
jecLiid  wliieb  Iteitd  lUuiind  iind  hirni  an  clbuw.  ko  ttiat  thu  Nunt  puim  uf 
the  ps(^ndllplldi1llll  licconiei«ci>iini:i?tod  u'lth  the  amirtui  nl  miinf  itlbor  piint 
lu  oilier  iii>iaiK'L'4  s  ptxitulitiniiice  uf  the  cctopUntm  ap|it^r*  l<>  omim; 
06  a  prutopliuiiuio  wnw,  around  llie  vii^riimffivnve  of  tiic  aina-W;  ibn 
effe^-t  is  pro<Uieod  hy  ihc  auct-cwivc  proje^^iiun  atid  t^tniction  of  coiitigan« 
|)oi-liunfi  of  tbu  ucto^laeiu. 

The  pniiiresitivc!  iiioveHicnt. — that  is,  wctuiil  liwoinniion — 1»  liroaghl 
jJiijiU  Uy  the  protruttion  of  |iw!udo^MHlia  in  tht'  maniuT  doscrilx.'d  ,  km)  inia 
llii-'st:.  wlien  tlicy  liftvu  ivjicIuMi  a  (;t;rtaiii  cizc,  tin-  granular  or  i-anKiUt*^ 
tmlopliisnit  with  \ia  »\hft  (-iiiiient«,  (lows  with  u  nutrr  mpid  mnvi-nMut 
tlmii  that  liy  which  the  peiidopodia  theiiiaclvc*  wcni  formed.  Whcnili' 
amielin:  am  yimt  aelivc,  iih  on  ttie  warmed  stujfe  of  a  mtenMU'vipA,  tliice  ivn 
stJi;;c'?t  in  the  pnx'iww  nf  liieomoitun  art;  not  Ut  lie  diKtin}Oi>>i)>*tI .  1*11  iW 
amieUi  ehan^uH  it«  place  liy  a  ntpid  ri>l1in^  i»-  lloiviii]^  luoliuo,  in  vlxh 
nu  (lihtinvtinii  iK-ltveeii  ei'lupliuiiii  and  entoplasni  eati  Im>  tilMurvitl.  l."-<- 
motion  in  gr.nerally  otiscrvtvl  to  tdka  plare  in  i.ht-  direction  of  \ru>- 
resistance  ;  a  group  of  cellnljr  elements  or  scmm  detritus  being  suftcirtrt 
to  divert  the  eonrae  of  iho  amielui.  The  amti'lxjid  miivumenta  uv  ilo 
inl1iieiie«>d  by  varioiiH  external  fact^nii,  |iArticiibu-)y  Uy  vorutiuni  d 
t«m|ierature.  They  are  must  active  at  tlie  miNtii  tem|»ei-alUPe  irt  tfa' 
hiinuui  ImhIVi  and  lieenmc  Uva  ai-tivc  at  lower  as  llio  U'ro{irmiiiTv  Hmi 
alNivc  thU  incitn  or  faJU  )»-low  it. 

As  il  rule  the  amo-'ha  lieetmiec  motionless  in  a  ti^rapenttiim  \'^n 
than  '■*''  v.,  but  may  u^in  bcnrnme  motile  if  the  t^anperalure  he  nuwl 
to  body  heat ;  provi(iJni{  that  it  luu  not  been  expfwrtl  to  the  Mw 
tempuiuliim  f(»r  mcn-«  than  a  few  hoiira.  At  the  end  of  lwrmy-f<«M 
hoUTs,  that  iA,  when  the  stools  bneonio  lempomrily  acid,  not  only  i*  w 
movement  to  be  nbsened,  ev«n  umler  tlie  niosl  favonraM«  condition**' 
tuin[>erutiii-e,  but  gimemlly  i'.vcry  truce  of  ama-lia  luis  disappenrod. 

Sulphate  of  quinine  (Jn  a  soliitiiin   of  soVu)  'U'l'*!^**  ^*  uuainii 
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movements  instantly  ;  the  orgniiisms  nft-iiinie  n  circiihir  mitline,  ami  their 
contend  become  pale  ami  hliirred.  \\'lth  various  colniin'iig  snUieionH. 
ftiich  a.4  oamiirii*  or  inethylt-ne  liliie.  the  pociiliRr  ninrion  in  thn  foi-m  nf 
protophismic  wave*  noted  nliove  cicciirs ;  but  the  am<Klj!i  dtH-s  nut  liike 
tli«  HUiti  miiil  thH  movements  cease,  preRumiiMy  on  the  ik-ath  of  tlie 
opjtftnism.  Ff>rr>ij»n  Imrttiin  in  tln'  amnOin  niv  MAiMpd,  ami  finiilly  tl»» 
aincpljii  itself.  After  certain  kinds  of  lix'id  trt^atment,  as  In*  irrigatii-me  of  the 
howsl  with  various  germidflal  solutions,  the  Hmfelwe  in  the  stools  pasfteH 
with  thft  injections,  or  insniiM^intoly  aft<M-  ihem,  iiw  f|nito  motionless. 

Knise  and  FaKt^nale  dwcrilx;  three  fomiii  of  degeneration  whicli  precede 
the  ftotiwl  dcwtnuaiim  f»f  the.jimo'lia :  nnniely,  a  colloiti  ami  a  dn^prfical 
degeiifimtion,  and  a  dLwolntion  hj- Repamtitui  of  hiul-!iki>  fragnii^nls  of  lh« 
body.  Ill  the  first  case  the  am<i>)ia  l»econies  homogeiieom.  and  at  thw 
twmfi  time  refracts  Eight  more  strongly,  liku  a  fat  gloliiile ;  in  the  sei^ond 
the  vacnoles  su-nll  iiiiil  buisl,  ami  tht-  n-Hiihial  fuwiy  forms  a  gnimilar  maM  ; 
in  tliu  \isX.  ea^u  Kmall  ronndUh  poi'tioim  of  the  aiiio'itJi  are  gmrliiaily 
det;u-'hoiJ  frinn  llm  jKireiit  m.iAS,  snmcwhat  likn  tliu  budding  iif  the  yeast 
fungus,  TKiU  this  is  not  h  form  of  repiiidntlion  is  signifi«i)  by  the  still 
iindiviiled  and  utialti^red  mic-lens. 

J'rartjwilly  m>thiiig  is  known  of  lin-  cotidilidna  of  mitritifm,  Pespiratinn, 
and  rrprtKiiiction  of  thu  anm-lia.  The  frmiiiein-y  with  which  red  blood 
corpusehrs  ai-«  found  in  activvly  moving  amtrbip,  sometiincB  in  cun- 
Hidtirjj)ile  nnTiibf^ra,  siiggiwUi  thai  ihciW  are  taken  lip  Rs  f<w«d  sttifTs  by  a 
process  of  inctiisifiti ;  thi.s,  linwever.  h;w  in>ver  been  actually  obsiTvcd, 
The  pigment  contained  in  some  of  ifacin  in  the  only  evidence  of  the 
<lc3trnetion  and  a-ssimilation  of  x\\p.  blwideells;  and  no  oKscrvntion  is 
mcordod  of  the  ejiwtion  of  iTsidnid  and  rx<Ti-iiieiiliti(itis  matter  from  the 
body  (rf  th«  or^nJKm.  Tha  vacuoles  appeiir  to  play  no  part  in  the 
dignalivi!  pnieossos  wf  thin  speriea.  It  is  pnilKtbh-  that  a  portion  of  the  fowl 
(\{  the  amioba  is  nbiniiit'il  by  the  pnx'ess  «if  dit)'iiH)on.  It  is  difticnll  to 
nnd'Tstand  hnw  r^'spiniiiim  and  oxidati'in  proresws  are  carried  on  by  it  in 
fluids  piiDr  in  acids  mirh  aw  those  in  whi<-h  th«  organism  lives.  It  might 
iiidtriHl  be  snppotii^d  that  tholr  oxygen  was  di-rivcrl  fnmi  the  ;l^l»<J^llpd  nnl 
corimselns,  were  it  not  pntlwlile  that  a  iwliirtion  of  their  hieiiiogloMn  had 
already  taken  place  in  (he  int^^ittinnl  contents,  \vhieh  are  rifh  in  carbon 
dioxide  (Kniffe  and  Pasfjuale).  No  <»l»!«ervations  are  even  recorded  of 
ri'prodiKitivc!  pn«-fws<M  tn  the  nmo'ha.  AnrU^gv  wtnild  h^ail  one  t-o  atwiimc, 
however,  that  this  tak^'s  p!:u-<'  by  fission  or  by  spnniiatioii ;  that  the 
forinvr  may  be  the  nsiial  niethncl  is  suggested  by  the  fact  that  small  fonui 
(if  ainmba.  siich  fts  onfi  would  «'Xpi'ft  \m  fintl  in  rase  of  spoi-e  f»)rmation, 
art!  v<^ry  (u>ldnm  founri  in  the  stooK  As  an  indication  of  coTnmi*ncing 
fiwiinn  may  Im.'  instaneiMi  the  occmrcni-e  of  a  slight  hoiir-glasfl  constriction 
of  tlii>  IkhU'  joini!<l  Itya  faiiit  lirx-  which  jKiRKibly  rcpreacnta  the  formation 
of  a  etd!  membrnnc  bct«-['cii  ihi'  two  segments. 

KesistJitit  f<)rni9  of  tin-  ■■inm-Ki,  thu  Bcx-aded  "encysted  amn:>bte,"  liavp 
been  nutwl,  after  cali>mel  h;iil  been  givfin,  by  t'nnniiigham,  by  (Jmssj  and 
Cjilnndruecio,  and  by  Qiiinclte;  but  by  no  lator  obscrwrs.    That  such  forms 
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DOour,  acid  arc  necviusary,  umlur  «i>nic  circtim«tniic0ii,  for   the  tnuuBtMHi 
<if  lIio  (lUense  frnm  one  iMreiiu  to  imiither,  Diuy  In:  titferrpd  fnnn  u  n 
])«rinmnt  by  Kntioe  aikI  Pa»i|iialu,  in  wluch  dyi^HiLoHc  »Uk*U  ricb  in  t'-' 
anutljo^.  uftur  titumiigh  freezing  uiid  HuliHuqiicut  tliiiwiiig,  m  erv  BtiU  <^\ 
of  pnxLuciiig  an  iinKuliic  iMiU'ritiit  in  cuu ;  ihttiigli  the  orgniiJAiio 
lift  iK:lwti>il  ill  1.I11;  kI4ioIm  tliun  Iiv«UhL     a  *iriiilar  expniuin-nt   .... 
which  hiiti  never  cunl^iiiL'd  uiuatlm  yim  iivgativo  in  its  rosnitft. 

(A)  OccnTYtncf.  of  imutlia  in  tiifunteric  fiooU. — Amcphe  wepp  fooail  iiJ 
IbesUJoU  by  Knwc  and  ^•^w<^llllle  in  forly  outtrf  Mly  cast*  of  llir  Avmrt. 
\ty  Kurtulid  in  every  ctuu  in  nmrly  SOOulisen'atiuns ;  ami  by  CtiuucilnyaJ 
and   UiHciir  in    t1iirtL>en  unt  of  Hfux'n  aiMi,  whili'  in  Uietr  renuibnf  | 
Iwo  CA-itM    the   nniielia    wn*    fuiirid    |K>«t-iiioi-t«ni,   eitli<<r  in    ttie  i[ut<^ , 
ncrapod  fn>m  tho  iHtHo  uf  tint  inU'^tiiDil  iikcrv  or  in  eoctioua  ttf  the  \uiti. 
The  niimbiT  found  13  vory  >-amhlo.     In  somo  caaw  nrlivt'ly  nmviiig  niBUrl* ' 
are  fuund    in  gr«at   niiinliei'«  in  event*   »U>u\  oxamiiiv*!    tlinm^Ntui  llU| 
course  uf  the  illiioes  ;  while  in  other  vaBfiS  tltcy  can  be  detect*^  indy  ml 
long  luid  c-ai-ofiil  fufAi-ch.     At>  n  ^cni.-mL  ndo  they  are  more  luinirruiu  iti'l 
mora  fru(|Ucntly  present  in  the  nciitor  ca«c^8  and  in  the  earlier  tit^d. 
the  di:*Piwe,  or  in  the  periods  of  exneeibalion  of  chronic  dyN5nt47T , 
thi'v    di^Lppwir    nii'i-a    ov   Iwsx    gi'iidnaliy  ii-um   the    »i*»«iU    durinjt 
viiiui«t'unce. 

Ucivt-tiunully    tht*   intestinal    nk'enuion   in   latent,  the   niotiani  'kQE' 
quite  fonned  with  but  8ni.-dl  llnkm  of  niiicUH  adherviit  t<j  thi^tn,  in  «hk^ 
no  amojbie  nmy  be  found  ;  in  these  cosm  [ho  enslmice  of  dysenlerT  1 
suspected  until  »u  aWe^ita  of  the  liver  occura  in  which  aotiv>'1y  -. 
anuubie  are  found,  eillier  l»y  e.\|jb>niUiiy  jjuiicture,  or  in  tb".*  -j 
abscetfs  evjicnate   il*elf  !(|>untai»;oiinly  tliningh  the  brotiehi. 
detect  aimeba  in  tho  stooitt  h  frtti|i)ently  due  U>  delay  in  the  «xaiiiin 
of  them  :  as  noted  above,  ilie  oiguninue  very  often  disappear  fivm  .^ 
stools  in  a  few  honi^.      After  intestinal  irrigations  of  iMiritigenior  f;mii 
cidal   »iiU^t'LiK'<vi  the  orgiuiiitnis  arc  Hlvfuye  rliniinifthtiJ   in    oiinibcrN  I'd 
miiy  even  (ii8ai)]ie(i.r  iiliog^ther  from  lln:  st^joU  for  many  dnye. 

(r)  Occurrfnrf.  of  amtrlia  in  the  ilaiiU  of  pernmx  ttho  are  in  <;»«/  A/sfk,* 
are  SHlferin/j  fruin  tligra»es  other  tfinn  d^fttiiny. — Nnm<.'n)ii»  invmli^liM 
have  tb^monstrated  conclusively  that  annrbiv  muy  be  prvEt>nt  in  the  facn 
of  healthy  pcu-sons.  Wuch  cases  are  rc'poiied  by  C^iniiinxbuni,  LJt»«si,Stfc» 
berg,  Kni*e  and  Pawinale,  They  have  also  been  foiuid  in  cjum  of  cklwiK 
diaiTlia'a,  cholei-a,  intesunal  tnliennilocis,  tyjilxiid  fever,  hKiwirrhcmU  bbJ 
other  diMui.ies ;,  chiefly  in  such  as  iire  jiccompanied  bv  Uiosene«s  of  tho  hii«fk 
It  may  be  n-niarked  tlial  nut  a  few  of  ila-  eases  citwi  lu  chrome  mtcriw, 
or  chronic  dinrrhiea,  were  in  nil  probubihty  examples  of  the  m<»v  chronir 
fonn  of  aniitbic  dy»e]itery ;  hut  it  is  inijKwsible  to  apply  this  xlalciarti 

to  idl  CiUM'S. 

Temporary  h^tsencss  of  tlu'  bou-ets  in  otburu-isR  healthy  pcnca* 
either  as  tlie  result  nf  riligbl.  indiMpixtition  i>r  of  nie'liejiltfin,  Mem*  tbbf 
a  condition  of  the  pregenee  of  iiniiebui  in  the  bUmAb.  Schubn]g  fi^ 
these  organisms  in  ton  out  of  twenty  loose  stools  prodiuxid  by  iho  sidouaii- 
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tration  of  Carlsbad  salts.  He  coiicliides  that  tlio  ama'ba  is  a  nnrmnt 
and  harmless  parasite  of  the  caecum  and  asceitding  colon ;  and  that  thu 
reason  for  its  non-appearaiico  in  ordinary  fa.>cal  evacuations  is  thu 
lolidity  and  acid  reaction  of  the  contents  of  the  lower  bowel,  which  soon 
destroy  it. 

Tho  question  naturally  aiiijes  whether  more  than  one  species  of  amo;ba 
is  found  in  the  human  tnlVKtinal  tract  \  So  far  no  dvSnite  morpho- 
logical differences  havu  been  found  between  the  anio'lja  occiu'riitg  in  the 
itoolfl  of  heidthy  persons  and  that  in  patients  snIU-ring  from  dysentery. 
A  certain  dilfercnce,  which  hiLs  )M?en  proved  as  regai'ds  inoculation 
experiment-4,  will  Ik  described  further  on. 

((/)  CuUure  expeiimriits.  —  No  deductions  cati  be  drawn  from  the 
earliest  attempts  to  cultivate  tlie  amu;lwi ;  nimu-ly,  those  undertaken  by 
Cunningham  in  IHSl.  This  was  before  the  days  (if  careful  bactcnolngical 
techniipic ;  and  the  exptinnients  are  open  to  criticism,  inasmuch  iis  the 
culture  fluids — the  alkaliim  fluid  of  cholera  oxcreUi  and  tho  uolulions  of 
cow-dung — used  by  tlus  investigator  were  not  proved  before  use  to  be 
sterile.  To  tho  more  recent  oxix^rinients  of  Kartulia,  in  winch  straw-infu- 
sion was  the  nutlinm  onipl(»yed,  objections  as  serious  may  Ite  mised ;  for, 
though  the  fluid  media  were  sterilised,  the  only  flasks  in  which  a  growth 
was  observed  were  those  which  had  been  left  unstopped,  and  were 
thus  open  to  aerial  conUimination.  Indeed,  with  Kchuberg  and  Kni^i; 
and  Pasqiude,  it  may  be  asserted  that  the  "  spore-forms "  and  "anni-Ui- 
swarms"  descrilwd  were  nothing  else  than  straw -infusion  amiebm 
(StrvhamUiMni). 

Culture  experiments  with  fluid  blood  Kenim  and  fluid  gelatine  were 
not  suoccs.sful.  It  may,  then,  Iw  stated  definitely  that  no  one  ^-et  has  suc- 
ceeded in  profliicing  pure  cultures  of  amn-lvi.' 

if)  IuMttla/iuii  exj)F.rinu-nh. — -It  is  evident  that,  in  the  absence  of 
artiticiully  produced  pure  cultures  of  amirl)a,  suoli  cx(>enments  must  have 
been  undertaken  with  impui-e  (that  is,  mixed)  cultures;  in  other  woi'ds,  with 
material  such  as  dysenteric  stools  or  the  contents  of  hepatic  abscesses. 
In  a  few  cases,  h()wever,  it  hjis  liapiH'iied  that  enttnioH  accidentally  juire 
have  been  made  use  of,  as  in  the  case  <if  material  from  aTi  hepatic  aliscess 
which  was  found  to  contain  no  organisms  oilier  than  amu-lia.  It  is 
obvious  that  the  deductions  drawn  from  the  latter  experiments  may  be 
considered  as  trustworthy  as  if  drawn  fiom  experiments  with  pure  cultures 
artificially  produced ;  but  no  .such  cert^iinty  tan  be  ascribed  to  the 
experiments  flrst  mentioned. 

The  animals  experimented  upon  have  Ix'en  cats,  dng^,  monkeys,  hen.s, 
guinea-pigs,  and  jerboas* ;  of  these,  cjtts  have  been  found  the  mi):-t 
susceptible. 

Inoculations  jaiiy  be  made  in  three  ways  :  liy  feeding  animals  with 
material  eontaiiung  the  ainoe))!! ;  |iy  i rioLulations  of  the  small  intestine  after 

'  f'l'lli  nnil  Fiocpn  ap|>onr  to  hnve  reci-nlly  surcf-cili'il  iti  obtaining  |>m>j  cultiires  of 
nnicRliR.  Tlioy  di'Striliu  a  life-cycle  iti  tivu  phnsys — tlit  iinm'lia  form  uiiJ  the  oyst  forui. 
TLb  aiualxe  multiply  by  division.     [CeiitrallAiiltf.  liakt.  v.  15.) 


a  iiroliiriiriary  I'ljwrdtoniy  ;  jukI,  finally,  l\v  n'pt:il  inj«'cltiinj»  wiih  » 
without  (tiitiii'C  of  ill*  aiuj  oriHci',  Tlii*  firnl  iiiftliml  Iww  nlwav*  prrnfj 
itnsuiwetiBftil  uxcr]il  whoii  crtcysUxl  forms  wen  prvmiu  fljiiiiicU  ad 
lioois)  -,  prtjlialily  hocjiiMe  of  tho  (lo8lriKi.ivc  iicliori  of  tho  giMtric  juirv  t» 
titv  aiiiwliH.  To  1.ti<;  8fToii(l  inetliixt  iho  <>t)ji<rtion  litw  Imvm  ruH^d  (iu 
thu  iiiiiiiijiuliniuii  nf  tho  iiitestiiif?  uu<\  tlit*  iiw  iif  (»iiti«'j)iif  Nilmimi 
■luring  tli«  coiirsc  of  tlio  ojwnititiii  iin-  in  llit'itiwlvt's  a  *iturtv»  nf  irriuiifl 
tu  ihr-  liowi'I,  iiik(  ill  »nmK  e.w.'*  Iiftvr  |>|-oilt)P4>«l  an  ••nU'iitii*.  Tin-  lliiiH 
nicLltiKl  is  the  aimplutit,  nnd  hns  given  pcusiiivo  rt-jsults  in  ibe  tuuvli  d 
Lfiach,   Ukvn,  luirtulis,    Kovara,  (jiiincko  ami   iCoos,  and    Knus  and 

Th«  ivsiiltK  nf  the  last  two  otBcrriirs  nre  d<'«Tving  *tf  spwal  wrntini. 
I>yiicntoHt:  stoole,  or  mnteriitl  from  hcpntir  iilMtoCAsoi)  rrmtaining  oniiV 
vivr\i  iiiji-'uti-d  into  tho  tcctiini  of  %'anoi]«  xninnilfi,  with  'h-  withoiil  enlar 
ijiictit  ili^siiro  of  the  Anns,  for  twenty-four  or  forty-oight  hiairs.  Id  Hftr 
cm&s,  chiflly  Ukwm  in  which  niutiutile««  aniwliw  wtTt-  injyctotl.  w>abn«niaJ 
rutiiik  fdUowuil :  in  uihvre  bUKKl-iiiiged  miiciw.ciniLniningnctivrtj' mimu 
iiniiTlia.',  appt-urixl  in  tht>  c^-iiciuitioim  frofti  ttu>  s«>i*/itwl  {Iav  ur  thcruMlmaU. 
(i:]t  iho  aniniJiN  tlrtl  nt>t  h[)|i<mi'  to  l>f  ill  :  in  ii  ihini  iw:Tii>A,  with  txana 
tiojis  of  a  likt:  chiiractor,  iho  animitU  wuKtttI  itu'l  ilicd  after  a  riuuUr 
numhi^r  of  days.  In  hnth  the  .'^ccoihI  nixi  thinj  st^rio^  uf  coma  pon 
murLoni  tixarniiiutioii  f^howin]  ]Kilhi>logiral  vharigi's  in  the  large  iotcBtinr. 
pnipiu-tiniut*!,  jw  a  nilt',  to  tba  iwvKrity  nf  thr  syniptnmfi.  To  tlw 
Hcrii's  of  oxpcrimont*  h<'long9  the  one  pr<.n-io»i»Iy  ifwordrtl.  in  irhioli  tifi* 
ritih  ill  .ictivu  amii.>I)W  wom  lhiir>jiiylily  friizi-n,  thuii  thiwcd  mil  awl 
injft^teil  inUi  thi'  rociiim  of  n  ent  in  the  usiuil  way.  In  this  nw,  iwl 
withstftmlint;  the  complete  disftppcrtrnnce  of  tho  aniroha-  in  th*  ibnm] 
Ktnul^  the  iiijiTtiun  wiis  fi>lk>%re<t  l>y  a  delinitu  oxjici-imeiital  dyspiilciT  ii 
th«  animal ;  presnmahly  as  tho  result  of  the  development  of  tha  *xiij)i»l 
"  I'MCvatwl  "  or  ro»i'(t;iiit  fr>nii«  of  tht*  on^anixm.  Of  iMijirfial  inlflTOst  •!*' 
ail)  the  i)xp(?nt«eiitH  iriaiii^  with  ni;ileiial  fnun  liver  atiMvsfie*  irhirh  wm 
ppov«*d  to  conlain  no  other  or^ini*ni  than  the  ainif\ui.  Tferr*  mch 
rases  ari^  recortled  in  cat«,  in  all  of  which  an  exjiiTinienlvil  dysenlerr  •»» 
producoil. 

Tho  BM'crity  of  the  cxp'Hnicntal  diwa**  ihns  prodnc<^  in  dtrcdlyu 
tho  numbers  and  activity  uf  the  arauehRi  injectetl,  nnd  inrcnwlj  as  tbt 
agn  of  the  animal  [isiH-nnn-iiterl  u|Kin. 

The  lesions  found  ;nv  f.xhhtnitig  and  swelling;  of  the  intmtinal  nttrMi. 
ohi».'Hy  of  the  J'urvr  half  :>i  the  hirge  hnuel,  with  here  and  tli?rr 
eciihymorteifi,  Hinall  Hnin'r-ficial  areas  of  necni&is,  and  BhaHow  nWnti^iu- 
The  mesenteric  glands  and  the  solitary  lymphoid  folHclo*  art  >Ain 
swollen.  In  ihu  liliKHltiiigtHl  iniicuH  covering  the  mncoiiri  mfinhntiip 
amuilwc  arc,  fonnd  in  ftrentcr  or  lesBcr  rmndiera.  MieniRc<iptraI  mnnitH 
tinn  'if  (teclintiH  of  the  iiiiestiiio  shows  (hat  the  necrnsi*  is  liniiicd.  ** 
anile,  to  the  niiLCd&i;  ami  that  U-nenth  it  the  subniULxua  i^  thirki'iinl 
and  (t<l L*matnu^  and  its  vcssela  en^pirged  ;  thcr*'  is  also  M>mc  MiwH-fflW 
intiltration.      Aniu.'lj.v  arti  found  in  the  borders  of  tlie  utrcrs,  chiefly  in  tlif 


IJrborkuliitian  ffillicl*"*:  in  the  Iwap  of  the  iilccrs  timy  mrcly  ficni'triitn 
wior^"  dM'ply  tlmii  the  up|K'r  hyvn  of  iho  aubimicosa.  Wiib  the  amtulMi 
«n»  fcMinil  many  bocteriu,  chiufly  stppptoc'^cci. 

From  »  crtmpnriann  with  the  Ifsiotis  of  amrebic  i]y»cMcry  in  man  il 
will  Iw  vM-n  that  »'liilt;  thv  proct-iux.-^  in  iitaii  miU  tit  tliu  vnt  mv  not 
almilntfly  ifltrnlii-al,  mora  oiipcciiilly  ns  rcijiinU  tlm  di'pili  and  extent  of 
th<*  liloemtinn,  yt  in  ninny  [>i>Lnl>  llii*  iTyi'iiililitin'i"  it*  stnkiny, 

A  «»"ries  u(  control  experiment  was  undeitnkcn.  Iiy  llic  authors  quoted, 
with  ainu-lui  fruni  the  stools  of  healthy  intliviilimis  niitl  with  the  stmw- 
infasion  amaibnof  Kftrtiilii*.  Irt  iieilbei'of  these  cases  could  »u  ex[>eni]ientA| 
iiy«.'iit4*ry  iw  produetMl  in  any  "f  the  aniiiiitU  imxiilated.  They  eonclniie 
thjil  it  is  pi-npiT  til  (Iwiyiiate  thf  piithogcnctic  amo'Iiii  aa  the  mmtfia  ififfru- 
Um^  (CVium-itmaii  and  I-afleur),  :iud  to  ri-lain  thr  rianir-  nf  uvut^Ht  lofi  (Liwch) 
fnr  thp  niMi-pjiihngenetic  snurbn  of  the  namial  henlthy  intestine.  The 
cirpepinif'ul«  M-ilh  pnn;  cultures  of  bRcu-ria  iKcilittei]  from  the  dyscnterie 
stools  and  heiKitic  aliscesKcs  will  be  refeni'it  i\y  in  Scclinii  2. 

(/)  C'oiK'i'niing  iiir  st'iirtr  nf  thf  nmiehn  and  the  mode  of  iii.'ectioii 
littlo  can  \yo  pi-iftilively  alatod.  On  the  one  hand  the  life  hjntory  of  iho 
umo^ba  outride  «:>f  the  hiiin.-iii  1j<xly  w  not  knotvn.  iiLI  att«-mpt»  al  eultiva- 
tion  huriiig  faiUfI ;  and,  on  the  other,  inoculation  i'x]M'tiini'ni8  Iiy  war 
iif  tho  tiiniith,  with  the  cxcepti'-u  of  thnxc  undeitaken  by  Quincke  and 
KfKM  with  thv  tto-cniind  cneysuxj  funni!,  hnve  been  unifonnly  iiiiiuiccejui- 
fill.  It  is  rva>u>iiable  t^)  5iipp*i»e,  howevor-,  that  this  must  be  the  n^nial 
pHtli  nf  inftHTtion,  and  that  x\iv  nmnAr.i  in  hII  pj-tjbabiiity  i«  taki.-n  with 
drinkiiig-ivater.  In  oiu-  ease  invi'stiiiati-d  by  myself  the  wnter-fi\ip[)ty  wu« 
i'3»niined.  but  no  or^nism:*  resembling  the  amo-ba  were  found  in  it. 

'2-  t.lhrr  orifitnitiiin  fnittul  ni  inwf'i'-  iiij.<ftilri'tf. — In  th'.'  dvwiiterie  tstixtis 
a  grvait  numlter  of  bnetttriu  of  xiirioua  KpeeitM  ati<l  «onie  fhigellated  infiiaonnl 
oi^iii«nw  am  aMsociiitud  with  the  anin-liii.  Acn<»ng  lliv  latter  are  thtt 
ttnvnwMi*  intfslinali/  (n>f(itufoma  ''/i/m'"WH).(ii-fla«i>.the  tiieliofnouatiiilvdinii!i«, 
and  more  mrely  the  UjiaiitUiwii  nJi.  The  first mentioni'd  organtsni  con- 
jii«|ji  iif  a  clear,  blidd'-r-like  bo  ly,  l«pi"rinf;«t  ww  end,  whirb  is  jimvirb-d 
with  delicittc  Ikigi'lla,  usually  four  to  hx  in  luiiubi'r,  by  muiuiK  of  whivh 
the  pani-^te  niov^t  ntpidly  fnmi  plaee  to  phice  \nth  a  wavy  motion, 
View««d  in  pi-otilw  it  is  euinewliat  sickle-eluijje*!.  Tlio  Uifhrnnomn  U  distin- 
guished from  Iho  eertomoaoi  by  bn\'ittg  more  tlagello,  and  on  one  sidi;  a 
narrow  nrdnlating  membrane. 

Th('.*i'  iKxIii-ii  are  found  in  diurrbuvil  cvaciiations,  ncior  in  ihw  »olid 
fa-ci'.i  ;  and  a»  freipieiilly  without  utiin'lm  «*<  in  ji,»socintinu  with  it.  They 
do  not  appear  to  have  any  jvtthologicftj  sigiiificnnee,  but  it  is  possible  that 
thoy  may  keep  up  diuii-ha-ji]  ditichargcu. 

Of  the  baeleriii  many  an*  nui-niul  inhnbitanta  of  the  itvtestjiial  tmet, 
while  others  a])]K-3ir  only  in  jxitbolngtcal  ittaU'^  of  the  intestinal  walls. 

The  earlier  invL'sligutioiifi  witl'  niadu  tJi  i^iwes  c»f  di  pit  then  tie  dysL-iit«"n,', 
BfMinulic  or  epideinie,  otnirring  in  tcmprratL'  cliniiite^ :  and  no  nssocintion 
with  amo'lmi'  wa'*  uoti'rl.  liKK-iibition  experiments  Tv«ulti'il,  in  wjnic  of 
thoBc  oascMt  in  the  pniducLJuii  of  an  ux[>ennK!iitul  diphtheritic  dyisentery. 


The  casos  in  M-ln'ch  impiin>  ctiUurcs  wvm  kimhI  nmy  Im>  dianiaed  wnL 
oui  furthr^r  corisidentlioii.  ChuntemcMc  atui  WidiJ.  buHrercr,  ancMedltlki 
protlitL-iii);  iilt't-ralioii  (if  l\w  iiiUiHittw  in  ji^iitiui-pi^s,  l>y  irnK'nloticNUc  W 
way  of  the  lUDiiLh  or  l>y  tht-  intestine  atter  lAjioroUimy,  with  punuiltimk 
of  a  BhoH  filiglitly  mt^tile  Imcilliis  obtained  from  Hvu  cnoos  o(  trnpiail 
diurrlitui ;  and  O^iU  lijie  ntULitifcI  the  tamo  rceult  during  aii  eiiidtair 
of  (lysoiitiMy  in  •TiijMin. 

Oi  uiiim  int^Mi'st  .-iro-  lliu  (Aisvrrutioiia  of  Kniito  hikI  l'Asc|iLd«  on  lb 
iM'jtui'iii  fuiirKl  ill  iLiHiH-iiitioii  iiilh  miuHluk  in  rlyiw-iiUiry  ;  for  in  tiiHCUtil 
U  pninililB  Ui  c<)iu]un:  tlio  pHtlioffcin-tie  |»ropciti«B  of  thfi  Ulu-r  with  ihor 
of  lliu  furmvr ;  as  well  U6  Lhvtr  distiibittiuii  in  thv  afTecUxl  tiwDiea.  It 
100  culliirMs  fnirn  fn;«i)  ilystinLcriv  stuola  ttiid  the  cunt«iiu  fd  bm 
abacosaea,  ^riJ  ([*■*'-"""  t''"^")  f*^"""  ^voral  orjjiuw,  therv  were  faud 
sLn]]]tui.'ucci  uf  vuriuus  s[KX'tei)  in  oO  jiur  rant;  typhuid-like  InctDi  in 
23  pur  cnnt  ;  tliu  l>a<.'illuH  pyocynnoUH,  »  ImcillUH  rrat-tii tiling  llii*  jKrain 
diphthtfritif  liiitiUiiB.  «nd  the  Btaphylococciis  jjyogpne*.  N<jtw  <i(  lb* 
urf^AiiiHiiiH  yriii  pri-Atint  mi  vniistJintly,  or  in  such  nniulwrs,  as  la  suggoaa 
upecilic  rdntion  t»  the  dyttciitt^iic  loAitinii.  Pont-in^M'lAni  the  oaawuud 
liiactBrja  were  aUay»  mmt  inimerou*  in  llu-  IjIihkI  fmni  th«  |iort»l  ftin, 
which  s^'eiiiikI  in  |]ijint  In  direi-t  atiw>r|»ti<jii  fruiu  xolutions  of  cimUixaiiy  w 
the  intestiji-tl  nmcmis  momhranc. 

ln<)ciLl!Lt.i>)ii  i'X{H!nnient(>  on  cats,  cmidiH'tvd  in  the  mine  manner  u 
lliiiau  prcvioinly  rt^fcrnid  to,  finva  a  ne{;]itivc  iv^nll.  It  must  nnt,  buwi-nif, 
he  concluded  from  thin  that  the  l>act&nu  found  in  muuicuilKiti  with  die 
iiuiuelia  pos$c»i  no  pathog«ni?tif  prnpfrties  whatcvt-r.  but  mthfr  that  iWj 
i-;U)iu>t  he  rD^.inlf**!  ha  thu  pHniary  a^cntA  in  ihiti  form  nf  ilya-ntct;. 
CiM"tiUii  diitJiiU  in  th<'  patln'lnj^'ii.al  aniitomy  of  iim<Kliic  <lywnliTv  ru 
aciircoly  bo  oxpIairR-d  wiUioiil  thu  c«-o|tcnition  of  aasncwititi  l««.l«n» 
— iiittihly  such  as  may  he  con»-)-riicd  in  rliphth critic  infliUiniuilion. 

'.i.   Geiisrat     nttultiijiitii     /iuOts.  —  Gwjruf^\cal     tlutiibittfm.  — .AiiMibic 
dyauncury  occurs   in    t-mpiciil,  mibtrnpical,  and   tenipt'mte  diiuates;  W 
from  the  ol*si?rvfttions  of  Kartidis  it  must  bo  c;<:)nctiidi>H  that  it  is  mdrtBif 
and  m.irB  ppovaleiit  in  ihe  wiirnicr  rugioris  of  the  globe  ;  if  indwlit'"* 
nul  til'-  n.-iti.d  form  of  dyttimtciy  in  thaw  l;uitniit--.i.      [n  iMn»t ration  tif  llw 
frutpKMicy  (if  its  iH;riirr»'rii:(>  may  I*  m»'ntioni*d   the  fitllowiii^  |i>rjditW8:— 
ill  Nurth  Aiiitsncii:  Rporadic  »utt;s  in  ihu  Xew  England  Statu;  a  m«t* 
von^ii]i3ral)l»  niimbnr  in  Mar\'IatKl  and   the  adjoining  Static,  and  in  Uk 
MiAsissippi  Valli^y  ;  and  a  uprieu  of  ca«c«  in  Texas,  on  the  «horex  o(  iki* 
C!  ulf  of  Moxicu.     Ill  chti  I'ji.stern  I  temisphoK ;  Bpomdic  coses  in  Gemiiny. 
Ausiriii,  and   luly ;  (Mrdt-mic  foci  in  Greece ;  and  a  large  sorioa  of  owm 
in   l'^j;v|>t  {whure  the  diwusi.'  has  Ireen  moi-e  jKirlicuLirly  &tudi<x)).     No 
olw<!rvaLiims  have  jir  y*'t  been  madu  in  [ndi;i.  Southern  China,  or  the  Ek* 
Indifs.      It  is%'i>ry  dmrnblo  that  the  frequent  cases  of  dyReni«ry  in  tnipi«I 
L-uiintHtfs    »hti<il<l  be  iiiveutigatwl   with    reference  lo  lh»  occurrwiw  iJ 
auKEfia ;  in  this  way  alone  uui  it  be  determined  whether  the  pre 
form  of  dysoninry,  which  from  the  clini(»l  and  anatoniita)  d<-!K.^ripti 
tbu  eaiiiur  authLriii  currespundb  vlubeiy  witb  unitebic  dyseului'y  a^  ul 
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Hi  the  ftbovp-mentionwl  cfmntries,  is  of  identical  cnusttlifni.  Such  an 
invoBti^liuu  vruiilil  bo  [luiliculurli,'  u&L'ful  in  ilulr-nniiiiii^  tLu  |}n)|]urtioii 
at  opiilemic  dynciiWr)"  in  the  tropica*  which  \«  ui  aninOiic  origin ;  for 
it  is  Wfll  <7(tUUlish(.'«l  ihal  the  epidi'mic*  of  <ly»*nUTv  in  timpvnito  i-Iimivt-CB, 
Boch  ii»  ih'HHj  (Mviirriiij;  in  pminiH,  njiyliiiniN  intliUiiT  i-uiiipif.  or  M-hfa-vcr 
then-  arc  iiggn-gnlioQit  of  iiidividiiiOD  uihIit  1>iuI  hygienic  coiiditiiine,  arc 
nut  lo  Ih!  ctfUMxi  iiiidur  tliin  hr;idiiig.  Aiiuchic  <IyHviitvn,'  in  U'liiponitc 
cliiuMce  shows  no  lendoney  tu  litfuimio  L'pidoniic,  oven  when  there  are 
ondomic  foci ;  and  no  ojuuuplo  of  contagion  dirt^ct  or  mediate  hua  hcen 
adduced. 

Mclcorolc^caT  conditious  sp^ivar  t»  lmvt^ec>n»fdu1-ILhIu  influence  on  the 
incidence  of  the  di^HiiSie.  In  Baltimore,  ciiil  uf  thii-teen  c)l«(.'s  in  which 
thr  d;tto  uf  the  i>ri«i!t  uf  Ihw  iUnoss  was  knLiwn,  t-wi-Ivi'  tn-cnrrmi 
between  the  nicinths  of  April  luid  Si;|>u-mht'r ;  ihitt  i»,  during  tho  wuj-ni 
twiwn. 

No  ohsnrvjitiima  hiive  hciiii  nuidt;  on  tho  i^R'ei'l  ol  cimdititms  t»( 
stnl,  o(  elevation,  or  of  relative  hnniidiiy.  In  North  AmiTiia,  Imwever, 
thd  diseaoe  has  Iki-h  iihKerved  mtwt  fii'ijut-ntly  in  districts  a[ipni;u-hing 
ibe  sea-k'vel ;  imiiu-ly,  the  sliure^  uf  llin  ('hL-wi|Riike  Jtuy  and  tin*  Utilf 
of  Mexico,  and  the  Miftsissippi  Valley.  It  ticcum  in  the  dry  (diniato 
of  Kgypt,  and  on  the  Atlantic  sn^a-ishare  M-hvre  the  txrUtivc  humidity  i» 
high. 

The  influence  of  ivat4»r-«ipply  f'»r  drinking  pnrpnur*  on  the  Hevehip- 
nicnt  uf  aniu-hic  dysvnt'C'iy  is  iitiknnivn;  though  it  bceuii>  likely  tliai  ihu> 
may  )>e  a  frerjuent  if  iicii  the  prineifuii  Hiiiroe  of  infertion. 

Overcrowding,  ins\iRioient  or  unwholesi.mi'^  ftm^l,  untL-cedcnt  illness  or 
debility  do  not  ap[iear  to  cnttT  iiiLi)  iht-  causation.  In  a  few  recorded 
cases  there  was  an  intermittent  and  mutitly  piiinlcsn  dianho^a  prct^c^ling 
tlw  more  or  Ii'ss  iM^iite  onset  of  dym-ntenc  nytnptonnt ;  but  it  cannot  hv 
affiiiDcd  that  tlio  dysentcrie  prociu^  tvuH  not  actnully  in  exiHtcnce.  for  hiu-Ii 
diorrbfleas,  with  amo-lwi  in  the  stnoK  oniistitutn  one  of  the  mddis  of 
uns«>t  of  the  dim-aw  ;  and  are,  nii>reiiviT.  fre(|nently  olwei-v.-d  helwt'en  tint 
peri<ids  of  exui-erlfatioii  iji  hidmcule  or  clirnnie  cases.  i*vx,  age,  an<l 
ownipntion  do  not  ftpj»'iir  to  he  imjxn-tant  a;tioli>gical  factors.  Ftdm  lh« 
ol>«ervation»  of  K rose  and  pHMjitale  it  would  appmu*  that  in  Kg^'pt,  nL  any 
reie,  recently  immigniled  fin'cignerK  are  nmre  fn-ijiicnily  atuixked  than 
initiv(>8. 

Pathological  anatomy. — Tht-  intestiual  leaionti  are  found  in  (he  larjre 
Iwiwel ;  very  Hchloni  is  thu  poi-titin  of  the  ilfuni  ininnilialely  futjoining 
the  ileo-CKca]  valve  aHV-ctcd.  Th«-  extent  to  whieh  the  intcDtinc  is 
involved  variuii  vi>ry  intich :  in  mn\e  mnvn  thiwi  &r«  nnniorous  and 
miifurroly  distJ-ihuK^I  lesions  (mm  the  c^nmi  u*  thn  rectum  ;  in  otheni 
some  segments  of  the  howt?!  ifliffer  severely,  while  the  rest  ewrapeB  without 
aay  obvious  rcjunn  for  t^nrli  ininniriity.  In  ihe  majority  uf  the  casea 
the  ca*ciun  and  ascending  cohm  ktl'  ixiW-ctoth 

*J*}ie  patho)ugic;d  ehiingi-s  conxifit  in  a  thickening  of  tho  bowel. 
foUuwcd  by  uecrouiji  aud   the  funituliun  uf  mori:  or  hauj  extensive  ami 
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dccply-oxcavatfid  ulcerations.  Thickening  of  the  bowel  is  a  constant  and 
very  chanictciiatic  iin<itomic;ii  fcwitura  of  this  form  of  dysentery.  It  map 
involve  all  the  iiitestiiuil  tunics;  but  it  is  specially  marked  in  the  sub- 
mucosa,  and  sometimes  limited  to  it :  it  consists  in  a  general  anlenia  and 
in  localidcd  areiis  of  thickening.  These  latter  appear  on  the  surface  of  the 
mucous  memlirane,  particularly  on  the  summit  of  its  fulds,  as  slnqJr- 
circumscrihed  hemiaphencal  or  ovoid  projections  over  which  the  mi-mlirane 
is  slightly  reddened  or  discoloured  ;  when  incised  they  are  found  to 
contain  a  pale  or  gi'aj'ish  yellow  viscid  material. 

In  a  Liter  stage  a  portion  of  the  mucous  membnine  over  these  eleva- 
tions becomes  (udematous  and  necrotic,  and  is  then  cast  off,  leaving  a 
small  opening  through  which  may  be  seen  the  semi-fluid  necrotic  material 
in  the  aiibmucosa.  The  ulcer  thus  foi-med  tends  to  spread  by  further 
implication  of  the  submucous  coat,  followed  by  fnrther  destmction  of  the 
overlying  mucous  m^'mbranc. 

In   the  stme  case  every  gradation   may   be  ohsen'ed   l>etween  the 
nodular  thickening.^  and  the  extensive  ulcerations  of  the  Ijowel.     l\1ien 
the  uleer.-j  are  adjacent  they  are  freipiently  connected  by  sinuses  in  the 
submucnu!  coat  which  contain  the  same  viscid  material  as  the  cavity  of 
the  ulcers,  and  are  bridged  over  by  the  still  intact  mucous  memhmne. 
On  micro.-tcopical   examination  this  viscid  material   is   found   to  consist 
of  a  granular  detritus,  elastic  tissue   fibres,   red   blood  coqiuscles,  pus 
cells,  birge  round  swollen  uninuclear  celts  (which  sometim&'j  contain  fat 
drop^,  probably  altered  connective  tissu«  corpuscles),  and  amii-ba;  more 
«ji'  less  aliinidant.     If  the  autopsy  has   been   held  within  a  few  hour? 
after  dcalli   some  of  the  anin.'bie  may  be  observed  in  mutiun.      The  mist 
characti-ri-^tie  ulcers   have  soft,  ragged,  deeply-undermine<l  borders,  sume- 
wtiat  raiseil  aliove  the  levirl  of  the  surmunding  mucous  menibriine  owin); 
to  the  infiltration  of  the  subjacent  submucosa.     The  bjise  is  formed  hy 
remnants  of  the  sulmiueous  tissue  adhering  in    the    fnrm    of    shi-erldy 
sloughs;    in  the  older  ulcrs  it  is  a  cleiin  smooth  granulating  surface, 
with  a  mai'licd  aliscnee  nf  purulent  material. 

Tlie  niiisLiiIar  coat  otl'er'.s  a  gi'eat  resistance  to  the  extension  <if  the 
process;  and  in  tlnLse  eases  in  which  there  is  deeper  ulceration,  tht* 
advance  is  made  aluiig  the  intei-inuscular  septa  to  the  subju-ritoneal 
(•omieetive  tissue,  whieh  then  becomes  oKlentatons  and  necrotic  in 
tlie  same  way  as  the  subinuensa.  In  this  manner  more  or  less 
extensive  are^is  ()f  the  muscular  coat  are  liisseeted  out  and  ca'^t  off, 
as  was  the  mucims  nieniltrane  by  the  extension  of  the  process  in  the 
fiubmurosa. 

This  progressive  implication  of  the  connective  tissue  l.iyers  of  the 
intestine  is  (inr  of  the  most  ehai'aclei'isiic  features  in  the  anatomical 
lesion.;  I  if  aui'i'bic  dysentery- — especially  in  very  acute  case.-*,  when.- 
slouglis  several  inches  in  length  may  be  recognised  in  the  stools;  these 
on  niicroseopind  exaniiriatinn  aiv  found  to  contain  the  elements  of  the 
nnicosa  or  of  (he  itiuscniar  coat  of  the  iiinvel.  When  the  sub.«erons  con- 
nective   tissue    has    been    infiltrated    the    peritoneum    bcconiea    gnvitly 
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thickened,  and  iidhcsions  form  between  adjacent  loope  of  intestine,  or 
between  thu  bowel  and  neighbouring  organs,  which  may  insult  in  kinking 
or  distortion  of  the  Imwel. 

Besides  this  ordinary  form  there  arc  ulcers  with  but  slight  nnder- 
mining  of  their  edges ;  others  witli  smooth  borders  and  clean  bases, 
where  the  disease  is  not  advancing;  and  yet  others  in  which  there 
is  a  marked  purulent  infiltration.  These  varieties  are  produced  by 
varying  conditions  in  the  rapidity  of  the  process,  in  the  layers  of  tissue 
engaged,  and,  especially,  by  the  association  of  other  organisms  with  the 
amoeba. 

The  mucous  membrane  is,  as  a  nile,  affected  secondarily  ;  but  occasion- 
ally there  are  small  superficial  necroses  at  a  distance  from  the  ulcci's. 

The  l)owcl  in  its  diseased  portions  varies  in  colour  from  a 
deep  l)lui3h  red,  in  acute  cases,  to  a  slaty  gray  in  the  more  chronic. 
In  all  cases  there  is  an  excess  of  mucus,  which  is  often  blood-stained, 
Mid  forms  a  consldenible  pjirt  of  the  dysenteric  evacuations.  In 
the  experimental  dysentery  of  cats  this  cataii'hal  intlummation  of  the 
raucosa  appears  to  play  a  larger  part  than  it  does  in  btmian  dysuritcry. 

Sections  of  the  intestine  which  include  an  ulcer  and  the  adjacent 
healthy  portions  afford  additional  details  of  the  pathological  prccess,  and 
show  the  relation  of  the  ama-lia  and  of  other  micro-organisms  to  the 
lesions.  In  the  vicinity  of  an  ulcer  the  sulnnucosii  is  swollen  to  two  or 
three  times  its  normal  thickness  by  the  a<lenia  of  its  fibres  and  cellular 
elements;  its  interstices  are  much  widened;  its  vascular  and  lymph 
channels  are  engorged ;  the  fixed  cell.s  with  their  nuclei  are  swollen,  and 
often  show  fatty  degcnenition  ;  and  the  intercellular  tissue  has  lost  its 
fibrillation.  There  is  more  or  less  Bmall-celled  infiltration,  cither  in 
groups  or  rows  or  scattered  throughout  the  adcmatous  tissue,;  ihe  ceils 
being  chiefly  of  the  mononuclear  variety  (lymphocytes).  Ahuh  less 
frequently  there  arc  aggregations  of  pus  cells  ;  indeed,  the  special  feature 
of  the  infiltration  lies  in  the  nuirked  absence  of  the  products  of  purulent 
inflammation.  There  are  only  slight  changes  in  the  overlying  mucous 
membrane,  and  these  consist  cliieHy  in  superfieinl  erosions,  nf  cystic 
dilatations  of  some  of  the  deeper  glands,  intreiisc  in  ihi;  mucoid 
secretion,  and  some  proliferation  of  the  lining  epithelium.  This 
zone  merges  gradually  into  the  zone  of  necrosi.s,  that  of  the  ulcer 
properly  speaking.  Here  in  the  submucDsa  there  i'^  a  general  ]ii|Ue- 
faction  of  the  elements  of  the  tissue ;  the  cells  lose  theii-  nuclei  antl  their 
power  of  absorbing  staining  reagents,  while  the  intercellular  substance  is 
changed  into  an  amorphous  graiuilar  muss.  The  resistant  elastic  tissue 
fibres  may  still  bo  distinguish(;d  nniong  the  disintegrated  elements.  A 
peculiar  hyaline  reticulum,  which  is  not  fibiiii,  is  simietinies  found  in  the 
upper  part  of  the  necrotic  zone.  The  nuicuus  membrane  oveihanging 
the  ulcer  cavity  is  tedematous  ;  the  ei)ithelinni  is  often  shed,  or  lies  loose 
in  the  lumen  of  the  gland,  and  the  interglandular  substance  is  softened 
and  infiltrated  with  pus  or  granulation  cells.  Frc(]uently  the  mucous 
membrane  is  folded  inwainis,  forming  a  covering  for  the  loof  and  part 


nf  tliii  Iat(*nil  wiiUs  of  nil  cxMVated  ulcer;  and  this  iiuiy  bo  romLind 
wirh  an  ftclual  pnjlifi'ntdon  M  the  glandnlnr  e|iithcliuiii,  which  foil 
biKl-like  iinijcclkms  inl*!  ibc  urniorlying  tieeiieit.  When  the  ulcer 
cxtomla  to  tho  iiiusciilar  oar,  ami  bcyonii  it,  the  stipcrlitiiil 
Rhrs*  an.'  swollun  iiiid  convurlwl  into  n  homugi'neoiiK  hyalino  nulcrw); 
tho  iiili-ruiURi^ulnr  eupta  aru  widi'iiMl  anil  slinw  a  enuiII-CQllcd  iiiffltn 
tion,  Tho  L'hftii-jL'g  in  tho  siilworom  layer  of  th(r  intostino,  when  thtili 
atUickcii,  arv  ttiniil-ir  tu  tho4C  vi'cri  in  tht-  Kiil)miU'<]s:L.  Filirinoii«  nmh 
tion  u  suldiiin  fuuiid  cxcnpt  in  ihu  lyiitphaticd  Hnd  where  (here  an 
anic[r1>x. 

Till!  amiuh:t  is  constatiily  present  in  th<!  lUccrs.  The  orpinimu  v» 
most  nbuniUnL  in  the  suliniucoM ;  hut  they  may  be  found  in  thf  drfptr 
liyora  of  the  iiitiiwine  when  tho  infiltraiioti  cxt«nd«  lo  the  rauwuUroW 
uiid  Wyoml  it.  In  tho  miicoU'!  mtTuhrane  it«t>lf  tkvy  ur?  svldom  taad, 
iind  tbt^n  rbit'fly  in  iut  lower  portion,  wht'i-fi  thcyupciipy  the  int^rjjtar 
spice^,  or  tiu  in  iho  nieshex  of  thr  mnsirtilans  mucotw.  This  distn)^ 
BilggBstH  ihu  iditu  thiit  liw.y  U-iva  wandenHl  iiitd  the  mnooiis  mcmhrmi 
from  Ivclow,  iitid  not  from  tho  surface  of  the  Wiwtfl.  U  ia  ii-mficiaHl 
to  find  itiem  super ticialiy  in  the  nire  tyet  like  diUUtions  of  tbv  ^fUmk 
In  the  Buliniucusii  thoy  am  pie-sunt  in  the  ^n-alust  nuiutK>ra  in  tlifl  toot 
immcdiiiti-rly  hordoringon  tllo  Lvntral  necrotic  portion  nf  thciilc<T:  ttuU^ 
ill  thu  itutiu  uf  uiduiiin  iind  small-cvlliMl  in  filtration.  Thoy  nxtwlly  ti| 
the  lymph  Hinicu",  and  ant  Hiirniundrd  hy  »  irlcar  oparc  ;  which  is  {mil 
the  reailU  of  tho  unequal  shrinkage:  of  tho  amwbse  ami  of  the  liuim 
undvr  thu  iiiSuonco  of  thu  ItardL-iiing  uj^ents  used  in  tho  prefMnUkm  '^ 
tho  8pecimtiii.  Thu  lymphiitics  and,  more  rarely,  the  veins  also  contain 
the  nmo^'bo.  In  the  fully  necrotic  portions  of  tho  siibmucoaa  the  amida 
in  sBirce.  Tjargu  nwullcn  eimnec-tivn  ttHMie  c:oIIr  in  the  siibmucua  ufia 
resemble  the  nmcebie  vcri*  closely  ;  Hut  in  moat  CMca  they  may  Iw 
distinguished  from  the  latter  irithoiit  difficulty. 

In  tho  miiaciilar  w)at  tht>  amielMu  ficcnpy  ifxcliwivply  tbe  inbt- 
mtwcular  septa  of  connoctivo  ti<uiio ;  nAperialiy  ihotte  which  nm  pn- 
pendictilarly  to  the  surface  nf  the  bowel,  and  which  arc  lu  noted  bcfocf, 
miieh  thiekened  ami  infiltnitei].  In  thia  ti»3iin  thev  oft«n  lir  in  itm 
reaching;  to  the  snbsernns  corimrctivo  tinsui*.  In  the  loo«e  nie«hcii  of  Xin 
latter  they  are  more  sc.ittered,  and  they  may  even  invade  the  ht  of  ik» 
mcsooijlnn.  \Vh«rpver  the  amtphie  are  found  the  mmo  rhangea  am  almrt 
to  he  obsen'e<l  in  the  tissiie<i ;  namely,  cedenta  and  infiltrtlion  wilh  HfluB 
round  cells  and  in  the  rear  of  tho  amiebs,  so  to  speak,  necrosta  and  liqfU*- 
faiuiim  of  ihii  tisfiiie^, 

Tll«  number  of  amteKis  fonnd  in  different  cases,  or  in  ihi'  wreol 
ulcer*  of  the  siimo  case,  is  stibject  tij  wide  \'ariatiotn,  and  depeniU  Ui » 
largo  extent  upon  thi?  8tftte  of  preservation  of  the  ti«>iic»;  Ibiu  thfl?  ■» 
more  likely  to  be  found  in  considerable  numbers  if  specimens  fgr  «■ 
amiriation  have  hoen  obtained  before  marked  cadaveric  ehaoga  h»» 
oenirred  in  the  tiMues.  Anntli*T  important  eaiweof  thtfi  variMtton  lie*  in 
the  association  of  bacteria  with  the  amcsba  in  tJie  intestinal  losionfl.     k>* 
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proltfiMe  that  thig  a«8odation  exists  iti  ovpry  ^-ase :  but  in  mnny  inatancM 
tho  le^iojw  are  not  tho»e  wliich  bact^-Tin,  particulnrty  the  pii»  urj^HiiiBrriK, 
usunlly  produce  ;  and  it  seeing  quite  ju»tiliahle  in  eucb  ca&eti  to  attrilmtP 
tho  Ic^iuiLs  primnrily  tn  the  action  of  the  amcelia.  It  is  4]niti!  rorlaiii,  nt 
(east,  that  liactoria  are  moat  niimeroiiii  in  thp  ulo't-ft  that  are  rhruacloriaeii 
by  piinilcnt  inliltration.  anrl  are  fmind  hut  sparingly  in  those  in  whieh 
a-flema  iiriiJ  .-'mjill  round  cellfd  iiifiUralioti  am  fnniitl  ;  ancl  that  the  revcwo 
is  true  of  thf  amri'ha.  The  hact^ria  arc  always  mast  ahun<latit  in  Ihf 
upper  stnitii  of  th«  necrotic  zone  uf  the  ulcer,  whti.'h  intlwd  may  he 
coiHpni«!d  iilnioat  entirely  of  thrm  :  lint  they  may  he  found  in  thi*  iieighhour 
hfiod  of  anwpliB'.  that  havp  wanHrrfd  far  into  thft  tiftsiiea.  and  even  within 
the  amiji^liEe  them»elve».  The  sjiecics  fnund  are  those  nlready  mentioned 
as  inccnrrinfj  in  the  «IooIh  ;  nnnirly,  strcptneotvi.  lypholii  like  l>afiilt.  and  a 
hacilluH  res(>mhlin^  the  pflntdo-diphtheriric  hftrillus  ;  somrtiinfs  one  sfM'cies 
prt'iloniiimting,  Honiettnie^  another.  Whatever  part  these  organismi*  play 
in  thi-  giMirtiiit  of  the  primary  Unions,  it  is  umiueationahU'  that  they  are 
n>spon9ible  for  wmo  of  the  Milmequent  dcstmctivo  procdssea ;  nolnhly  for 
til'*  tiiirintr^nition  of  the  miu-oiw  membrane  over  excavated  ami  under- 
mined ulftirs  in  the  wdimticosa, 

Ilmv  the  anio-lipp  r-stablish  thfi  foci  of  necrosis  aiul  nlneration  is  not 
verj'  clear.  It  w-'nm  pi-obahle  that  they  penetrate  the  mucous  membrane 
by  w-ay  of  thi-  interglandtdar  sulistanre,  aiuE  ao  reach  ihc  Btdimurr>sa 
tvhich  i»  the  i^eat  of  thi^  primaiy  t(!sion.  The  amall  gtandalar  e3')>t8  con- 
taining the  amcelta  appear  to  lie  1^0  rare  that  they  cannot  he  taken  as  the 
umml  initial  points  of  the  leinons. 

Certain  coniplie«tion«  of  the  ordinary  dysenteiio  process  remain  to  be 
mentioned.  Of  ihowe  the  most  important  is  abscess  of  the  liver,  which 
will  he  found  dcwrihed  in  detail  in  another  portion  of  this  work  {vnU 
AnH^bic  Ahi»eej*s  of  the  Liver).  l>iphthentic  inflammation,  urtalogoUH  to 
the  pnniary  diphtheritic  cnicritia,  if  not  identical  with  it,  is  occa^ionaUy 
mot  with.  This  is  Bignified  by  a  more  or  I«m  widespread  eroupoti* 
exudate  over  the  surface  of  the  mucous  memhi^ane,  with  supeHictal  loss 
of  substance  ;  and  on  histological  examination  by  necroiitis  of  the  glandular 
epithelium,  irith  nuclear  fragmentation  and  ext^enflive  bacterial  invasion. 
In  these  cases  it  is  often  difficult  to  Bnd  amaba  either  in  the  stools  or  in 
the  sections  of  the  ulcers, 

Sm«ll  hiemon-hages  in  the  vicinity  of  the  ulcers  are  not  infrequent ; 
more  rarely  iheri:  arc  large  extravasations  in  the  subraucosa. 

Massivp  gjingrcne  sometimes  occurs,  masking  the  original  dysenteric 
IcsionK.  Undoid>ted  tubcrcidous  idcers  may  coexiitt  with  dysenteric 
uleeralion.  Loadised  jifritonitis.  with  the  production  of  local  adhesions, 
is  froqiicntly  mot  with  as  iho  result  of  the  extension  of  the  ulceration  to 
the  serous  coat  of  the  bowel, 

Oecaaiorially  the  visceral  peritoneum  becomea  folded  upon  itself,  the 
two  contiguous  surfaces  become  adherent,  ami  a  kink  in  the  bowel 
results,  which  appears  on  the  inside  as  a  bos*  or  ring-like  protrusion  of  the 
mticnuH  muinliranu.     Thin  is  one  of  the  causes  of  stenous  of  th«  bowel 
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nfter  dysentery.  General  peritonitis  is  due  in  most  cases  to  perforation 
through  the  Iwiso  of  an  ukor ;  it  is  not  uncommon,  cspociiilly  in  acut« 
cases  accompanied  by  extensive  sloughing  of  the  )>owel,  and  it  does  not 
ditl'ur  anatomically  from  perforative  peritonitis  in  general.  There  mav, 
however,  be  general  peritonitis  without  any  perionition.  In  one  guch 
recorded  c^ise  the  whole  surface  of  the  peritoneum  was  cloudy  and 
roughened ;  and  in  places  was  covered  with  an  opaque  and  gelatimHii 
fibrinous  exudate  which  could  bu  removed  with  ease  and  was  fuund  lo 
contiiin  the  anitel)a. 

The  8olit;iry  lymphoid  follicles  are  not  aflTccted  in  this  form  of 
dysentery  ;  unless  they  lie  close  to  an  ulcer,  in  which  case  they  are 
somewhat  swollen  and  surrounded  by  cellular  infiltration.  AVhen  a 
diphtheritic  enteritis  complicates  the  lesions  of  amoebic  dysentery  the 
changes  in  the  follicles  are  more  marked. 

Healing  of  the  dysenteric  ulcer  is  brought  aljout  by  the  growth  of 
gninulation  tissue  from  the  base  and  sides  of  the  ulcer,  and  by  the  gradual 
investment  of  its  surface  by  epithelial  growth  from  the  adjoining  healthy 
mucous  membrane.  It  is  probable  that  the  peculiar  epithelial  fomiaiions 
mentioned  in  the  description  of  the  ulcers  are  in  reality  the  earliest  steps 
in  the  process  of  regeneration. 

Atrophy  of  the  sccretoiy  glands  and  polypoid  oiitgrowtlis  from  the 
mucous  membrane  are  sequels  of  the  ulceration,  but  it  is  remarkable 
how  seldom  stricture  of  the  bowel  occurs. 

SymptomatO-Ogy. — I.  Oenend  cluunrteristirs ;  mode  of  oiiM,  duralm, 
iiiui  tirminutioa  ;  cliniral  forms. — However  great  may  be  the  variations  of 
individual  cases,  there  are  tertiiiu  common  features  charaetcri.stic  of  arau^Hi' 
dysentery  ;  these  are  an  irregular  course  marked  by  periods  of  inter- 
missiipti  and  of  exacerbation  of  the  diarrhu'a,  a  tendency  to  chroiiitity, 
ami  the  frequent  occuitcticc  of  at)sccss  of  the  liver.  Except  in 
tlu'  most  acute  forms,  which  are  often  rapidly  fatal,  one  or  other  of 
these  features  is  a]it  to  predominate  at  some  period  of  tin-  illne>.*;or 
lliey  may  be  combined  in  such  a  wa_v  as  to  produce  very  varici!  fUnical 
groups. 

Foi'  pui-poses  of  clinical  description,  cases  may  be  grouped  imdcrone 
of  the  following  forms: — 1.  The  ijrare  or  (/apfiyenaua  Jonii  ;  '2.  Dmntrn 
uf  iiioth-ivt'f  iiil'iisiti/  {often  showing  periods  of  intermission  and  cxacerW 
lioii)  ;  3.  T/ii:  rliiviiic  ffiriit.  A  similar  classification  of  "tropical  "  dysentery 
was  adopted  many  yeiir.-;  ago  by  Dutrotdau.  It  should  l)e  rememlwrcd. 
however,  that  this  is  but  a  convenient  clinical  arrangement ;  and  that  eases 
arc  frc(|uently  observed  wliieh  <lo  not  conform  strictly  to  any  one  of  these 
divisions  :  or,  again,  at  different  periods  of  their  course,  a  case  may  fall 
now  iiito  one  group,  now  into  another.  For  instance,  a  case  of  chronic 
dysentery  getting  worse  may  assume  the  features  of  the  grave  form;  ora 
dy-sentcrv  of  moderate  intensity  may  lapse  into  the  chronic  form.  In 
temperate  climates  the  second  and  third  forms,  particularly  the  latter, 
are  more  commonly  met  with  than  the  gangrenous  form  ;  this  may  be 
due  to  a  diniinislied  virulence  of  the  amceba. 
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The  following  cueo  exhibits  tbo  chief  fcalui-«&  of  the  discaao: — 

George  S^  af^cj  ihirty-fivc,  entered  ihc  Joltne  Hopkins  Ktwpilal,  Jnnnai7 
\i,  18i)l.  lie  hail  lived  in  KiUiinurc  many  yenrs  tiuA,  with  tlic  exctpliun  nf 
ftei-orat  atUcks  of  chills  anil  fevet  the  last  of  which  c^cunvil  t*n  years  »-^.\,  had 
bt-cn  in  peiTed  hiMilth  until  about  miUituriinier  18U0.  At  thia  lime  he  hud  pniliH 
ill  liin  b.ii'k,  i^i^ni'i-al  liiuilude,  lusjt  iiT  npiietit^  and  Mreiigth,  and  ciccaAiui tally  he 
]i;lv<>[|  a  iillli-  bli^Hid  with  hit  nli^il.t.  ![«>  mifFet-Lil  ihj  furtlier  iut-mivi^iiit^iicc 
until  tki!  Iir:>t  wc«k  of  HejiUin1n-r  wlioii  diiLnhd-Ji  ciiite  'mi,  wiiii^h  wim  wcveiv 
•IttTJiii;  twi)  week*.  He  HiilFiTiTd  no  {uuii,  Init  [ttiKM-i3  hhuxl  ntii]  nuicu«  l>y  the 
Imwrl,  though  not  in  Xsirgf^  1)111111  titiwi^  Thtoii^huiit  thin  and  the  Collowin]* 
ninntli  the  diiirrhitM  perstMti.'il  with  varyini;  tiitvnuitr,  and  about  the  «iid  of 
Noveiiibur  lie  begun  tii  have  were  pnin  in  the  aWumeri  mid  riffht  side  of  the 
cheitf  and  about  the  |-it:;ht  shonlder-bU<ie.  Coinridently  with  this  he  began  to 
cou;;h  and  to  *<pit  up  a  blood-stained  vi<>cid  material.  Buth  the  cctn^h  tiiid  llie 
exp«cLor<itioD  were  p;iriixy«[iial,  and  liis  ^loin  was  increaaed  wbea  b«  lay  oa  either 
»itlt!  insteitd  of  on  his  Uick. 

Uiiriti(j  thu  tlu'eu  wcvkit  pr^viouit  to  hiif  ndiiitMinn  to  Uui  hoiq>ilul  t]i«  (Uarrhuis 
Ij-vi  tiicrejL»i?d  in  itevcrily  ;  and  he  tiiid  lU  inuny  lui  fLflM-ii  iiioveiiiLiila  iu  twcut}-- 
four  hours,  wliiuh  he  de^crilx'd  a»  (Inrk-eultiured  and  wiilirry  bnt  couljiiiLiii^'  no 
b]o(>  I.  He  liiid  had  no  rij.'ot?,  imd  Init  litth;  fevir ;  but  t>(.-cjL»iot)iiny  he  hod 
ftu-eat«l  pMruflcIy,  aud  he  had  h*t  nimh  flesh  since  the  Wginning  of  his  illness. 
Ho  slatctl  thitt  ho  luually  dmnk  the  water  supplied  )iy  the  city  iniihia  ;  but,  on 
9<>veriil  Orcadians  during  the  aiiDiiner,  he  had  drunk  water  frotri  a  sprin;*  which 
wns  at  tiinen  enntADiiiiated  arter  riiina  with  BUriuce  waUir  coming  from  the 
■'Spriii;,'  G.trileriH"  in  South  HaUitnot^- 

I'hytiail  rjoimiruUion. — Very  ucuk,  etiiaciatcd,  pnle  and  siillow ;  dornal  de- 
cubitus, no  dyspna-a,  but  frcqijent  hockiny  cou^h  ;  li-nip.  flS-fl*  K,,  puW  120, 
rtt«p.  26.  Skin  dry  and  roii-^h,  tunsue  bruwn  and  dry  in  the  centre.  Thorax : 
sli^lit  linlgin^  uf  the  chest  ivdll  behind  from  the  st^venth  la  the  ninth  rib  on 
the  ri){ht  xide,  with  d«ru:ii-»t  ex|>iin4ion  and  partial  nblitemiiuii  uf  tbo  inte-r- 
ei.M'tii.l  tpni^ex.  Niirnial  ir.«>nniir-i--  oivr  th«  rij^lit  lung  in  fn>nt,  and  in  the 
»xillary  spai-^  ;  pusteriorly,  tl«fwlive  rexiuami;  (rmn  thi-  spine  to  ihr  iinnlr  of 
tho  P4-Jipiila  ;  bt;low  this,  absolute  dulnms  wiih  iniderneM  on  petviii<»'i(iu  and 
pressure,  especially  at  the  pootcriot  aaiUary  fold  Tovtile  fremitus  inctvused  at 
the  bai«  of  thu  rijjht  lunti^'  On  auscultation,  norniul  vesicnhtr  bivuthing  in 
fi'ont  and  in  the  upper  tvro-thirdA  of  the  axillary  t{mcv  ;  a  iavf  siiiull  inncouB 
r&!ci»  in  the  Itinvr  lliin],  PnHterinrly,  feeble  breathing  from  the  aptis  to  the 
an;;le  of  the  AcapitU,  with  small  riilc-ji  during  iiit^pirution  ;  in  tli>;  iufiYi-^mpular 
region,  duriii'*  rjuict  brwiihing.  bn-alh  wounds  fcflbli;  and  distinctly  tubular  witJi 
lar^^cr  and  hiuiler  rAlo* ;  i)t«^ii  were  inwt  nmrkcd  Iwtwei-n  the  aujjlc  of  the 
scapula  and  the  pnslerior  axillary  fold  ;  oti  coughing:,  the  tubular  quality  of 
the  respiration  v&a  aecentnateil.  Left  lini^  normal  throu^houL  Ikart  s^'Uuds 
clear.  Abdomen  soft  and  relaxed,  6li>;htly  fuller  in  the  ri^dit  than  in  the  left 
flunk  ;  Kennitive  to  pi^.tsiire,  particularly  in  the  epipnAtriuni,  about  the  novel, 
anil  shin;;  Ih*^  cviurte  of  the  colnn.  The  edj^c  of  the  liver  could  not  be  felt  dis- 
tinctly ;  the  lower  limit  of  hej>atic  duliiea*  extecided  in  the  median  line  to 
S3  em.  from  the  na^fl,  and  to  Ihi:  same  level  in  the  n'ttht  mammary  line  ;  ita 
upper  limit  was  at  tlii^  imniJiimi  ciirtila^  in  the  iiiedimi  line,  at  the  Upprc 
bonier  of  the  sixth  rib  in  the  ri;;ht  Tiiamniary  line,  and  at  the  lower  border  of 
tlie  sixth  rib  in  the  mid-axillary  line.     Thu  oploen  wa«  not  palpable.     Urine 
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w.inty  itiiil  nlbiiitiinous.  R'tjM-ctoi'ution  alxiinliiiit,  ver/  vuicitl,  fnthy,  oft 
bruwiiish  rvl  L-;>lourt  i;oiiUtuiuK  Girntll,  yvlluwiiili  wbit«,  iofL,  cbraajr-kMAof 
iiiiuuuf.  On  mkruscupic  oxuniiimtiun,  [iiis  ceU^  nxl  blood  corpiudi^  olndir 
vpitlmtium  atiO  ha'inutoiil iu  crvsUla  were  prcwiut.  In  the  eputs  exainiatd  a  bt 
(lajTH  bufin-c  tlia  paUent's  ailiiii&siDEi  to  the  boapital,  lUiiciiljiE  aiid  eluUc  toiiia  Sim 
biul  b«i-u  fuuiul :  tbe^ie  Viere  ii};ain  (letiioiifitiiiteil. 

biel  <j(  milk  amL  c^-idbuiiiin.  lujectionfi  of  sinrch  uiil  laudnnuin.  Jawimif 
ItUL  —  hlowl  count:  R  c«r|).  :i,U.'it>.Ubct,  W.  carp.  Mt.00u  |*er  cuk  nn. 
January  IStV^Ti'.nip.  98°  to  101'  V.  ;  ibirty-fivi-  *tonlii  in  Iwcniy-foar  homy, 
Ibijiiul,  »itrinlT,  very  oft'unnivi;  ;  thoy  ootiuii(i-<d  r<iltli«h  triiwn  niuijus,  »oft  xnutA 
iiintH^riiil,  utiil  iiutiKruU»  r-mall  wbilioli  may  luiu^-tL't.  Arttvc  amtbhiu  were  abit' 
[IauI.  ^antMry  ]7l/.>. — Nine  ftlooh  in  Iweiily -four  lluiin.  S|ititu  170  CC  QuiaiH 
injectiuti^  1-5000  bit  riir.  ./iinuai]/  £4/Ji. — Hi-  bad  bc«n  gruwiiif;  ««iktf 
vk'ery  (Iny,  tittd  during  the  last  lew  duya  ha>l  Huffvivl  much  [win  in  tb«  aidnrnw 
and  llie  right  nidi*.  Tbe  cmigli  wax  nuvvre,  tlie  expe<:^'raIion  nuigcd  flMi 
76  to  ISO  CC,  ibc  sIuiiIh  v/vks  fvditovd  lu  Tfom  3  U>  6  diiily,  oikI  wvk  pwol 
involiiiilanly,  Whuu  iko  jjiitiviit  wrn^  not  iiudcr  ihc  Itilluvncv  uF  murjihla  ifat 
nioVL'uiciiU  vrvn  jirucodisl  by  gri-iit  ubduuiiuiLl  [>uiii.  Amu;b«  vru*  coBtfUlI; 
prc«mit  ill  l\\K  fuii-cs  and  si>utu.  Fi*uiii  tlic  IStb  Ui  ihu  24lU  Uio  tempcnUBi 
rutii^i>>l  rniui  00*  to  102"  F.,  the  ]>u]h;  from  liO  to  l.'VO,  u»d  ihu  n»jiinliau  (m 
i!8  to  '1 1.     Dtuith  occiin-ttd  un  tJie  alVt-niHtn  of  Ibe  Hl\i  Jarituiry. 

T]i«  nuiop^y  neveitled   exiiiii.iivo  dyiteiiteric  nWraiion  of  tbe  larn  bo*T^ 
moat  nmrk<-il  in  tb«  cjecmn  and  iiKunding  colon  :  twn  Ui^te  and  a  otitnla«( 
MUill  nb4Cl^Mc»  in  ihc  livr-r  ;  ctJTiitiitidjitum  of  the  )oM'«-r  lolx  of  th«  ngbl  I 
with  A  brgc  nbftccu  cavity  in   lUi  lower  portion,  and  a  pcvuliitr  wrofi 
pcriUxnitia.     Actively  niovinji;  amocbtv  were  found  in  the  bases  of  tbe  in 
idcen,  in  tlie  pi-ri [uiruI  exudate,  and  to  llie  material  token  from  tbe  a' 
uf  tliu  liver  and  luii({. 
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Tli«  tHvnsioH  Toiiy  ha  abrupt  or  grnilual.  Tho  fir«t  mode  oi  oniri 
occurs  uaiiiilly  in  tho  grave  form  of  dys<jnlL'ry  ;  though  some  casw  witba 
dUflden  aiitl  jiL-vere  oii»*'t  l«nniiiale  fjivoJiraMy,  or  tap*e  into  a  cliroiiie 
(.'u:i(Jitiori.  Tlie  picticut  in  eeiiM^l  witb  severe  colicky  pains  in  tbe  ahdo' 
mi>ii,  and  lof»ai*ri(?*t  of  th^  IjoweU :  tho  stoots  Iming  fRMiUfTit,  thin,  and 
cunlitining  nitictu^  uml  lilum).  Tlioro  may  hn  nii.ii»oa  4iid  vomiting,  Md 
iili;;lit  <*IevtLtiofi  of  the  tompenitiiro^more  frc>quctitly  tho  tenipornture • 
normnl.  It  is  with  this  funn  of  ottsct  that  t«n«STniiH  i>  most  freqni-nlir 
(il  istirviMl. 

Tlic  gnwliuil  oiiurt  ia  ehjiniel.omtic  of  moat  of  tlie  ca«iw  of  cliroric 
i(]yacnl*ry.  A  painless  and  not  very  fre(|uent  diiirrhrwi,  nlteriMting  wid 
p<.'riodH  of  conKtijKitton,  sets  in  without  any  olnioii*  cause  —  the 
hoing  fluid,  of  u  light  yellowish  brown  colour,  and  containing  mucin,' 
aeldoin  likHxt.  The  p»tieiit  bocomcK  cniacialod,  weak,  nnipmir  And  saOo*. 
Xot  i[ifrc'i|uoncly  thu  nnttct  i»  even  more  obtteuiv,  ami  tlic  lirst  symptoii' 
may  (mint  to  diiwiuo  of  the  liver ;  thn  rational  and  phyaic;U  Mgiis  bnog 
(hose  <»f  Biippiinilivc  Iic|)iitili».  Close  <|nc«tioning,  howovfr,  will  usoaIIj 
elicit  un  occDiint  of  lui  antecedent  intestinal  dismticr,  mild  and  of  \m*i 
duration,  to  which  the  patient  may  have  »ttached  but  little  importiuia. 
I  I  such  casc«   ihv   diee.a»e  of   tb<t  livor   mny  Ix^  dominant   in   thu  dinicai 


lictnrB  thmitghoui  lite.  il!iic88;  hut  jutstrmnrlcm  rocorHft  slum-  that,  in  the 

,t  niiijority  of  CMes,  there  u  ninro  nr  less  extensive  ulceration  of  the 
buwrl ;  or  scant  are  pnsReiit,  which  i-ot^lify  tu  an  Hntect'dont  inteH- 
inol  iilccrntion. 
I  The  cmirM  t^  aiwrlMf  Ui/n'nlent  is  vury  variable  ;  ami,  an  Austin  Flint 
BuJntnl  uut  nuuiy  years  ago,  tlu-  ilitHuuHi  caiiitol  in  any  bvmsk  Iw  voiuudured 
m  «nlf-limit«i  on<*,  iia  is  the  vaso  with  catiinrlwl  or  seasonal  dysiintrry. 
^t  prefioitts  at  irregular  irituivuU  thu  pL>rio«J6  of  iutcTiiiiti&ii)ii  and 
cxjuNirlMitioti  of  thii  iliiirrhfrji,  wliiirh  fdrin  so  chanicU-ristii;  a  foatun'  of 
the  illness,  and  ocour  oven  when  tlio  pii.ti«;iit  is  plHc-ty]  unrlor  tlu-  most 
l£t^  "juniblo  cun'liliunii  for  rwovery.  These  fxacorljations  ami  iiitoi^ 
mistiioiis  arc  more  t)]>t'cia]ly  seen  in  thu  clironic  caava,  tind  in  those  of 
inoHi-ral*  «vorily ;  hut  even  the  grnve  form  rony  not  run  an  entirely 
Uniform  course,  though  any  abateniuiil  of  the  Kyinptoins  U  apt  to  bv 
■lig^t  and  of  sh«irt  ilunitJon. 

I>uring  the  ititemiissiunx  thi*  jKLlit'iit's  gcnyml  eondition  is  Kt^tionarv, 
ur  liiera  may  Ihi  a  stij^ht  gain  ;  Imt  with  vnvh  ttiiceussive  uxacerl»Ltiou  oi 
the  diarrhiivi  there  is  a  fnrtht-r  U»ss  of  ttcsh  and  strength  :  iniU-cd,  it  is 
W)t  till  c*»nv;U*'w;unc«  ha«  Ik>ci]  ihiHuuffhly  estuMislK-d  that  any  material 
iinj>n)vflmniit  tN:vuni  in  ihiti  ivt^iiect.  Aimit  from  this  feutuii;  of  inter- 
tDJutoii  and  oxa«*rlw»tion,  the  various  funns  of  uinu-hic  dysenlory  have 
but  little  in  cumntun  frvni  a  cliniiMl  point  uf  view  ;  the  grave  ea^ev  run 
la  short,  coume  with  wverc  MlMlinninal  MVinptiimfi  and  wu-ly  primtmtion, 
>«hile  chronic  cams  aro  met  with  in  whith  there  irt  nothing  more  Than  nn 
lirrt^ulaj'  ili-irrhojii,  uftuii  altenuiling  with  eoiiBtipLtion.  and  aC(j<inip»it)e<l 
lliy  a  very  graduut  lutw  of  flush  extemlinj;  ovt'r  nHintliH  and  even  ytwrs. 
I  Vet  the  jctioloiiicftl  and  anati'miicjil  Umk  is  the  same  in  iKith  ca^s,  for 
the  nnKulut  is  IuuimI  in  l«)t!i^nntre  jiitarJrigly,  aa  a  nile,  in  the  latter,  it  is 
iruei — -anci  in  l»oth  pontniortem  eximiiiuilion  shows  jmlholn^ical  changes  of 
|tbe  aamo  luiture.  differiti^  only  in  <tej;ree.  Moreover,  the  f;it'l  riolod  above, 
jthal  the  itamo  eatus  al  diireront  |H.-ri(Hls  nuiy  present  the  fejiLures  uf  uueh 
ibf  the  throe  clinical  forma  in  turn,  is  further  proof  that  these  jihaaea  itre 
huanifitsttttionsof  the  s<ime  4liw.M»e. 

In  kwping  with  'n»  variablo  i'i>urse  is  the  latitude  which  exii^ts  Iwtween 
its  extnimc  perioils  of  duration.  The  ^av«  CiutOM  with  ubnipt  oiwet  liwt 
from  two  to  live  wuuks  ;  eases  of  modenite  inlensity  from  six  to  thirteen 
ffrnnliH  :  while  ehronte  oist-s  may  extcrwl  over  nioiithe  and  even  yejii*. 
1  The  occurrence  of  complications  cmy  shorten  or  lengthen  the  duration 
Inf  the  Ulncan.  Fur  iiwUiuee,  peritonilist,  which  is  iwually  due  to  jjerfom- 
tion,  is  nipidly  fatal.  AbriecsA  of  the  liver  may  pmtract  a  cage  in  which 
rocjvery  seemoil  to  he  at  hjiiul  ;  uv,  on  the  ulher  h;iiid,  iii.iv  brinj;  to  an  end 
a  ehronio  ih'senlery  which  had  lasted  niatiy  uionthe. 

In  all  but  the  gan^enous  fomw  the  tendency  to  chronicity  is  a 
[marked  feature,  ami  is  one  of  the  gravest  elements  in  the  prognosis.  The 
ehroniu  coralitiun  may  Ijc  ivtugnised  when  the  diarrhu-a.  with  or  without 
intArmisaiotu,  persists  fur  many  wcck^  without  pain,  and  witli  but  slight 
vonatitutional  disturbance. 
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IlewrrTff  U  nlow,  cunvalvacenco  buiiij!  pfotnictcd  in  proportiaa  to  llw 
i.-xt«nt  iLiid  Aevorily  of  the  int4«tiiijil  leainiiji,  and  to  the  d^rce  of  wmnit 
induced.  The  earlivfit  iiidicatiinn  uf  impnnvmi-nt  is  a  peniuuiuiit  dimmu 
lion  ill  the  numhtr  of  amn^'tai  in  ihi-  kUkiId  ;  and  convftlewcmico  mat  \» 
oonftid«^rcrl  i\s  c^titaMinhod  u'b<-n,  on  ropcjit^l  f^xarai nation,  thn  aidceU  it 
no  loiigpi'  found  ill  tlie  r'vncnationn.  Occasionally  there  i»  s  tenqtomj 
rf-liim  i>f  tht'  di:in-him  ami  uf  t\w  amntliii,  nnalogims  tti  ihc  exaosriKtim 
above  niontioncKl ;  hut  it  In  not  acconipnnicd  by  any  matcriul  ultn«cicnb 
the  piitient's  f^enerai  cutiUitimi. 

t  have  nover  aoari  a  diatinrt  relapse,  although  thin  appeara  to  heaf 
fn^qiient  nccun'crice  in  cjimvs  of  dyM(!nt*>ry  d««cril)cd  liy  pliynciaiia  tl 
tropical  countries :  it  may  pos-sibly  )>c  due  to  a  reinfection.  It  iIunU 
be  borne  in  mind,  hnivovnr,  that  dyflontorin  lilwn  are  rfow  to  h 
are  ofUitt  kg  latent  that  th»  ccHtuition  of  the  <iiarrha«  doe*  not  n 
imply  tlie  inte^ty  uf  the  coaAa  of  th(>  Imwel ;  the  continued  pnaeocei^ 
amo'bA}  in  a  mnr«>  rnrlAtn  inditmtton  of  the  peniatence  of  dywnt^fic 
ulcor&tion.  and  their  absence  of  its  cure,  than  ai\>  the  inferential  Rymplemi 
of  the  dispase. 

f/niili  niitii  rtYwr  in  am/  Hatti'  nf  thf  illrwxt.  Tt  rajiy  rmtilt  fnim  ikt 
levity  of  the  intestinal  nice i'hI ion,  from  exhaustion  in  prolntcted  cxn^ 
from  801114?  conipHcalion  (|iiu'ticula.rly  Hluic«88  uf  the  liver,  perilonilis  da 
to  perfoi-Htiun,  hu^mcrrhago  from  tli«  l>owel,  or  dijihtheiitic  ent«ritia),cr 
oocoeionally  from  iiLtercurn>nt  diiseHM. 

In  the  gnngrenoui*  form  the  severity  of  the  intestinal  leemworper 
ftwatiori  in  tim  iwiwl  caiim^  of  dwith  ;  »vhile  in  llje  other  two  dinii^  f'*iB* 
alwcesift  of  the  liver,  or  of  llic  liver  and  lung,  is  responsible  for  the  Bujorily 
of  tht*  falid  ciisea, 

II.  vJ»w/tfw>  rjf  strmptoms. — (a)  The  gastro-tntcitttiial  symptooii  p^ 
dominate  in  the  itutjority  of  the  uif«e«,  beinji;  the  tir^t  to  appear  ami  tl)' 
liwit  to  AulMi'te.  Of  thewe  dinrrhiru  is  the  iiioHt  imporUuit,  and  tioouiaiullr 
thv  only  one.  U  varies  in  chnmcter  unj  frequency,  not  uidy  aceurdiMi: 
to  the  cliin'cjil  form  of  the  diBoaae.  biU  also  at  varioiu  periud*  uf  ik 
same  Cii>«e-. 

Tbt>  exacer1mtiont«  iiBiiiilly  begin  suddenly,  and  euhaide  in  like  niantix. 
lastinc;  from  one  or  two  days  to  a  week  or  t*n  days ;  they  arr  ofiai 
ingniveiicriit  when:  the  illiieiti«  ik  nj)|>i<uichiiig  a  fatal  tenninatiun.  H 
M  not  piMttihle  to  assign  any  caiitti;  for  their  occurrenee  i  l>ut  crrtaiiilT 
they  arc' more  fnv[uently  flcf'n  ami  are  of  greater  duration  and  aeiMitr 
in  the  c;ii*i>8  coinfjlicatt-d  >vith  ab»ce*«  of  the  liver.  The  pfriixU  d 
interniiiieion  range  from  one  day  to  three  irooka,  being  shorter  or  loiigiit 
in  proportion  to  the  extent  and  gravity  of  the  intftstinal  ulceratioa  At 
such  tiraee  the  stools  are  soft,  even  partially  fonoed,  and  coaUin  a  bt4k 
mucus. 

ThL-  nxamirmlioti  of  the  stools  affoi-d:*  v/ilual.Ie  information  a*  to  th« 
form  and  prugi-oiw  of  the  dy»tintenc  affection.  In  the  grave  form  iIm 
atools  an?  at  first  very  nmiierous.  twenty  to  thirty  in  twenty-four  boon;' 
but  with  the  iulviincu  of  the  diiu<-:ute  they  dimiiiiith  to  a  doxen  or  lisss,  and' 
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in  fatal  fjwea  townnls  the;  «ncl  in«v  imt  PxceH  three  or  f'tiir:  this 
(tiniiriution  U  duo  lo  (he  gr»<li).il  lof^  of  exptikivo  power  Wuiight  »boiit 
hy  dc-'rtniction  of  the  imisnilar  nmt  ftml  thf!  geiipnil  leilema  of  thv  linwel. 
The  OHfUpst  Atooln  nre  in  HinnJI  amount ;  niid  cnn^Miit,  iift(*r  the  fa'c-nl  coh- 
tCDU  hmve  been  voiiied,  ahnost  entirely  of  clear  or  slightly  turUifi  and  very 
viscid  iniuiM*-6  of  Mooil-sijiini-d  mnain.  mix«Ml  with  mor«-  nr  \nm  In-ight  hltHxI. 
Th(*  odour  is  mawldah,  and  at  first  not  oficiiRivc  With  the  .vlv.im-c 
uf  the  idcwratiori  th«  KtooU  liBLorno  inoH*  r'jpiniiiji,  w.-iUtv,  «iid  \vioi  htmitt- 
gwnf <nia ;  th^re  in  leas  IiIimmI,  ntui  n  ^ti*(l  dt-jil  of  BhriMliiy  material  nf  a 
gRtyinh  or  vfUowish  colour  uppeHis  inixr*)  with  thi-  niiiciis,  Tht-y  contitin 
bIso  sraidl,  oi«M|uo  or  traiisluct-tit,  gelatiinnis,  grayish  ywllow  masses, 
mrj'ing  in  sizii  fn>m  a  (lin'jt  hmid  to  a  split  jxmi  ;  thcMt  an>  Fmginottla  of 
iwcrolio  tinKtiH  from  the  liaAO<)  of  the  nlctn-s,  and  th«^y  alwuys  contrtin 
atnu-dia;.  When  thoro  i»  cxtt-ii!>iv4>  and  nipid  sloughing,  lliu  appuiram-e 
of  tho  stoola  ia  pvdti  nior-n  vari^'d.  Thi'y  arc  tln-n  gtvcnish  {ItHiking  lik«^ 
spinach  or  gn*en  Mum).  grayish,  reddish  hn)wn  (if  mixwl  with  blooii),  or 
a  tnixttu^  of  these  colours ;  thfiir  wnsisUMirp  in  wal<?rj'  or  pnltacooiw, 
and  they  have  a  pftnoti-atiiig  and  horrihly  otfonnivo  ndoiir.  Not  in- 
freijtiently  they  contain  large  nloiighs  in  the  shape  of  toirgh,  stiingy 
mameg  of  a  grarii>h  or  hmwnit^h  colnnr,  Th''  nriui^Kt  ajipnuich  to 
piiml^ncr  ia  Wftn  in  slimy  lif^nid  stoola  of  a  grayish  oolnur. 

In  dysentery  of  modi'mte  aev(-rity  with  ahriipt  onsi't,  th«  stiMile  are  at 
first  similar  to  th«  earlier  morions  of  the  gmve  f<»nn~ that  is,  miieoirl  and 
hloody  ;  hot  if  tiie  onset  he  gradual,  or  ths  ulreralinn  cTDtahliNhed  for  Mime 
time,  they  become  more  Ijtjiiid.  ('mwiiiwh  ytdlow,  anil  contain  mucus, 
hliMid  in  strnaks  or  small  clnls,  and  iiiany  nf  the  little  grUttnotiti  mnrpfaic 
fragineiitH  notexl  ab<(V«.  On  cxacerbatif^n  thcr*  is,  as  a  nilc,  ftn  inereaw 
of  the  hkHwl  and  mucus,  and  the  stooln  hiive  a  more  variegsliOiI  appeamnce, 
liico  tJm«c  of  the  gTa\-e  form. 

Ill  the  ehroEiic  form  the  stools  ari;  homogeneous,  being  for  the  nio«t 
part  watery  or  likfi  thin  gruel,  of  an  wirthy,  yellowish  lirown  colour .: 
thrv  cont/iin  tew  or  mAuy  flalfeft  of  cliwr  mufUA,  but  seldom  any  Moo<)  or 
necrotic  fragments.  iMiring  an  exacerbation,  however,  the  motions 
rT>aemble  thnne  of  dywntery  of  modenite  si^verity. 

In  thi!  perifxls  of  iiiterriii)tiii(iii  nf  tlie  moderate  and  the  chronic  forms, 
the  fs-ccj*  heeome  jmnty  and  evpn  partly  foniic^l  ;  and  the  abnormal 
cnnHtttuenta  gnulually  disappear,  except  the  mueuR,  which  is  Btill  finind 
inixpd  with  the.  fieee*,  or  more  geiierjilly  adhri-irig  to  their  surface.  If 
convalescence  ensue  the  mucus  fintdly  diRappears,  but  only  after  tfao 
patient  h»w  been  paiaing  fully  formeif  fieces  for  wmu'-  time. 

The  reaction  of  dyBenterie  stools  is  usually  alkaline,  occasionally 
neutral  or  amphoteric,  rarely  acid  unlests  the  moUoiis  linve  been  left 
expnited  to  tho  air. 

Microecopical  examination  of  the  bloody  mucoid  stools  shows  a  large 
nnmbcr  of  red  blood  corpiisolps.  a  few  leucocytee,  and  a  variable  number 
of  largo  round  or  oval  epiihelioid  cells.  The  latter  ofljin  occur  in  group*  ; 
they  have  a  gr&tudar  pi-otoplium,  a  sharp  routoui-,  and  a  round  or  oval 
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nucleim.  Ill  manj  cases  thny  have  unrloi'gonc  fuuy  or  dropnical 
tion.  From  ama>^ka,  to  which  tboy  l>car  a  close  rcaomliianee,  Ehey  m 
iliHtingiii.'thi-d  hy  ali}Huit;49  of  ApdnLaniMiiiB  iiinvcmciitfi  oihI  hy  \vag  mvlcal 
rofiactinn  of  li^lit.  CyliiKlrical  t-pithcliiU  ot-lU  ar«!  sparingly  fotuxL  At 
a  later  Kt.-i^t>  ihv  ci'lluliir  olemeriU  iir<;  \vs»  ntitnennm,  whili^  the  aiaurplMu 
slui3((tly  ur  >;raiii]l]ir  {Iclriliiti  iticrcu&us  in  amimiiL,  aiul  claiitic  tissue  filjrn 
arn  acnn.  With  each  i«Xfttcrl>alion,  however,  thorc  u  an  incrcue  erf  Uik 
cclliiliir  (•lemviiU.  In  the  lii^iiid  uttKiU  i>f  the  chronic  form  there  «t 
c4Hn[nimtiv('ly  fuw  fitrmixl  ult'iniMiUt  rxrt--[it  JLiniuliw. 

CryMUilfl  f»f  the  amnuniioinagTi^^siaii  and  mrthy  phosphatase,  Chikrcot'i 
crytstula,  uml  <>cc;a6ioit»lly  UihxI  piginoiit,  are  fuiiiid. 

2Vwr  oTfjanisTw  pri-*&c]il  in  dysiinUmo  8tui)U  arc  luictcria.  tUgvIUtAl 
infiworia,  aiid  iinneliw.  The  Iiacturia  most  commonly  (oumJ  h*»* 
already  bouu  unumorulvd  in  thu  tiuctiuii  on  wliulogy,  and  are  not  pccultir 
to  thiii  fiiriTi  of  iiiUMtinal  llux.  They  occur  8[>aringly  in  the  eariis- 
ttvactiHtiotiH,  and  become  abundant  when  the  ulceration  is  well  advamai 
The  llagiillatffi  organi*ini3— ^vrnwowHW  and  inehomontu — appear 
ocoadinnally  and  accidentally ;  but  trhcn  present  are  always  in 
numbers, 

Thf.  amtxim  is  foumi  in  all  vanetius  of  Iho  dysenteric  stiKtla.  and  at  iH 
periods  of  illtieaa  ;  but  the  immlior  fluctuates  lietweon  wide  Umitj!  in  diffw- 
cut  cases  awl  at  diflurent  jjeriixls  of  tUe  Mme  cace.     Thi«  or^tantsros  an 
more  niimei-ous  in  projHirtiiiii  to  the  cxuint  and  severity  of  the  intostiul 
losions  ;  thnt  is,  in  the  gt^ave  form  and  in  cxacorliations  of  the  diseaM.    bi 
the  bluody  mucoid  etuuU  they  are  in  coiisidurable  num1>urs  and  ereilr 
dijttnhuled.     In  the  lese  hon)o<^uuou8  Htools  of  a  later  pcrital  they  Ht 
often  more  numerous  and  oeciu-  in  groupie ;    particularly   in  the  Ihtk 
golatiuoiu  necrotic  maseas,  U)  a  iesa  degix-e  in  the  muoiid  jMirtiona,  ud 
usually  singly  in  smaller  numbers  in  the  ([Uito  fiuid  portions  of  the  rtook 
In  the  motiuns  of  chrotn'c  dysentery  thoy  are,  as  a  nde,  not  so  nbundmil, 
but   more  evenly   distributed.       When   the   fiewM  arc    soft    and  putly 
formed,    they  should  bo   looked   for  in  the  adherent  mucus.     Eren  in 
stools  of  the  same  appearance  the  ruim1>cr  found  is  far  from  constant,  um) 
this  is  especially  apt  lo  tie  the  case  if  local  treatment  haa  been  used.     Id 
oawa  that  recover  the  amo-lMi  gnuliuiUy  disiippears,  though  the  organinis 
may  Ijc  found  long  after  the  dianlnva  it«L'lf  has  ceased.     \'ariatiniiG  in  bj* 
and  aetiviCT,"  are  often  iiouid.     The  variation  in  size  is  ob«t>rved  in  dificreai 
caaes,  the  nmaiho?  from  any  one    patient  being,  as  a  rule,  of  a  nMittr 
uniform  diameter;  vamtioiis  in  -letivily,  however,  are  often  obserred  is 
Rpociraens    drawn   fmm    the    same    suml.       The   active    amivlw   alwayi 
contain  more  red  Mood  cells  than  the  sluggish  ones ;  and  that  the  grcAtrr 
activity    of    the    ania>ha    in<iicutca   a   eon-esfxindingly   active    ulcerative 
process  in  the  !»owel   seems  to  be  a  just  inference      The  reliction  of 
the  stooU,  a»  CminJngham  has  pointed  out,  influetices  the  presence  ami 
activity  of  the  anuelia  to  a  marked  extent.       In  alkaline  motions  the 
orgaiiiams  are  numerous  and  actively  mntilc ;  in  acid  ones  tbey  ate  few 
and  only  uccasionjiliy  motile.     To  obtain  the  be«t  resulta  in  fAtf  cramMoflM 
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of  tlw.  Jfrces  for  aelitv  amceliir,  (ittPiition  Ahniilil  Ke  jiaid  to  ihn  followmjj 
poiiit4: — 1.  The  stools  shwild  Ihs  pawt-'ij  into  a  waj-ni  be<i-pan,  ami  kept 
at  Lhn  lempiimtiirc  uf  tlic  )>iAy  unlil  »iitl  tliin'ng  \\w  (fXHUtiiuitiau.  '1.  The 
oxaminAtii-)n  should  Itc  nutrli;  ns  w>on  as  po«»ililR,  \tpUiro  xhc  fltcx>lfl  Ih^coiho 
acid.  J.  Th«)  pnrtHjiin  pf  the  stonis  whi<;h  UBUally  contivin  iho  JininjIjtB 
in  |^!ati>i)l  itiitiihur  t<liiitilil  Ih;  aoii^lit  for  isirofully  and  examiiicil.  4.  'Ilio 
f^afA  alidee^  cover -gloases,  and  tho  stago  of  the  microscope  should  Im 
warnietl. 

Of  the  other  gastro-intcatinnl  nvrnptoms  pain  is  the  mtist  freqiiefLU 
It  ia,  however,  rarely  complainwl  (vf  throughout  tho  illneAO,  but  is  felt 
(.hit-fly  ->t  the  onset  iit  thw  grave  form,  in  the  fomi  of  moderate  Bevority 
witli  uitnipt.  oiifii't,  and  in  ('xacorlMtiionR  [t  ofti'ti  i^ulKiiideB  us  ihc!  diarrhipvt 
incdorutcji,  and  even  in  the  t»nninal  Btagca  of  gangrcnoiu  coacs  it  niay  be 
ulnent.  Indeed,  ordinary  chn;nic  casen  are  often  |>aiiile8S  throughout. 
The  pain  is  ci7iiii|Hlik(.<,  tciiriiiji  or  buniitig  in  chfiractrr,  and  at  times  80 
agoniaiti^  that  the  jiatiiMit  is  luiahlo  tn  lit-  still  fcir  a  inmni-'iil,  and  fcee]^ 
tossing  ahout  with  the-  liunds  prcssin;;  on  the  aMoiuen^  It  is  Butuetioies 
loealisud,  jmrtirnhirly  in  thf  li>v;'i-r  alMloniitml  unm;  Inil  inoru  friKpiiuuly  it 
is  general,  and  tends  to  ocmr  in  pHmxyaina  which  precede  and  aceompany 
a  muvomunt  uf  the  buw-els,  »ul>iding  ;i;rHdually  after  tho  stuol  has  buen 
poitscd.  In  chronic  rnstw  a  dull  athin^  ur  a  fuclitig  of  hLuvineiai  about 
the  cpignstriuin  is  muoh  luort-  eoninion  than  colicky  piun.  Tlie  abdomen  is 
ooniiQordy  fl.K'i.-id  und  sonifwhat  relnietcd.  On  palp:tliun  it  uiay  feel 
doughy,  and  sottic times,  when  ihi'  alMioiuinid  wall  Ih  iliin.  ihf  thickentil 
intoatine  can  Iwi  distinctly  ff:lt,  cspoeially  on  chii  hift  sido.  SensitivcneKH 
to  prcB»m-e,  though  often  preaont,  is  rarely  extix'ine  even  in  extwisive 
ulcuration  ;  it  is  clicittxl  mainly  along  the  connte  of  tho  lai'go  iKtvel. 

Ttneimtii  i«  not  prnniincrtt  in  ino»t  cjwes  of  amcebic  dyi«nl«ry,  though 
it  is  described  us  being  chjinictt-ristic  of  dyeenteric  ulceration  in  general. 
Dutroutau,  however,  who  had  a  very  targe  experience  of  dyaenU'ry  in  the 
tropics,  ittsiMct]  that  it  iviw  not  a  common  syrnptom  in  th«  caj^cn  he  had 
observud.  It  is  met  with  eliicily  in  thot^e  coses  of  dysentury  in  which  the 
roctimi  is  uluuratml,  ami  this  jmrt  of  the  bou-el  iA  not  frer|unntly  invotved 
in  the  amoebic  form.  In  the  gmve  ciuies,  however,  marked  by  cxtenaivo 
sloughing,  it  is  not  uncfjmmon.  A  hurning  sensation  about  the  anna 
during  and  after  defecation  is  more  generally  present. 

\n\i^Ka  iivd  vomidug  are  uncummxn  except  a«  initial  symptoms,  or  in 
coses  c  miplicuted  by  abseesa  of  tbu  liver  atid  lung  ;  in  the  latter  case  they 
arc  Apt  to  follow  paroxyams  nf  cotigh.  Uvcotujh  haa  been  noted  in  the 
terminal  stages  of  the  gani;renous  form,  and  when  the  peritoneum  becomos 
involved.  Li>ss  </  ajififliU  occurs  eu  ly  and  is  niHolute  in  iho  acute  cascK  ; 
and  throughout  tho  illness  there  ia  a  more  or  loss  pronoum^cd  distaste  for 
»oli<l  food,  but  on  the  other  Imnd  n  craving  for  fluidn.  ^rhich  is  readily 
accounted  for  by  the  conttnu'd  drain  from  the  inleiitine.  In  cases  of 
moderate  s&veTity  tho  (ongw  is  flabby,  and  covered  with  a  more  or  less 
thick  white  fur:  in  fatal  case*  it  l>ecomes  dry,  brown  and  fissured,  and 
in  chronic  cases  may  Ih;  little  altered  from  the  normal. 


(b)  Fteef  is  not  a  raaikctl  symptom  in  this  form  of  dysentery,  Omd^ 
a  modcmlD  vievatiuii  of  t«m[ienititi<]  is  iMtixlly  present  at  ftvme  poriod  cf 
the  twenty -four  hours  daily  throughoiii  the  illi»e««.  In  the  itfaiad 
fUiges  uf  fatJil  giiii^enoiu  <ly«ent<.TV,  whcit  tho  jtttiunt  in  collnfMod,  ibr 
tRin{Kinituif  L«  often  coiittniiously  iiunmil  or  even  xiibnoraml,  and  cbraiie 
cases  coittinue  for  weeks  without  any  fever.  Kxoccrltatioiis  of  the  diir 
rhtva  are  »oinctinirJt  itlt<^ndi^d  hy  »  flight  iiicreunc  of  the  fcvur ;  but  prr 
Bi&ttint  c'lovatwn  of  the  tonipenitiuL'  \*  undonbtfdty  most  f ntiurnlif  ihR 
tn  aK<icc:u  of  the  liver,  or  uf  tho  liver  luid  lung;  and  niny  urnir  \Mtf, 
liL'forf  thyio  i«  any  local  evidcm-e  of  hi-|)Htic  or  puliiionury  misrhk-f.  Tl»« 
Luiiijiocutiii't!  ciirvci  ia  irrpgubu',  i;ont;i»tiitg  of  uUcrniiLiuiK  itf  etiiitiooMit 
ri'mitteiit  and  inU'^rmittent  pyrexia,  in  the  nuiiii  the  fever  u  of  i^ 
wptic  type  with  «  siiuUI  ratine — fr»<ni  99''  to  101'  or  102  F.  With  ike 
ttnact  uf  a))acc«5-fomuition  in  the*  liver  ihc  terapcimturo  ttrnds  to  hecone 
more  roj-nlnrly  inteniiittf-tit.  The  fever  declines  during  eonvoli 
hilt  Hli«;lit  rt!cTud[>»ceti[>i!S  ocniir  Kven  when  the  diarrham  Ilis 
Distinct  i-igors  arn.  rare,  and  occur  only  in  eases  coroplicaKHl  hy  al 
the  livrir.  ^Sweating,  on  the  vonlnuy,  is  observed  in  nil  the  absce** 
aji(I  in  [.hti  eolliijit^ft  following  a  ^evera  attack  of  gangrenous  dyaealcrr. 
In  the  former  case  it  is  paroxysmal,  and  may  or  may  not  bo  precedMl  by 
a  slight  chilliness ;  in  the  latter  the  skin,  (tarticutarly  rA  the  cxtreniticiv 
fi?cl5  cold  And  13  constantly  covered  with  a  fino  clammy  sweat. 

{*■)  Th«  ftiin  in  chtonir.  cjusi.-s  is  usually  dry  or  even  scurfv.  M'lth  tii»B 
asaoeiated  a  peculiar  sidlowness  or  earthy  tint  which,  as  I  have  eWirbtt* 
remarkrtl,  rcsemblea  that  of  dirty  chamois  leather,  and  is  m<jat  eWiUtiinn 
Xtie  face. 

((/)  More  or  less  ancemia  appears  in  all  cases  *'i  amtebic  dv^ntflryin 
•proportion  tn  the  severity  of  the  infection  or  thf  duration  of  the  illiiea. 
There  is  a  deficiency  both  in  the  corpiii^ciilar  elements  and  in  the  bsvo- 
glohijn  ;  and  the  state  of  the  l>loo<l  in  the  main  is  that  ntir'erved  ia  s 
secondary  ana?mia  however  profluced.  There  is  no  doubt  lliat  Ik* 
annmia  is  due  ttj  the  action  of  the  amoebfe  themselves;  for,  u  1  hm 
said  in  the  soction  on  leiiology,  they  are  very  frcqnoutly  ftwrf 
'3oBdt.id  with  fresh  red  Mood  cells,  especially  in  acute  cues— in  o»fca 
wordw,  H'honcvor  there  is  evidence  of  progrcBgive  intestinal  ulceration.  To 
thi^  priiici^ml  cause  mu^t  be  iulded  the  direct  loss  of  blood  due  cither  to 
capillary  uoxing  from  large  areas  of  ulceration  or.  more  rarely,  to  t)i«  [«>• 
fiitfcr  htrniurrhjigo  resulting  from  the  erosion  of  blood -vcs«cl&  In  tbf 
more  protraotcd  cases  the  malnutrition  brought  about  by  th«  proloi^ 
gastro-incestinal  disturbance  keeps  up  and  even  )ncr«asea  the  onmuia. 

{t)  Thofii/«f  ant/ r*sptra/i'/j*f  during  the  greater  parlof  the  illnew  follow 
the  variations  of  the  temperature.  In  cas«s  of  moderate  severity  ike 
pulse  ranges  from  80  to  90  or  100 ;  in  the  grave  form  from  100  to  110. 
«r  more ;  in  chronic  cases  there  is  usually  a  pulse  of  normal  rate.  In 
the  vollapHC,  however,  which  tishers  in  the  fatal  stage  of  gangrcnov 
dysentery,  the  pidse  becomes  very  rapid — 'ISO  to  140  or  more,  thrady 
an  1  cnmprcssibl'C ;  and  this  occurs  usually  with  a  fall  of  the  tcmpenlin 


tow  tlie  niirmal     The  reapiratinns  inorcnse  with  the  piilse,  nnlcse  in 
,c  irolLtpacrf   condition,  in  whirh   I  hey  may  Iw  nhnllow  nuti   iiifrwiiicnl ; 
in  caace  o(  absceas  of  iho  liver  nnd  liilig,  in  which  ihcy  arc  ncceleratwl 
t  of  proportion  to  the  piilao  rate. 

(y)  Slight  ttlbvfnitmrm  is  of  freijueiit  occurrence  even  in  case*  which  ai-e 

<t  Severe  :  and  hyaline  casts  are  occa-'tionully  found  in  I  he  urine.      Rctcn- 

ot  urin«  nccurft  in  the  ^ntve  rnnes,  and   the  (piaiility  wiilidi-nwn  by 

leteruotion  i«  usually  much  l)elow  the  nomul  amount.      In  nono  of 

which   I   have  had   under  ohservation  wtis   thore  any  vesical 

lU), 

III.  Tht  complitiitioits  which  Ikivo  hc«n  olj8cr\'cd  in  the  pmin>e  uf 
ftliic  dysentery,  ihongh  not  many,  iire  importjint..  They  are  octji- 
i«(]  i^ilher  hy  the  exlenxion  of  nino-tiic  infL-ction  to  etnicturcK  other 
biui  the  intestine,  or  liy  the  iirogiessive  dL'struviion  of  the  inti-atinal 
Ituiiica.  To  the  former  el(w*s  helong  iiltsress  of  the  liver  and  of  the  liver 
krul  lung;  lu  the  liiller.  iiitefiliniil  hj-morrluige  and  [jfri  ton  ilia,  with  or 
^ithout  intestinal  porfmiitioii.  In  all  of  the*e  nnin.'lia>.  with  or  without 
e  aid  uf  asaiKriatod  niii-rnl'i'i*,  nrc  the  active  ap*iit«.  Tht-Te  ih  ftiio  coni- 
icatioii,  however,  of  eoni|ifiralivfIy  j-are  occurrenee.  in  which  Iho  ntntt'b« 
TBHo  port,  which  is  due  to  the  exclusive  action  of  hocterift:  namely, 
il^thcritic  inft.tinnifttion  M  the  intestine.  IndeeiJ.  the  rarity  of  this 
lholo>ncal  pro(;i!K«  in  anin'hic  dysentery  is  in  itaeU  nn  ar;,'unietit  for  the 
Spepnmtioii  t>i  the  nnia-Kic  fonn  from  iilher  forms  in  which  diphtheritic  in 
Pniuituition  ia  the  rule  and  not  the  cxci.-ptiuM. 

Ij  Of  the  majiy  other  compliouionB  etuimcr-aied  as  occurring  in  the  coitrac 
M  "dyMnt«ry  "  in  general,  I  haTo  not  ioon  any  examples  in  the  eases  of 
amcebic  dysentery,  either  in  the  ca«cs  which  [  have  personally  o^xser^cd, 
nr  in  those  rccunh'd  hy  otherH. 

I  AbKttt  of  the  lirrr,  or  of  the  Urn-  amf  Inmj^  is  hy  far  the  most 
nrqiient  and  im|H)rtant  of  all.  An  oxaini nation  of  the  |)rint'i[ml 
itatjftties  shows  that,  in  tropical  eoniilriea  at  lea«t,  one  tn  eviiry  font  or 
pve  cases  of  dysentery  is  accom|mnicd  h\  ;tlmce»»-form»lion  in  tho  liver,  and 
ihat  the  mortttlity  from  dyHcrit«'ry  is  largely  ilue  to  this  complication.  In 
faany  caftc-s  indeed,  the  hcpntJc  disease  forms  the  princifial  purt  of  the 
■oliiiical  picture,  and  may  even  appear  to  precede  the  ititcslinal  diseane. 
[To  avoj^l  nrcdlesa  n'[H'titiiin,  the  reader  is  nifiTrcd  to  the  artiulii  in  the 
nejcl  %'uhinii-  on  Ama*hic  Attscciw  of  the  Liver  and  of  the  Liver  and  Lung 
niKier  the  general  head  of  Diseases  of  the  Liver ;  where  the  symptonia- 
jtology,  pathological  anatomy,  and  rertain  dchated  points  in  the  uitiolog;y 
this  malady  are  treated  in  detail. — Ed.] 

InMinal  htrmffrrhojjf  \»  not  of  frequunt  occurremie,  which  is  the 
lOre  reoMU'kftble  in  ^ncw  of  the  ext^-nsivc  destructive  leaiona  which  are 
present  in  the  majority  of  the  cases.  Thia  is  to  be  explainwl  by  the 
thrombosed  condition  of  the  blood  -  V4.'Heols  Jti  the  zonti  of  infiltration 
imd  cedema  which  surrounds  the  intestinal  nicors,  and  by  the  notable 
abMDCO  of  JnSammatory  reaction  with  its  attendant  vascular  congt'Stion. 
In  ODe  case  ob«r\'cd  hy  myself  I2rj  c.c.  of  clotted  bluod  were  passed  per 
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rectiim  ;  hut  horc  a.  tliphthoHtic  inflnmmatton  was  a<]<IM  to  anurhio  Bd» 
lion.  The  .^vmptotus  pnyliiocd  by  thiK  complicatiuit  arc  those  of  toon  it 
less  rupkl  collapse,  according  to  the  quantity  of  Itlood  e^isnl. 

Inlfxlinal  pf.r/oratian,  next  to  alwcess  of  the  lircvr,  is  the  mo«t  iiDpaft- 
ant  complication ;  it  appears  to  lie  uiuforiuly  fataL  It  oemn  Mit 
frei]uuritly  in  grave  or  gutigreiioiis  oMeK,  whei-e  there  is  necmias  d  faigi 
arejti)  of  iho  iiiieittiriftl  wjill,  Tho  thin  Jtnii  necrotic  Vuwe*  of  ih»  ulotn 
give  way,  large  rents  or  holes  iti  the  bon'el  are  fonneil,  and  th«  iiitwtiial 
rontenl^  are  mo:i  dietribiited  lliroiighuut  the  peritoneal  snr.  There  m 
often  more  than  one  perfontion.  If  the  pntinit  live  lonig  cnioug^  Jin 
this  nccident  an  acute  general  peritonitis  iii  the  result ;  but  f ruquentlj  1)m 
shwl*  is  so  great  that  death  cnsuea  in  a  few  houni.  Ijofon;  tlieiT  is  tiineinr 
inti;tmiiii*toiy  reaction.  The  aymptonw  ami  physical  sigtiit  iJilTcr  i-i  no  w 
imxu  those  of  intestinal  perforation,  however  induce<l ;  nod  owing  w 
the  extreme  weakness  of  the  patiftnt  are  often  indefinitru  As  in  ibc  am 
of  perforation  ia  typhoid  (ever,  however,  sudden  collapse  with  a  ■nhnoma) 
tompemture  is,  even  in  the  ul}sonco  of  abdominal  pain,  a.  highly  suggiHtin 
sign — if  massive  intestinal  hfeniorrhago  can  be  excluded. 

Judging  from  the  frequency  Mith  which  peritoneal  ndheeioas  an  lowil 
in  autopsies  of  persons  who  have  died  of  amtchic  dysentary,  it  id 
certain  that  ImrtlufA  penlomtU  without  pcrfomtion  is  tiol  uiicotnowD: 
and.  as  aUited  in  the  section  on  pathological  anatomy,  the  pecidiar  luiikt 
in  the  bowel  appear  to  be  due  to  the  same  process  affecting  contignoas 
portions  of  the  \"iBceml  peritoneiuu.  However,  evidence  of  Cbe*p  tot 
ditions  in  life  ia  seldom  prosoiiL,  and  clinically  these  forms  have  but  litUr 
importance.  It  is  difficvdt  to  dislingui.sh  the  abdominal  pain  niid  seriigljt^ 
nflsa  in  such  cises  from  that  which  u  present  to  a  greater  or  leww-r iie(fiW 
in  all  crtscB  with  severe  intestinal  ulceration. 

Ola  gnosis.  —  In  luoHt  cuac4  the  diagnosis  is  readily  made  by  tk 
detection  of  actively  motile  amcebn  in  the  stools;  and  a  single  oxaaiini- 
tion  in  a  well-marked  case  of  amcebic  dysentery  usually  affonb  tkb 
jKDsitive  cvidi?fice, 

Repeated  cx^imi nation,  hovt-ever.  may  he  required  in  chronic  nM 
whore  the  amoebte  are  often  few  and  sluggish  ;  especiidly  if  the  evacustiom 
consist  of  partially  formed  faeces  with  small  quantities  of  adheitM 
mucus^  Again,  when  roclal  injections  have  been  used  in  a  cue  of '» 
tc^tinal  flux  of  doubtful  nnturc,  no  positive  conclusion  can  be  dnwn  fm 
the  absence  of  amo^bie  in  the  stools  Grot  p<issed  ;  for  the  organiami^  if  preiAl 
at  fii'st,  are  quickly  dcscroyed  by  such  injections :  but,  if  the  local  tfptt- 
mont  be  discontinued,  they  may  reappear  in  the  later  cvactmiions. 

It  is  absolutely  essential  to  the  successful  examination  of  the 
that  tho  vario:ui  points  in  the  technique,  described  in  a  former  scetioa, 
carefully  attended  to  ;  otherwise  tho  ama?l>a  may  be  entipcly  missed,  pw» 
oft-or  a  prolonged  Boorch.  This  is  particularly  the  case  when  the  examina- 
tion has  been  delayed,  and  the  material  allowed  to  fall  bdow  tW 
temperature  at  which  the  amuiba.  is  actively  motile  ;  though  to  tltf 
practised  oyo  ovi>n  motionless  amocbie  are  easily  distinguishable  boo 
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other  cellular  elemonte  )>y  tlieir  circular  cutlin«  nml  strong  rufractiun  of 
light 

In  some  cases  the  diagnosis  of  the  int«9tinal  (iisorder  can  be  tK'finit<"!y 
HRtnbHuhed  utily  by  i)ii(hng  iLmn^bti'  in  IIk'  aepiniteti  i^ntfiiU  oi  a  liver 
ahscoaji,  or  in  the  fiputa  when  the  abscess  has  ifivndixl  the  hing,  and  is 
cliHchnrgi]]^  itself  throtigh  a  bronchus.  [See  Amui'Inc  Abs^-vas  uf  thu 
Liver  atui  Idling,  vol.  iii.j 

Ky  tho  dftcction  of  actively  mntilfi  amophfo  it  is  posAihle  to  cxelufle 
othwr  acute  nmi  chronic  forma  of  iiilestinal  flux;  luch  as  <iiphthcritic 
i:i)lttj«,  niLarrhal  (ncAsoniil )  ilyseiitery,  typhoid  fever,  tiiUirmlikr  i!iU(M'iti&, 
and  acm<i  anil  chronic  diarrhreas  of  VArioits  niijfin.  Iti  nirc  vascA,  how- 
ever, there  may  I>e  a  double  irkfection,  as  in  the  cnse  of  tiiphtheritic  colitis 
jtreviniiBly  imtntiortiHl ;  or  in  thi>  vHnfm  of  KriiH<-  iLtid  ['u»]iuUe,  in  whii.-h 
thttro  were  tuhrrcular  ulcers  along  with  the  lesimis  of  amruhlc  dysentery. 

Kt-'forc'iifB  has  already  been  made  lo  the  earlier  obsvrvaiioiis  n( 
Ctinningham,  MaaMJutin,  titnl  olherB,  who  ctaimt'd  to  luivu  found  uiiulIui 
in  cholcm,  acute  «ii<l  chronic  intestinal  catarrh,  tyjihoid  fevi^r,  and  other 
inte!itiiiul  diseases ;  and  the  opinion  was  then  expressed  that,  in  the  light 
of  our  present  knowledge,  many  of  lliene  eases  may  well  have  l>eci!i  amciibic 
dysentery.  In  the  remaiin'ug  cases  it  is  highly  proltaMe  that  the  auiccbec 
wc^rc  identical  with  those  which  Sobul>eTg  oocasionally  found  in  the  normal 
intestine,  anil  Kniw  and  Pnsi|uale  proved  not  to  hu  ])athugcneLic  in  catH. 
Iti  a  doubtful  case  tho  inoculation  of  cats  with  tho  mAtcrial  containing 
amuba should  be  practised  according  to  the  method  described  in  itiv  section 
on  [Ptiolog)'.  In  tliia  way  it  will  he  possible  to  <]i»1ingiUHli  the  harmless 
from  the  pathogenetic  variety,  between  which  no  morphologieal  distinctioni 
have  hitherto  been  discovered,  t  have  examined  many  cases  of  loosences 
of  the  bowclii  in  variowsdlseaaod  conditions,  and  only  once  luive  aiicccrdrd 
in  finding  amreba  in  a  ewe  which  did  not  iiltimattOy  prove  to  be  aniiebic 
dysentery.  This  was  a  case  of  malignant  disease  of  the  stomach  in  which 
tho  light  yellow  fluid  motions  contained  many  active  amipbie.  No  iiloera- 
lion  of  the  bowel  existed  ;  unfortunately  no  inoculation  expenmcnt«  were 
inikdo,  as  the  case  cnme  iindcr  my  oUervation  before  the  publication  of 
the  nwearcheB  of  Schnherg,  and  Kruse  and  Pjisqunle. 

The  direct  evidence  derived  fium  tho  exuuiiiiHtion  of  the  stooU  il 
further  .stre,ngthened  by  the  history  and  course  of  the  illness  The 
irregidar  diarrho^  beginning  gradually  or  abniptty  with  bloody  mucoid 
stools,  presenting  periods  of  exacerbation  and  iiitennieeJon,  and  accom* 
fwniwl  by  fever,  emaciation,  and  aallowncjse.  is  highly  suggestive  of  this 
form  of  dysentery  ;  and  if  t-o  these  phenomena  are  added  the  tiignH  of 
abscess -formation  in  the  liver  and  lung,  a  sufficiently  chamcteristic 
clinical  picture  of  nnifphic  dysentery  is  afforded.  In  uncomplicated 
chronic  casefl  the  chief  diagnostic  featui-ei<  are  the  continued  presence  of 
amoebn  in  the  Etoole  and  the  characteristic  cachexia. 

Ppognosls. — In  a  disease  which  runs  so  variabto  a  course,  which  it 
frequently  attended  by  serious  and  often  faud  complication,  and  has  a  con- 
stant tendency  to  chronicity,  tlie  prognoaw  ib  uccesaarily  uncertain  froiu  the 
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outset.     !MoAt  nf  thn  gmve  Cfuu^  h>ftcr>nic  no  lir  pro^fKWve  cxjucrUus^ 
And  a  mild  onsut  ir  coti&e<{iieiilIy  no  itidiuntiuti  of  a  favotirabk  cikim. 
Maroo;-*^,  nbttcnM  of  thn  liver  and  lung  occurs  <\\\\Xi>  frnqUAntly  with  *A 
a  tnoile  of  ofiEtjt ;  and,  as  1  h;ive  almuly  said,  this  cm  plication  k  i«- 
aponsibli!  f<ir  a  hir^'p  pmitfirtton  of  ihi>  f;ilal  cilsrh.      In  iho  gBB^wmiJ 
cnses  an  imJiivminihlf  issuo  is  imminrnt  from  cxlwiilstion  or  porfonUtm  oiJ 
t-helwnviil  with  pr'ritonitw;  in  caw>9  of  niodei'atQ  nevprity  frnm  inff 
of  tho  livoi-  and  Iiin^  ;  ivhil»  iti  tho  chronic  foiin  tin-  samo  n<Huh  ti  dMl 
brought  ahoiit,  aft<^r  tho  Upw*  nf  many  nionlha,  by  the  oondniHvl  awhfiii 
even  if  \Xw  iH.furix'nce  of  abscciss  do  not  ImmI  to  a  sjii-cdier  tormitiniwo. 

Ill   iiii(;<ini[ilii:ati«I  c-jvipa  iiicovRry  may  Iw   L-xpi-cU'tl  wbrn  the 
hecoTuo  foTTiKiid,  and  itre  pronounced  aft«r  rep(<At4!tl  exainiudtiootiioloi^^ 
to  coiiUiin  :iniadiik 

Until  s«)rac  mtMinn   bn  diArovercd  of  (loatroyinf*  tho  amiFlia  in  tit 
deeper  liLViTs  of  iho  bow»;l  the  progiiOHiii  miiat  br  uncertain. 

Treatment.  —  I.  fro/ihi/lnrlu-.^U  it  be  granlcd  thnt  anKrliic drMiila; 
]a  an  inforliv»  dinrjiJU^  Hue  to  a  apocific  orpintnm.  it  followra  tlui  tbt 
ndoptiun  of  prop<>r  pixiphylactJc  tnm^iires  dhoulil  pntdncc  a  larg«  dwnwi 
in  thr  nnTiilicp  of  ci-ws  when)  lh«  diwi-asi'  in  f[»i<lcniic.  Lrnf-jnunnti-b  ibf 
life  history  of  thti  a)nn<tta  outiiitlo  of  (he  human  body  is  unknown,  and  tlv 
•onroes  of  infection  cannot  therefore  be  definitely  contrtdlwl.  Wrml 
auppnsii,  1iownv<!r,  that  pnrificntirtn  nf  the  wnt^r-anpply  wftuld  ilo  away  wtikj 
a  lik«ly  sonrc«  of  inf^ctimi.  Though  thert?  in  littlo  rink  uf  iiifiNMJtiii  byt 
dcjuct-i  of  tlysent(!ric  piitlmils,  it  is  lulviBubU'  that  thrsv.  und  any 
anilttrl  by  i.hcrn,  bd  T'lndi-rcH  iiinnciiona  by  the  addition  of  a  weak 
of  carbolic  acirl,  or  of  milk  of  lime  ;  the  amoeba  is  rapidly  dwttmyed  ewn 
by  feebly  antisnptic  npr>nt«. 

2,  (Irnrnil,  IHftrtir,  (inil  ^timptimalif. — The  misLsiirea  In  ho  ailoptaliit 
similar  to  those  which  have  been  found  suitable  in  olbnr  forms  nf  it 
toatinjil  flux.  Tbe  iMiticiu  ohoiild  !«  ironfined  to  b«l,  oven  in  chnmie 
cascii  M-ilh  littlri  constitiitioii.il  rlislurlMince;  in  anit*'  «!««*»  no  piiraiiiiw 
will  lifl  rcjiiin-d.  Aa  in  other  diiteascs  attende'J  by  loo«ene«  of  ih' 
bnwnls,  th«  effV-ct  nf  this  step  is  usually  to  diminifih  very  nuiti'riallr  li*' 
number  of  (^  variation  a,  and  to  hiutband  the  patient's  att^n^lh  for  wlui  a 
otten  a  long  und  w-iu^ting  illne!>d.  For  the  same  reason,  and  to  fsd&Uir 
the  examination  nf  thi*  dejcctii,  the  bed-pan  should  lie  itied  excit 
thongh  many  pntipiit'^  feel  h  diHiculty  at  first  in  parsing  their  mot 
thiii  way. 

.Mills  in  tJie  staple  diet,  but  may  be  supplementeH  by  other 
foods,  such  as  clear  soiip«,  thin  gruel,  or  whey.  If  lump!)  of  ctinl  ar»  foimd 
in  lh»  atoola  the  milk  is  to  be  diluted  or  partially  peptonised.  Whia 
there  is  much  intolcntnce  of  fixnl  diluted  egg-albumin  may  be  gifeo  f« 
a  few  days.  Whatever  be  the  food,  it  i«  advisable  to  give  it  in  swi 
quantitiea  at  Frtiqiient  intervals.  Such  a  dietary  must  bo  continued  utol 
th(^  Biibsidciiri-  of  the  disease,  nod  during  cunvaleacence  the  return  Vii 
full  diet  is  to  be  made  very  gradually, 

Abrlominal  pain  is  the  symptom  vhtch  most   frequently  calU  f* 
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KfaimRiiu  It  u  often  relicvflil  by  oxt«rnA)  iippliciiiiotui,  such  aa  fomctita- 
oMm  or  liirjietitiiiP  st«i)x;8 ;  ttiit  it  inuy  t^tiiiiir  tlu*  tiK>  of  oprntt'tt,  iiri'forably 
hy  6ul>cuuui«im)^  iiijuvliori.  1*11111  in  the  luwor  portion  of  the  hcwcl,  uiid 
tenosmus,  ftro  most  speedily  relieved  by  (^'Iipitkw  of  st^irrh  and  hiiKlniium, 
or  by  cocaine  «iippoaitone« ;  tho  snino  mc.ii«iji-c«  menu  to  tli^pel  llic:  in- 
jtuniji  due  to  frvquetit  »uU  pitiiifiil  luotioiis. 

Whi!U  cunvuIoAcence  hiis  \wvn  i'8tul)lit«hi>d  fM>nio  fornigiiiuus  prcpiim- 
tion  is  rwniirwl  tu  ovei-come  the  Jitiseiiiia  which  is  invariably  prftwiit. 

3.  iJunUiK. — (a)  Many  icnu'ilit.'it  havii  ]>een  used  fur  the  trcalniottt  of 
'dysontcry"  in  general;  «ikI  tin'  hst  is  incriwisiiig  every  ypiir.  It  is 
rtaiJi  tlwl  uiany  of  tho  vm^fn  r^ironli'*!  m  ciiiiwl  hjivo  lioen  tix;tniplt^)t  of 
'eaUurhul  dysfntery,  which  is  cuniiiioii  at  ccitiiin  seasontt  of  the  year  in 
nearly  every  pari  of  the  woHd.  unA  'm  a  .sHMimileiJ  diaertsi',  RutiRi<Iing 
«poutAtu>oiisly  iiiidor  or  in  »pit«  uf  any  tivjitTn4>iit. 

In  omipbic  dysentery  the  sulwlJvricfs  chiitfly  relied  upon  to  modify  or 
«lTe»t  ihv  pftthologicJil  pi-ocess  Iiavo  tecii  <]iiiniiie,  rjilnmi-l,  and  tho 
inUvLinul  aiitisi>ptic«  ^uiierajly.  Wc  may  ii$8itmv  that  :igent«  which 
reiwlily  dt'stroy  the  amtcW  out^de  of  the  hoily  wimld  prulmlily  havi*  ihu 
BHmc  vlfect  oil  tho  nmo-lite  in  the  ti.*>aiii>.t.  The  litrrnLttirc  of  thiN  form 
of  dyaenCory,  however,  is  as  yet  too  scanty  to  funiioh  co[icIii«iv«  evidence 
m-  of  tho  value  of  any  of  these  agenta. 

I        I  havu  iMed  <piitiine  (fi  gn.  thn'«  or  four  timet)  daily)  in  »ix  chm* 
Hvithoiit  iK'iit^  a)i]e  to  stilisfy  niyHclf  ihnt  any  good  rMului]  fnini  it«i  ano. 

■  PcHsiltly  if  piwhwl  in  InrgcT  iJohcs  n  favoiimlih*  effect  might  1k^  prwhiced. 

Cidoniel  (0'O5  gini.,  two  Uf  six  tinuw  daily)  wjia  usm!  I.y  Quincke  in 
two  Cities  of  chronic  nniuehic  dysenl't^ry,  with  tht'  result  thuL  the  ainu-btu 
diminishrd  in  number  but  did  not  entirely  disjippiair. 
SiUul  aud  bismuth  have  also  recently  found  advociite*, 
IpecociiaiUiA,  which  has  so  long  bc^'ji  ih*'  inain^lay  in  the  trentment 
of  dyitcntfry  in  liidiii,  hiui  net  had  an  extended  tri;d  in  the  amtT'bic  form. 
In  thfi  single  instance  in  which  1  itdmini»tercrl  it,  no  elTcct,  beneficiid  or 
otherwise,  coidd  be  detected.  It  in  very  deniiable  th;tt  the  tin-rits  of  this 
miu*Ji-cxtolle<I  «pecitie  i^houUl  W  tcfiled  in  India  in  cjuicn  which  have  been 
shown  unquc^tionulily  to  lie  of  unnrliic  osngin. 

Maberly,  practising  in  Smith  Africa,  has  obtained  gCKwl  rpsidts  in 
dysentery  with  a  tinrture  of  tlu-  M<i]i*i>ni.-i  mjila,  jinimrcd  fToni  two  and 
a  half  ounces  of  the  drie^l  flowering  phiiit  or  n^it  to  a  pint  of  n^ctihcd 
spirit,  given  in  do«ea  of  two  to  four  drnt-hnia  evrry  four  ur  Bix 
bours.  It  is  cbiiincd  for  thin  ding  that^  wbil^  therajK'iitirally  equal  to 
i|M*caciianha,  it  pnxluces  no  unpleasant  effects.  Thesr  claimK,  nupiHirted 
us  they  wcrn  to  be  by  a  wmiewhat  vxiciisive  experi<'ncc,  dewTTC  further 
M  iiive^iigntion. 

I         (A)  Local  li-entment  by  means  of  rectjd  inj«ctioiiB,  or  by  in-igationB  oE 
B  antiseptic  solution:*.  cominerxU  iUtclf  an  Iteing  th(^  mont  mtionid  and  direct 

■  nietho^I  of  medicjition ;  and  the  result*  achieveil,  though  not  brilliant, 
vrarnttit  a  further  trial.  The  advantiige  of  treating  a  local  diBisise  by 
local  means  is  obvious  j  and  the  fact  that  thi:  amcxba  is  HUHccptiblu  to  tho 


ibcUon  ni  fvoliitions  ao  dilute  iih  u>  1k)  only  f(M>hly  toxic  gi\*es  iw  a  itiQapr 
Impw  of  the  kuoooh  of  this  methtxl.  Solutions  of  quiiiiue,  aimm 
s'ihlim»t4!,  nitrnte  of  silver,  anrl  nitric  arid  have  hepii  chiefly  luvd 

Thrt  iisfl  nf  r|iiiniiin  jnjriction<i  in  dysotitcry  wa-i  rerivwl  hy  [jimtk. 
why  foun'l  that  the  arawUi  i»  destroytnl  Sy  a  eoUition  of  1-5000.  IStroopr 
floliiti(iti(i(l-2rjOO,  I-IOOO,  anil  evoii  ITjOO)  nmy  bo  injected  with  impniBii 
lhi*co  or  four  timci;  daily  ;  and  th<r  dinan  amount  atuwirbed  l>y  the  ink* 
tine  may  havu  u  simihir  vtl'fct  on  the  amt^baf  in  the  tiscuea. 

(*oiTo>4ivci  siitdimnt'O  in  itftpri  in  n  !(trcngt}i  of  l-oOOO  or  1-3000,ail 
liitrnto  of  fiilvRr  in  n  atroiigtii  of  thii-ty  p^iinH  to  a  qtinrt  of  wat«r.  IWi 
solutions  must  l>u  usivl  with  greulor  cuution  than  the  quinine  solniiooi 

I  h»vi4  had  no  nxjM)riciii.-4i  wilh  thi' dilute- wilntiiin  of  nitric  arid,  vUil, 
liy  reruuiti  of  itA  a<itrin>{ont  kpljoii  and  the  great  AnAroptihititr  of  At 
amiBba  to  acid  media,  would  appear  ti>  bu  a  very  suitaUu  agent. 

From  one  to  two  pinta  of  ono  or  other  of  thene  fiolntiona  ar»  qmJ 
three  or  foiir  tim>>8  clnily.  llie  inJL'<:tion  itt  made  slowly,  w  ai  to  am 
tho  least  poHfililc  iIi.icnniforl,  and  tho  patient  is  dirrrtt^J  to  rotain  h  if 
p.'i^ilile  fift<?ffn  minutes,  );;ontlo  frielion  hcing  meanwhile  pmrtiaed  »wt 
the  couriMJ  of  the  bowel  with  th*-  ohjeot  of  diffiiKing  thp  fluid  thraqghoM 
th  •  whtilt^  of  the  affprteri  appji.  Thi'  iKwaaj?'  of  ihc  t^ii-ma  is  fadliutfil 
Ity  r-iising  tho  hips  oti  a  pillow  nr,  if  th«  palient'ji  condition  pwrnit,  br 
placing  liim  in  the  knee  and  chest  position.  If  the  rfctiim  bo  vm 
irritalilti  a  cocaine  suppository  in  intriKlucwl  a  fdw  miniitci^  Mnn  iir 
irijnctiun  in  given.  Thii*  trejtliiinnt  should  !>«■  pei-si'verwl  in  tUily  unlil 
no  mopt!  anio'lue  appear  in  th«  sUkjIs.  To  judjjH  of  the  effect  tbe  injec 
lions  nhonld  Ite  Aiispi^ndeil  fur  a  cou)ilit  of  dayn  from  time  to  timp,  and  tlw 
fecBn  carefully  examined  during  this  interval.  If  amoelMe  be  atill  ]B«Mai 
the  injections  mnst  ho  rcBunKul. 

fti  gangrenous  citites  little  good  citii  ho  expcwtrd  from  Aiich  trMtswol: 
there  is  some  rtf^k,  indeed,  that  the  injections  niay  precipitate  a  perfimtim 
of  th<i  liovvel,  In  RUch  ciixes  »n)all  sedative  enemas  aro  better  tolrraud. 
and  they  afford  cnn.siderHhlf  relief. 

If  the  injections  do  not  reach  the  aniojb:^  embedded  in  thf  timK^ 
they  may.  hy  destroying  thone  l>'ing  in  the  ulcerated  snrfaees  aad  ia  lb 
lumen  of  tlu^  Kuwel,  at  lejuit  prevent  the  infection  of  the  intiict  portiaiii 
of  the  intestine. 

i.  Trmlmffit  of  ('omj'Umtiim*. — -[Fur  thi'  treatment  of  aliBvesa  of  ifce 
liver  and  luny,  see  Anwehic  AlMceas  of  the  Liver  and  Lung,  voL  iil-l 

Perforation  of  the  howel  i.i  a  hopidess  condition.  On  ncconnt  of  Uw 
ext^nftivn  disoase  of  the  bow('l  found  under  Biich  cimnmstancrs,  UM-n" » 
cviiu  le:^  prospect  of  success  from  surgical  intervention  than  in  a  nniiUr 
accident  in  t>-phoid  fever.  The  hi^t  that  can  bo  done  ia  to  allay  pan 
by  8ulieul-'i ripoui*  injecti«in«  of  morphia. 

Lotad  peritonitis  without  p<"rfi.ir!itinn  calls  fyr  the  ailminiBtration  ^ 
opiatei«  and  the  appHr.iti<m  of  fomentJitionH  or  tui-ju-ntinn  stnpoa. 

Massive  hji'inorrhage  also  is  hc^l  treativl  by  the  judidoQs  >i«i«  of  ofxuiD, 
•which  <niiet«  the  circulation  and  reiluces  peristaUis  to  a  nunimum.     An 
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ice-bag  may  be  applied  to  several  portioriB  of  the  abdomen  along  the 
course  of  the  largo  intestine. 

Henri  A.  Laflkuh. 
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POISONING  BY  FOOD— PTOMAINE  POISONING 

Food  may  act  aa  a  poison  iii  two  different  ways :  the  poisonous 
qualities  nijiy  bo  imparted  to  it  by  various  forms  of  bacteria ;  or 
cheTnieal  poisons,  whether  inorganic  sulistmees  such  as  arsenic  or  anti- 
mony, or  organic  8ul)8tances  such  as  alkaloids,  may  bo  mixed  with  the 
fdoil.  'Ihis  latter  kind  of  food  poisoning  Wlongs  to  toxicology,  a  departs 
nient  of  medicine  not  included  in  this  work.  Tlie  first  form  of  poisoning 
is  one  which  comes  more  directly  under  clinical  observation,  and  to  it  the 
Hiibsc(]Uent  remarks  will  Imj  chicHy  confined. 

For  practical  purposes  food  poisoning  due  to  Iwcteria  may  be  con- 
sidered under  three  headings  : — 

1.  Before  being  eaten  the  food  may  have  undergone  putrefactive 
changes,  with  the  formation  of  ptiisonous  chemical  substances.  The 
symptoms  in  this  ease  arc  of  rapid  onset. 

2.  Putrefaction  may  not  have  occurred,  but  the  food  may  contain 
pathogenetic  micro-organisms  which,  when  swallowed,  set  up  symptoms  of 
poisoning.  These  Ciises,  like  the  infective  disejises,  are  characterised  by 
ii  period  of  incubation  ;  and  not  infrequently  they  produce  special  local 
lesions  elsewhere  than  in  the  gastro-intcstinal  tract. 

3.  Putrefaction  may  not  be  present  in  the  food  when  swallowed, 
but  putrefactive  processes  in  the  food  may  subsequently  occur  in 
certain  conditions  of  the  small  and  large  intestine,  and  produce  toxic 
nyniptonis  which  bring  this  class  of  cases  into  close  relation  with  the 
first  class. 

In  two  of  these  classes  of  cases,  tiierefoi-c,  putrefaction  of  food  plays 
an  important  part;  and,  in  order  to  explain  the  symptoms  produced,  it  is 
I'Ksoritial  to  understand  clearly  the  decomposition  of  food  by  putrefactive 
organisms.  The  third  class  of  cases,  in  which  certain  micro-organisms 
taken  with  the  food  produce  a  specific  disease,  are  of  great  importJinee  ; 
and,  although  not  yet  thoroughly  worked  out,  many  facts  which  indicate 
such  a  scries  of  events  have  been  observed. 

Putrefactive  processes. — Putrefaction  is  a  process  in  which  various 
micro-organisms  acting  on  proteid  substances  split  them  up  into  chemical 
sub.st!inc(;s,  some  of  which  are  poisonous  while  others  are  harmless.  The 
micro  organisms  are  of  two  kinds,  aerobic  and  anaerobic  ;  the  former 
require  oxygen  for  their  growth,  the  tatter  grow  best  in  the  absence  of 
oxygen.     The  complete  morphology  of  the  putrefactive  bacteria  is  not  yet 
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known,  and  tbii  is  not  the  pbico  to  discuss  it.  Of  more  practical  intcrcrtan 
the  sub&tunces  which  arc  formed  f ram  protcids  during  putrefaction,  as  thew 
are  the  substances  which  produce  the  symptoms  in  foo<l  poisoning.  Guei 
are  formed,  snch  as  carbonic  acid,  hydrogen,  nitrogen,  Bulphuretted 
hydrogen,  iind  marsh  gas  (C^H^) ;  also  acid  bodies,  such  as  formic,  acetic 
butyric,  and  valerianic  acids,  and  lactic,  succinic,  glutamic,  and  aspartic 
acids  ;  and  again  ammonia  and  amine  bodies,  such  as  trimethylamine.  To 
this  last  group  belong  the  dnimal  alkaloids  or  ptomaines.  Other  substances 
are  pi-esent  in  varying  quantities ;  these  belong  to  the  aromatic  series, 
such  as  indole,  skatole,  tyrosine,  and  the  like,  while  in  an  early  stage  of 
putrefaction  albumoscs  arc  formed  from  the  pi-oteids. 

Of  these  substances  the  most  poisonous  are  those  belonging  to  tbe 
group  of  amines  and  of  ptomaines.  Ptomaines,  which  were  first  studied 
by  Selmi,  were  the  subject  of  extended  research  by  Brieger.  From 
decomposed  beef  and  horse-flesh  Brieger  separated  several  alkaloids — 
neuridinc,  neurine,  choline,  and  one  appireutly  identical  with  muscarine, 
the  acti^'c  principle  of  amattita  muscaria.  From  decomposing  horse-flesh 
an  alkaloid  was  separated  which  in  its  physiological  action  resembled 
curare ;  it  acted,  that  is,  as  a  paralyser  of  the  motor  nerve-endings. 
From  decomposing  fish  trimethylamine,  diraethylaminc,  methyUmine, 
nenridino,  cadaveriric  and  putrescine  were  separated.  The  physiological 
action  of  these  all^aloids  is  of  very  varying  intensity.  Some,  such  u 
cadaverine,  putrescine,  and  choline,  are  but  slightly  poisonous  ;  others  are 
extremely  toxic,  and  cause  death  rapidly.  The  action  of  these  is  exerted 
partly  on  the  digestive  tract  and  the  secretions  [wured  out  into  it ;  partly 
on  the  nervous  system,  and  partly  on  the  heart.  The  nnisoarinf-like 
alk  duid,  separated  by  Brieger  from  dccoiiii)oscd  flesh,  causes  pn>fiise 
diari'hii^i,  salivation,  luchrymation,  and  sweating;  the  respii-ition  is  also 
aficoted,  and  in  large  doses  clonic  Hpisms  appear  along  wiih  the 
signs  of  cat'diac  failure.  Neurine  and  choline,  although  they  are  niiieh 
less  iii")isinions,  possess  a  similar  action.  Neurine  is  more  toxic  than 
choline.  Mydaleine,  which  hjis  been  obtained  fi-om  the  human  cadaver, 
possesses  a  similar  physiological  action  ;  but  it  also  causes  a  rise  in 
temperature  and  dilatation  of  the  pupil,  and  tends  to  produce  paralysis 
as  well  as  convulsions, 

Si!psitie,  which  was  obtsiined  by  Bergni:inn  and  Schmiedebci^  from 
decomposing  yeast,  causes  vomiting  and  bloody  dirtrrh<wi.  The  extract 
of  putrefied  maize  is  said  to  possess  substances  which  arc  narcotic  or 
tetaiiising,  while  an  alkaloid  resembling  atropine  in  its  action  has  been 
separated  fi'iim  decomposing  animal  matter  (ipioted  by  Brunton). 

In  most  instances,  therefore,  the  eft'ect  on  the  nervous  system  ff 
these  alkaloids  is  well  nuirkcd ;  and  may  be.  shown  not  only  by  ;' 
general  depression  of  the  mental  and  bodily  faculties,  but  also  by  definite 
palsy,  by  convulsions,  oi'  by  coma.  Another  characteristic  of  cases  of 
"  ptomaine  "  poisoning  is  the  association  of  these  nervous  symptoms  with 
the  signs  of  gnstro-intestinal  irritation  and  of  cardiac  failure ;  the  whcde 
being  an  acute  process. 


Of  rniiiKiti*)!!  at  the  fever  in  tliefti.-  cwox  we  hn\e  riu  dcfiiiiie  kimw- 
M^  With  tliu  exception  of  mydu]eii]i.>,  none  of  those  subfitaiic«8 
prtKliiccs  a  riw  «f  body  U-iii]i«niliii-c.  Tho  other  wilietant-ea  prowiit, 
which  are  ferer-protlucei-s,  me  ihe  albumoHci;  or  iligtwlwl  pmteids ; 
wkI  il  is  rtuitc  [lOitfliMc  thiit  (hc^c  liittLT  nro  the  fchrile  agenls ; 
tliu  poKsiltilily  is  ttrcnjjtlnjiicii  Iiy  I  lie  fiul  ihiit  tli<?  (over  in  mni-n 
tuteoM)  ul  the  curly  |><-rii>d  of  ihu  illiic«s,  nini  chat  the  albiiiuoscs  nre 
formed  from  the  protfids  during  the  early  stage  of  putrefactive  demni- 
piMition.  Tbo  |>iitrufactiv«  prwwsira  whivh  wtur  in  the  iiiU^-«liiie«,  under 
tliii  ironditioiis  presently  to  be  dim^Uiwee],  no  doiiljt  yield  toxic  products 
n-«etiit>l)ng  those  jimt  descnWd.  In  these  cases  the  food  itaolf  hns  not 
liwes^sari ly  iiiidtfr^onu  piiln-f.icliuii  when  taken. 

Food  OS  a  source  of  poison,  —  ForKi  uiny  serve  as  a  poison  in  three 
iraya :  (i.)  by  putrefactive  changes  occurring  in  it;  (it.)  liy  means  of 
SpwiGc  iKWlcrta  cut)taitio<l  in  it;  and  (iii.)  fiKnl  products  (noiiual  luid 
Vt^getablo)  may  becnmu  puisoiKius  by  way  of  the  soil  in  which  vegctahleii 
tin  gniwn,  ur  in  the  ciuuf  of  uniiniLlH  Ity  inciiiid  of  ihcir  forxl  or  )>y  dise.ixe. 
(i.)a»d(ii-)  TliosevertwLepidemica  oi  f(HHi  ["asuning  ha\e  not  oicuritd 
u  the  i*esult  of  meat  nctually  "|jutrefied":  thiit  la,  of  meut  whiL'h  can 
PfiMiily  l«"  r<.'coj;niset!  ax  [lUtrelicd  liy  thf  miiell.  In  most  cases,  indeed, 
inoat  in  such  a  cnnditioii  wituld  be  rvjei^tfd  m  UnA.  Mureover,  it  is  known 
Imm  experiment  that  thu  mcwt  toxic  prudnctH  of  putrefiiction  nrc  present 
tn  tht)  earlii-r  und  not  iti  the  lat«*r  (fuid-sniolliny)  stayea  uf  thu  process. 
Putrefaction  i^  indeed  a  t;onn:whiLt  vji^iic  u-nu  when  applied  to  iho 
«haiige«  which  are  due  to  eertiLin  itl-defintTl  Iwiclcriii.  These  "putrefac- 
tive '  luicleria  are  iiidividtmlly  present  in  viiryiny  pro|)ort.i"jn  in  putre- 
fying; lirinidit.  ftwHeria,  mnn;  ptiriiciiUirly  the  imthngoneiic  forma,  in 
th<ur  action  on  pr«teid«  fonn  speeitic  pmchicts  ihe  toxicity  of  which 
vnriRR,  us  wull  ae  lio  thu  [jurticulur  h^ions  fotniil  irt  th»  budy  aft^r  death. 

iThesc  facta  briri),;  ih«  cuses  of  poisoning  by   "pntrrfiictivu "   food  into 

kctentific  reUtiotiahip  with  thiwe  c^isea   in    nhirh   niK-ciiic   iiii(.n'>oij;;»ni8in8 

nnd  speeitic  lesitiriB  hj»ve  ln-en  fn'tind, 

'  One  of  the  Itesl-known   cxanipb-s  of    the   kind   was    iiivcstiguted   by 

Dr.  Ballard,  of  iho  Lix-al  Governnicnt  iJuard  (Hejfjil  of  Mtdunl  OJfirfr  for 

ilKrtJ*):  it  ia  known  as  lh<?  Middlcabmni;!!  epidemic  of  p|pur<i[)neumonia. 

Hpncnmonia  of  a  distinctly   inlective  type,   that  is,  comnmnicjihk'  from 

RK'ptoii  to  p<!r»un,  existed  in  ihe  town,  and  wa*  etiriomly  limited  in  it« 
gc.i^taphical  exlf^uL  Thts  tnvesligiilion  1>y  Pr.  H;iUiii-d  rli-jirly  tracer]  iho 
ftriurcc  of  the  epidemie  to  the  use  of  "  Anicrio.in  bacon,"  which  was  m«d« 
by  "autikin;;  in  water  and  then  ordy  slightly  drj'ing  salted  pork  imported 
from  Ainciica,''  This  Iwicon  was  proved  tn  lie  pnisonous  to  unimats  fed 
i^ilh  it,  and  lunfj  le-^innn  Mcro  pro«lueed.  A  short  bacillua  was  foiirnl  by 
l>r.  Klein  in  the  .ilVceied  part*  of  tJm  iHwIy, 

The  Jlifldlcsbroiigh  epidemic  of  fotwl  poisoning  is  to  be  looked  n\w,\ 
the  rcsnll  of  the  in^e<(l.ion  of  n  pTicunionin-producinj^  micro-organism 
{vu/e  article  on  "  Kptdeniii-  Pneumiinia  '].  As  a  rvde,  however,  thcHpcuiKc 
lesion*  produced  by  the  tnicrci-urgitnii*ma  which  cause  epidemics  of  food 
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poisoning  it?(*  chiefly  liraitoj  to  -lb«  gaslro  inlestinol  Incl.  tn  the 
(iiomii'h  ftinl  intcsliiics  thi*rc  »  evi.Jom-o  of  iriU-iiiU'  inlliuanaiiun, 
fix'^iuc-iitty  with  siOmiiiLtmx  cvliyuiuMiK  ;  while  ttiu  liuijjs  tiver,  tjilou, 
iind  kidru'yg  ura  uii^nr^od  with  hluo<i  As  »  nilo  ihuiv  ii«  iiu  |m«iumni' 
c>oTuoHcLi.tir)ii.  Dr.  RiilliLnl,  in  a.  rwviow  o(  fourteen  instances  i&  ubick 
disease  of  a  spocilic  chiina-lvr  was  B|>i-<e«d  l>y  mwiiis  of  infected  vtid« 
of  flesh  fowj  (Ueport  lif  MtiiimlVilitft  <•/  JjuralGocfrnmrni  liaar^\it9M\ 
|>.  IHU),  (Iravr*  alU'-irlion  t-ii  lliv  fjict  lliat  iit  nitml  c«j*o»  the  iiifi-('tr>\  (i«d 
hiM  Ivucn  pig  meat  of  one  kimt  or  other.  Thus,  of  the  fourte<'ii  lfii>t«tten, 
th«  food  was  pig  nieiiL  of  one  kind  or  Another  in  ten  ;  vciil,  utm  ;  IwH-f,  iioe . 
buti:lit'r«  nivut  (kitxl  niiMUU^l),  one  :  anil  in  oii«  iiwUitcv  Liiined  utiiMi. 
Ill  discus.'^ing  the  oi-igiu  of  the  infuctioti  in  thewe  aiM«,  Dr.  Uallard  [MNiib 
ont  titat  it  tipfteai-3  to  he  "accidental."  Foi'  cxjunpto,  in  the  Mi'lclln 
brfjugh  upicipiiiii;,  Iucoti,  similarly  ptvpuix'd  to  that  whivh  wmw^l  the 
iliiL';«L'.  wji  fa:4!n  jti  the  iKMj;h  I  muring  <listriol>i  with  impunity;  and  \a 
aniithur  ujiiihuuic  one  juint  |irovi'Jil  itift'Ltivi?,  while  the  real  of  therarmr 
was  haniik-iia.  AuollaT  itu[iortarLt  pitiul  iu  thi^^e  ciuhw  is  that  the  ow 
Iw^ks  ivliniisc  invanahly  oecurrcd  I'nnn  food  whii:h  had  been  |in-piu«d« 
day  ar  so  iH'forc-  lioing  eaten — as  if  the  infvclivu  microutganiftni  bwl 
gaiiieil  avci'As  to  tin-  (tjml  uftor  it.  Inid  Iwcri  cwilii'd.  Ab  n^joinU  ih* 
pcciiliar  liability  of  pig  mwil  — whoihor  in  the  form  of  mid  |fiJ-k.  purk 
piu,  fiausagu,  or  hruwu  — to  caiisu  fot^l  ]KjiiH)niiig,  Dr.  Biill.inl  suggf-nU  tlurt 
it  may  [Ki^tlily  liu  voMriL>cml  with  ihn  iurgu  aiiumul  of  gi'laliiic  wbidii 
furnit-d  dating  tho  procoM  of  cooking  j-ig  moat ;  a«  geUiiino  u  an  tttA- 
Ivul  cultiu'w  lU'Cdinm  for  the  Iiacteria.  Therv  is  pivlxihly  a  grmtilraliJ 
li-uth  in  i\\\A  siiggtvitioti ;  and  Dr.  Itiillanl  qii'tiHW  thi-  cn^:  of  the  Nottiii^iui 
oiil^roak  {'ip.  <il.),  in  whi<:h  Lhi-ro  wa^  i-vKlenoc  that  it  was  not  tlir  Ut 
jHM'k  uhi  -h  caUHed  tiK-  poitfoning,  hut  tlic  gehitinnus  hliM'k  ur  p:viy  trliicb 
WO'*  simply  warmej  und  siTVi-d  with  it. 

Ill  Kumi;  ej>idL']uicH  of  foud  |K>i»untng  il  haa  Itcun  shoirn  thai  tiwfiMl 
VIVL6  pulHuiioiuut  oim  lime  ami  innuciious  when  iiatt'U  Ial«.T ;  or  tiuU  our  |M1 
nf  the  foDd  v.ifi  {Kiif^omnnt  and  .mother  harmless.     The  latter  cowtitiPn 
is  n;.utily  undcTstitix!  ;  l>nl,  in  the  ltii>t  (.'asc,  it  mitHt  he  suppoMd  that  Ur 
Itacterium  (li(<<i  after  a  tinn^.,  ami  ih«  t<Hid  lmi;<nnefl  iMimpitrativttly  bandj^^l 
•^j.uf>(iuii.*  o/   I'tti   //ijix-iutn']. —  In    jioiHonouH   fiRMlit  of   the  kin<]'^^| 
tliBJU&svd,  tuxijity  may  depeml  on   two  faetuiv:  uri  the  baet<^riuui  iUrtt, 
ami  0)1  the  chemical  pnHlucU  of  its  activity.     ThU  cumhinalioii  i^  wt 
wthout  iu  pr.Mtical   sigttiticancc  ;    the  action    of  the  choniii.-a]  (loiMM* 
produces  synipumiti  hhimi  after  tho  food  it  oaten;  Imt  for  tho  eifoot  u' 
the  hactci'iuni  iT^idf  a  pH'riod  of  inculiation — a  pi'riod.  that  i-s  during  wUdi 
it  in  gnfwing  and  pixxliiciiig  toxic  cheniieiU  Kulistances — i«  nncossary.    In 
tKime  easeA,  thcreftire,  the  oiiwt  of  the  ttymptoms  ta  mpi^l ;  in  othen.>t 
is  delayed  for  several  hours.     Tlte  pei-iod  of  luenlMlion  vari<«  in  rtiffflwit 
epidemict,  and  depemlo  no  douht  on  the  nature  of  tho  uiicro-orgunoB, 
and  on  th»  nundK^r  pnvent  iti  the  fuoii.     In  tho  Mid<lh\'il trough  fl|iklcinic 
the  incidiiitinn  ptniod  wai  eij;htern  t«j  thirty-six  houi-s  ;  in  other  in 
the  period  hefom  Ihu  onset  of  t>ymplouis  varied  between  (our  aud 
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eighl  lioui-s — the  sbortcr  p<;riod  owutriiig,  iii>  doiibl,  in  thoHC  tasey  wlit'it* 
tho  jmisoti  was  chii'Hy  L'hiiniii'ul,  ihu  loiigur  in  tliu^  where  the  poictoii  was 
chieHy  biLCterJAl.  The  onnet  ii*  almost  Jnvai-iftbly  Htiiid«n.  Directly  afti?i- 
piii'tdkiiig  of  the  poisouous  mvat  the  individual  fe?U  no  Uid  i^fTects  and 
pcx-otidB  to  bis  work,  hut  is  Brwjii  seiiM-d  either  wtlli  ;i  rigoi-.  with  fjiiiit- 
iicss  ttlid  nmixnilMi'  wpjiltiioxfi.  nr  with  altdoniiiial  jiain.  Vnniiting  ni»y 
ensue,  uitd  giddiiiuss  ;  and  diarrliu-ii,  ^univtiines  n'ith  )>1o<)dy  and  oflV-n 
Mve  kUiuU  and  ^rwit  thimt,  i.s  iiu  ivIiiHwt  invnrinhh;  iind  a  ftroniiitfnt 
symptom.  The  patirnt  ftoon  bcKuniftH  f»<!inl<r,  and  ihf^  riRc  of  l^nipi^ra- 
tiire  luiicc  oonsidcmldy.  As  the  ca«e  pittgrvs^cB  the  symptoms  I'eferablo 
to  tho  heiirt  «nd  to  the  nervous  ayati'in  Iiwonic  well  innrkHd.  With  the 
grojLt  Imdily  prnslratiim  ihorfi  arc  n.  niptd  ]>uUc  of  low  prfSiiuif,  miiw-uliu- 
twit'^hiiiys,  diljilJtitm  of  th<.'  pupil.  di»liiil»iirire«  of  vision,  and  dr-cwMness 
Slippi-cA^ion  of  iii-iiic  may  ocL-iir,  :ls  vt-ll  an  a  ntsh  iili  tli()  .tkiii.  RDint-l-inieit 
ui'tic-ariiil,  Momi'timcH  orythcttiatoiiA  in  t-haiaoter.  CoiiviLlc<8C9nc«  may  Im 
t«diot]^:  d«ith  occurs  usually  in  iuitiii. 

Titalmeai. — Thn  nlijcct.  <>f  trt*iilTiipnl.  is  finit  of  all  to  get  rid  uf  th« 
|>ait4ononii  maton.i1  fitMD  the  iiitc!itiiiiil  ttucl.  If  the  caiu?  lit?  M>en  in  tlin 
Kirly  stajto,  a  purj{iitive  may  l»f  adnuinsteiiHl ;  either  aiaior  oil  (1  ounw) 
with  3  to  10  minims  of  lincUiro  of  opinm,  or  3  \Ai  5  gminn  of  calomel. 
ill  the  Hlii^c^  of  piofiiflfl  diiUTliiiM  piirt;.'itivr»,  aK  »  nilc^,  are  hartiiftd,  and 
the  exhibition  of  Redntiveti  with  Jnte^iiud  antiseptics  is  neeeesary.  Opium 
or  morphini'  may  be  usmI  ;is  KedativeK  tinlr^s  tlvert^  \w  a  t^ndenry  to 
coma  ;  niifl  i\^  iiiUsliiiul  antiHtrplii-H  kiIoI  or  lMtCa-n^i|)hthol — o  ^rainA  cvt-ry 
two  hours — may  he  jriven.  llyilrarjiynini  cum  civtA  in  ttmitll  dos&i  (\  to 
I  grain)  every  four  hount  is  henelirial  in  mild  ^ases  ;  and  hellftdonna  oi- 
Mtmpittt;  may  be  trieil  as  an  antitlote.  Stimulantit  ui-e  nmiially  netussar^' 
to  eoitnti^ract  the  prttHlration  and  the  ciiitliac  failure  ;  and  the  diet  \*>  to  be 
a  strictly  liquid  one,  coii»stitig  chiefly  of  milk  that  ha«  hfen  boilo'd,  And, 
to  a  U'SB  extent,  of  Un'f  tea. 

(iii.)  The  poi&onous  properties  acquired  hy  food,  wh«tlier.  k»  in  tlw 
case  of  vegor«l)lert,  it  be  fnnn  the  noil  or  diid-jute  during  growth,  v-v  frioni 
thu  fi.>o<l  or  dixeasc  of  animaU  supplying  NhkI  pi-oiiuttM,  need  litlle  din- 
cussion  here.  In  the  latter  class  would  come  tuberculniiii  viw&x..  nitul 
co]it»ining  paiTwite^s  (more  [wrlieularly  trirhina),  and  ineAt  olitiiined  fnmi 
aniniaU  suH'eiing  ln>m  acute  diswisf.  In  tin'  lost  ease  such  m«y»l  has 
been  known  to  produce  vomiting,  diaiThii-Ji  and  gciieml  ]n'Otitration  with 
fever.  The  meat  uf  ciUtle  wiilferiny  from  i-allle  •  ]ilagiie  mii»l  hi:  cnn- 
Kidered  ns  harmful ;  while  tli^ii  fiom  casLS  uf  eiiideniii:  ]jleuri>-piicunionia 
and  fiiot-and-mouth  di.^ear!o  is  prukibly  hiinnlert.^.  In  anthmx  and  in 
pyrnptuniatir  anthnix  (bbickipijuii-r)  ihc  meal  in  tlangeron». 

jlitk  may  he  h;imiful  Iiy  i-ont.iining  pus  or  tul«eix'le  Imcilli ;  or,  nfter 
Ijeiiig  drawn,  it  may  Iieeome  conUnninati'il  with  the  poisonfi  of  scarlet 
fever,  diphlheiii,  or  ly|>ho)d  fever. 

As  regartU  vegelablt-s  the  most  important  examples  are  ergotism  and 
of  poisoning  by  mushrooms.  The  n-ader  is  referred  to  the  speciAl 
articles  on  these  subjects. 


PutreracUon  In  the  Intestines.  —  Putrafaciinti,  not  tlirectly  mo- 
ciittiy}  M*ith  any  rhaiiji^  occurring  in  thn  food  hnfnro  it  in  oatM),  << 
with  tbe  pi-wence  of  any  siHwific  luu-t^rium,  iim'  ucuur  in  the  intivtiiwk 
In  itucli  cues  somo  ItKul  coridilimi  nf  iho  iiiliwliiiufi  leiuls  to  the  pativ 
fHrtiv(>  chnngc  ;  anr]  since  the  putrefactive  producu  produce  aympUumi 
poisoiiinjf,  n-hich  by  cliiiii.'al  ulMt-rvvrs  are  frequently  spokon  of  m 
"ploranini?'   ]Hiii>uniiig,  lliis  cunilitimi  rntmt  hi*  rofm-rtfl  to  here. 

i.  In  anniL-  casc«  the  piitrofactivn  chanf^c  \»  aasociHted  with  thr 
retention  of  the  flighting  food  in  the  biiihU  intvetine,  or  o(  ImI 
tnnttt^r  in  tlio  colon.  Tills  ]nilri-fuct.iun  will)  iti;  atti<iiilnnt  Rymptuais  n^ 
1>e  mill),  aa  when  thiTc  is  nu  orpitiiv  obBma-lion  to  iha  onMrnrrl  pnga^iJ 
thv  int(>9tiii»l  coiit4>iiU :  l>ut  it  becomra  h  wi-ll-niarkvd  fuutiin>  wlm 
tlii:r('  IK  orgHiiir  olnttnu'tion  fmiii  whntiivur  caii^t-  (iiittiRtiiiAl  nlisuiK- 
tion,  hcrniii,  etc.)  Such  vmes  OL-cnr  in  chil'lrt^ti  imd  ndnltM,  and  m 
vhanLctGriscd  by  fovcr,  by  ^r»il  praatratiou  ami  cuIIujmo,  aud  by  a  ncul 
low  pnwitirD  {>u1se. 

it.  Ill  other  cAseB  putrcfai'tion  is  associated  irith  spooifie  iJiseaMa  <^ 
tile    inti»tiiit-s,    nion-    cvpvcinlty    with     typhuid    fevvr,    tlyec titer}*,    nnd 


tropical  diarrhusn." 


RlltNKV    MaKTI?!. 


GRAIN    rOISONIXG 


I 


Rare  and  indeed  virtually  unknown  as  arc  tho  grain  intoxications  in  oar 
own  country,  I  might  well  have  be«n  mntciit  with  a  brief  reference*  tw 
them.      Rut  ihu   (lalholngicnl  interest  of   thvim  clncm  in   very  croat,  liotJl 
froin  a  clinical  point  of  view  and  fn»iu  tluit  of  the  experimental  [mthoJogin. 
The  damage  done  by  the  tine  of  musty  grfiiii  as  footl  fills  ii|M)ti  tbr 
rtervons  Hytt^n),  »nd  altovf-  nil  iipiiii  the  Hpiiml  eonl ;  anil  herein  wo  »hnll  mv 
the  usual  tctideney  of  ditiuise  to  alUek  thiR  Etnicture  in  stvtioiui ;   murr- 
over,  tho  iiifiitont-c  of  this  pim.  of  the  central  iicnotis  Rvstem  ni»on  iiutri- 
tioQ  is   in   DO   disease    more  remarkable.      The   effects  of   %.iwi-uiiCar 
disoixler  are  al»o  cviiteiit :  though  it  ii«  not  (piite  clear  how  for  thi4  is 
primury  or,  on  the  other  hand,  necondnry  to  inilalion  in  thi'  ronl.      Thr 
puralleU  l>etween  the  cllect  of  the  gniin  poisonings  and  eertniii  fomu  of 
HpinnI  disease  more  common  amonj;  ournelvoa  arc  also  very  iiiAtriicli^'C- 
It  is   mtich    to  Ite  dt^ired   (hat  hi>;hly  rniiip<-t<'nl  olKi«irv<'r«  should   Iw 
entrusted  with  the  duty  of  investigating  ouch  eptdemies  so  long  as  thev 
nocitr — A  time,  we  trust,  of  no  great  diimti^iti ;  for  thiiir  occurrence  in 
all  cases  is  a  sign  of  degrailed  and  gtiovoiu  eonditiona  of  lifv.      That 
l^aynaud's  dieeaae,  acrodynin,  and  er^'thro-mehdgia  Taay  be  iltustratoi  by 
thr*  fvenlA  of  pniin  poiBoning  is  itidiiTatt^l   hereafter.     There  are  three 
wr'll -known  modce   at  grain   poiooning:  A.  Krgoti^im ;  R    Pellagra  ;    C. 
Uithrrivm. 


A.  Kl»M)'riSM- — Germ.  KrifbelkrankhrH. — The  (ormiiUliIe  lalKiitr  <if 
searcliiiig  into  the  records  of  ergotism  tins  acurcely  l>G^iin  when  a  little 
book  on  the  disease  b,v  Dr.  Iklward  Ehlcrs  uf  Copenhagen  felt  into  my 
hamls.  I  do  not  prelLind  to  bivo  8ulimitte»]  the  work  iif  l>r.  KIiU-i-h 
to  any  critioil  cxniiiiiiiit  inn,  hut  thn  essay  has  ft  s^-hoUrly  nu-thod  and 
style,  it  contains  a  bibliography  of  153  eiitneH,  and  U>  judjjt"  from  ihe 
text,  the-Ho  refcrenctw,  or  uiont  of  them,  have  Iweii  veiilied  hihI  coii- 
Hultod.  The  only  ntiAchDhuly  ffuiuire  jiUmt  the  liook  is  that  it  is 
published  H'itbout  date,— »  practice  which  lis  not  niily  anmn'ing,  Irut  also 
ininiin'al ;  we  may  att-rihntu  the  ilevire  tfi  thu  piildii^her,  and,  metiti- 
whil(\  Rs  tho  la«t  entry  in  the  list  of  rofi^rrncnii  is  dated  1S94,  w«  uro 
well  np  Vi  dalo.  Until  I  read  thi»  treatise  I  h;id  an  inipvrfcct  onccptioii 
ol  thu  UMTihlu  ycourgu  of  ergotiiim  in  nH'di»'V.-d  tinica  It  i^pcms  thai 
ergoti<ini  liaa  never  hctn  widely  prc^alont  in  (ircat  Kntnin ;  in  iJr. 
Khlers'  list  I  bcmj  the  names  of  KngHsh  physicians  scarcely  appear.  Tho 
reason  \a,  no  donht,  that  I  he  Knglish  pouwintiy  wan  never  in  ho  wretched 
a  {flight  ;  and  meat  onttirc<l  far  more  largely  into  the;  oommon  diet.  In 
Franco,  on  tho  other  hand,  in  Central  Euntpe,  in  Hiissia  (nut  to  pitsu 
into  the  l-^u),  perliajitt  ft-w  plagues  havo  been  more  dcstruftivL'^nono 
certaiidy  more  kdcn  with  tortnrv.  Montaijfnc  tflU  us,  of  the  Unlxmic 
plague  in  bis  own  time,  that  while,  as  a  phikusopher,  ho  forbwc  to  give 
way  U>  pt'ittonal  feara,  li«  felt  tho  leAH  a^itjittul  hy  il«  prracnca  aa  ho 
Mw  in  it  a  not  dreiulful  moile  of  death,  but  one  rapid  and  nioitrifully 
casting  its  victim  into  u  loriH)r  from  the  Ijeginning.  "  C'est  uno  murt 
<|ni  no  me  .'lemlili;  (kw  pirca :  elle  eM,  coinmuncment  nniPUt,  dVUmrdiiae- 
mcnt,  vMv*  donleiir,  i.'f>ni4i>l>'C  ^u\r  1h  roridiliun  poblidpie,  »m\»  ct^n-ntonie, 
(tans  diieiU  Hans  pre^^e."  The  plague  of  ergoli.sm,  on  the  eontmry. 
seems  to  ha%*e  l»een  a  lorturo  aa  slow  and  excruciating  as  it  waa  ruth- 
leiui.  [till  eigntisni  was  not  lik(*ly  U>  penetrate  into  the  chateau  of 
Montaigne :  ergotism  was  a  disease  of  iho  liase  people ;  and  even  in  the 
plague  tim«  its  owner  did  not  fet*l  that  it  was  the  duty  of  a  philosopher 
to  put  him.'ielf  in  the  way  of  infection,  not  even  if  tho  philoasopher  were 
also  Mayor  of  Ikirdeaux. 

Although  this  work  is  not  eontcnied  with  the  hist^rioal  nspccts  of 
mediL-iiie,  yet  a  veiy  brief  account  of  the  story  of  ergolisiu,  iis  we  leant 
it  more  fully  from  the  pages  of  l)r.  Killers,  niay  not  I>e  out  of  place. 
PaWng  over  the  c«>njectiinil  matter — such  niiitt**!-,  for  ex.imple,  as  the 
possible  reference  to  ergotism  in  Bovcral  places  in  tho  Old  Teiitanient;  or. 
again,  in  Hippocrates  and  the  And^aii.-^ — we  come  to  a  pestik'iicc  which 
was  called  "ignis  fuicer  "  hy  the  chroniclers  uf  the  tenth  to  the  twt'lfth 
cenluriw.  This  grievous  dt6ea«e  at  a  later  date  was  called  "  St,  Anthony's 
Kire  "  ;  Imt  nnder  this  namu  certainly  more  than  one  disease  was  inelnde<l, 
especially  erysipelas;  which,  indeed,  wjis  pi-oljubly  ri'gjinleil.  even  by  tho 
physicians,  as  Imt  one  of  the  forms  of  the  disease  wu  now  know  to  have 
been  nrgtmsm.  NonnmclatuiT*  was  loose  enough  in  the  twelfth  century. 
That  St.  Anthony's  tire  was  often  ergotism,  at  any  rate,  is  almost  proved 
by  a  woodcut  roprwUiced  by  Ur.  Khler*,  from  OcrsdorfT  (14),  in  which 


tiic  sainl  14  iirlnnnl  !>v  n-  Tiuiri  who  liuii  loxt  hU  righl  fiiol ;  trbtle  hit  bh 
liiiiid,  whirh  lie  r:\Ue*  toivaiiU  tho  »niiit,  ia  rcpr«>«t'rit«>I,  not  lu  rwn])<ii, 
dialortcd,  or  iitiipmu'cl,  but  :is  Imniiii^  witli  a  liviiij;  flauie.  Ocralwf 
entitles  hh  cli&pler  "  Von  (Il-iu  hi'y«eti  KiKiid,  den  uuin  iil'Ddci  uaa 
Aiithoiiiiu  fL-wr."  St.  Miirtial  w;m  At»<>  more  or  Icas  ct>ii«cri)ti|  with  ck 
IwstilcMUL'.  Syiihilis.  iiml  oLIkt  ^unyii'iwji,  iikmn,  bihI  with^^^|:^  ^tn, 
of  cniii'Vii.',  confoiiiKlud  willi  crgotivm  tind  witti  orif  >innlhi.>r;  a»  1  Inn 
poiiiti-d  onl  t-UiMvluTe  In  dtsriiA^iiiig  (lie  'lui^iKi^tif  of  the  dJitttiw 
ropm*enl-ed  in  votivo  picturva  of  the  fuurlo-iilli  uiid  liftuentb  ccnWrii* 

The  ignis  mccv  of  Coism  was  an  nciito  eczwua ;  that  of  Virgil  uA 
ColuHndlii,  pnilmltty  nudijiiiaul  pusiide  <anllir«x)-  Pliny,  bt'in^  ftclt"« 
o)i.ii;rver,  d<!scnlH>s  Bcvur^il  ^'wtU  of  ignin  nicer.  Ijit^r  writcn  ttot 
thir  name  viirioiwly  t«  ftigriify  innligrifirit  pmtiilc,  tvurlittiiiA,  »cuni 
(lliit'C.Mit;tii},  mid  MJ  oil.  md'^fs  »ty8  tlmt  to  Tliuillicr  tN-]<>i:^»  tli><  bwiMij 
of  first  detecting  the  jtan  pl.iypd  l»y  orgol  in  the  iragody. 

Tim  fiiitt  rpidomy  whicli  c»ii  with  nonie  wrtainLy  be  lucnlird  to  crjfA 
is  recnrilcd  iu  tbc  annuls  of  tbc  convent  of  Natitvn  on  tbu  Kliitie(l). 
llie  gjingreno  of  ei-gnt  wbjs  nut  aln-uy«  dry ;  jt  i»  ben;  KtalttI  Hal 
"dtiltwlidiili  e»»  piiliL'iHiK!  unTixiiiii])!'!!,  it;i  lit  tiieinbni  di«>w»Iutj«  antr 
iiiortoui  dceidfrent."  A  hundred  ycai-s  later  th«  iieoplc  of  I'arif  ^m 
flocking  into  tbo  cbiirdios  to  pmy  for  cure  of  Iheir  sutt't-ring^  tn>ro 
erguLinui. 

Ill  tbc  saiTio  (tn'ntli)  r^-ntitry  4ft,000  p<rr»)nK  aee  snid  lo  fanrv  dial  uf 
the  "feu  Ba<;r<^"  in  A^initJUne,  famoiiun,  mid  nvigblxmriiig  pnrtiL  "Tkc 
cHl'S  of  the  sulb-HTB  were  pitooiis ;  tbt"  sttMith  of  their  limt«  *»» 
iiitolcrabiL' ;  and  mmiy  wi-ru  tutrriiid  ulf  in  a  iii^ht."  'llii'  only  pfixjti*  In 
como  well  oui  of  the  aflitir  wore  the  clergy,  who  roL-einfd  riLdi  domliom. 
The  lii^hopa  of  A<|uiuiinL>  carrii'd  the  relics  of  Sl  Miiriiid  In  proctwinn; 
when,  indct^l,  m  if  by  onchnntnicnt,  tho  ptagno  cr-Asod.  Khlrr«  nultnciuOv 
HUggwts  th«t  tho  prowinion  took  pl.icc  in  the  bite  upring,  at  which  momi 
tho  [loiaon  IxKioiniwi  Hlii'iuiatud.  Hut  it  tn-AKed  Hftur  lorribte  aflliction 
"his  tompftribiw  pestilL-ntbui  ignis  siiptT  L*niovit_'iiiM  ex.r  I'm 

ein'ni  virunini  et  uiiilienmi  supra  imnivnini  invicibili  i^pic  ■  'Vr 

i?t  MUi(piit  plariiTtiu  IfTniiii  miibibat."  Tin;  ncourgn  was  niii^t  »tnil«il  b 
thu  end  of  thtr  clnvciitb  and  early  iwflfth  cctiturioa,  at  llic  time  at  ti-* 
CniTudtiti.  Tbi;  harvests  \i'urc  luad  and  the  bivait  discHilourvif.  DiuipluA' 
was  KO  fiUiitUMi  ttiiit  I'lipit  Crliaii  tho  K(>i?«Hid  fuiindnl  a  ruli^ons  imbm 
Vietuie  devoted  to  St.  Arttliony  ;  mi  onhr  Id  bring  help  to  the  affltrtrf- 
Tbert-  were  suveml  buspiudi^  of  the  cnifr  in  Ki'aiicv.  That  at  Lyor»,i* 
lbib<*lai.4  ti'lU  iia,  b;ui  ilti,  d<)i>r»  ])itintri]  n-d,  emblfnuilical  of  the  fll* 
Ucrmany,  Flanders,  Ibirpmdy.  Penniark,  and  other  roinitrie*  6»ff»«d 
heavily,  and  even  Kiigland.  ^V'hobMliHt^icts  wuro  tle{Mipidiiloil  at  if  In 
the  bubonic  plague.  The  Fiii;iish  rpidemy  is  dpftrriWd  aa  "  an  <^pideDnr 
cr\'8i|>olns  wbei*eof  many  ilied  ;  the  p.'irl»  being  M.'ick  and  ahrivpHwI  op' 
The  clironirler,  T-ln^di  of  Kbnny.  say^  thai  the  nffpcl*  of  ihc  dt>iteiii|Mf 
wi^'ri-'  to  ciinse  Lmgiior,  lividity  of  fvkin,  ami  a  consumption  of  ihft  iak, 
wbicii  fccipanited  from  tbu  boui:  aud  was  accompotuud  with  intense  pin 


fuiii  iiuniing.  liut  Uit?  rflii'f  of  <U'ath  caniw  iiol — not  until  llic  very  \',Ui\ 
orgiiiis  tht^maclvba  were  invaded.  Slratige  lo  say,  llio  pationls  wcro 
pcnetraUtl  by  an  ky  chill  l»Byvnd  all  w.-inning;  unci  yet  (be  liiu  tuirncd 
ill  tlir  uincc^rcd  (i;nn^!ii<  111.4)  jKirln.  Thn  miinta  nliititi  wnrfi  np[H-nli:d  tE> ; 
niciliclnc  yjw  In-IpV-'-s.  "Miilui  lo«i  miiviUiht^T  jnervodit,  sitI  tuiraliiliuii 
per  sancUm  Itci  gi'iiflim'iu  ^litriain  exiiiiyiiiliir." 

Hiij;h  iif  Lincoln  is  ttuii]  liy  Iuh  clii'finifli;r  tu  hart;  men  nuiny  who  tiail 
recovered  imin  the  fire,  «t  Mnnt'.St.-Aiitoiiu'  in  DanphiinV  IlinniMy 
cri|>pU'(l,  their  health  was  nevertheless  thorcmghly  rcgtorpil ;  tlio  fiippI^'B 
w»ru  of  all  agea,  Minui  lacknl  ii  foroiu-ni,  nlhri-H  a  Ir^,  or  even  Irg  and 
thij'h  up  to  iho  f^poin :  all  tli«io  stitnijw  w»-rfl  Boiuully  htiilLd.  To 
fuliiiw  lliis  woeful  Htory  thlfmj;li  t\w  thiitteiith,  fourU'L-iitli  aiwl  liftcunlli 
ct'iiCui'iitH  would  Uc  lull  lu  ivjioat  ihc  t«uiie  jiiti-oUH  tale  uf  pnnr  and 
igntmtnt  pfopli",  the  sficnt  of  n  niiilignsnt  fate  which  a  woni  c.f  warning 
wuuld  have  averted  lind  there  lieeii  any  to  iittiT  it.  Tho  reRiilt  was 
dRvii!itiLtioni  physiivil,  moral  and  cIvU.  Kven  tho  miutd  witc  apiilhctir: 
cetitiiry  after  ciintiirv  they  aliandoneiJ  thwir  d»:voU--vi»  to  appallJnff  miilila- 
tione  and  l'»rnirp9.  It  is  alnmnL  a  relief  to  read  that  the  "luorlifer  aid*.r 
i:(»iHiiiiip»iiL  nmll'iH  tarn  de  n  1^1  >:niiti linn  qiiani  de  in(ilincri1)iifl  at{|ii»  inliniin 
|)opuli."  ^Ve  hcau-  alwiLV--*  the  winie  di-sc-rijilion,  "niL-mlnis  Baero  i^no 
cxefiis,  »!  insrar  corl'onum  iiigi-cs«i;nlil.ii8/'  It  wiui  in  1109  that'*llMi 
]H'0)]t«  all  over  Kngland  tvcre  ulllicli-d  .  .  .  Iiy  an  epidemic  erysipelim 
wheri-<if  iimny  difd  ;  the  parts  lieinj;  Mack  Aiid  Rhrivdicd  up."  (icinmny 
suffertU  in  the  same  way.  The  "invisible  chess-pliiycr"  |jilUcseIy  pliiyed 
»jn.  'I'hei-e  is  «  grim  htimonr  in  the  story  thnt  the  pnesla  iind  sevtona 
ofLut)  itulTcifd  niiK-h,  a8  the  f<jlk  wi>uld  |Kiy  tlie  lithe  in  the  lijjhteH  ^r.iiti. 

The  (ivil  was  most  doatrnettve  in  had  hm-ve&t^  ami  f»niin(! ;  bill  after 
tho  middle  of  the  thirteenth  tontiiiy  we  h«tr  loss  of  the  sacred  fii*, 
aUhnu^h  it  lingered  long  in  the  ent'reiit  spewh,  Ur.  Killers  i]Utttett  an 
insuuicu  from  l.iither,  "wie  the  trewun  emte  ihnn,  wciin  diis  heili^c  feir 
ill  die  hein  komcn  ist,"  The  plngiio,  however,  if  1<«8  vindrnt  wjus  l.y  no 
means  stayed,  as  we  »1iall  hw  preiteiilly  ;  ami  the  iiti'diciiie  Inn.ks.  Mill 
eonuiined  elaViontte  reei|ie3  for  its  cure.  In  the  eighleonlh  century'  there 
was  an  epidemy  in  lienmark  (HoUtein)  and  al«o  in  Xoi-wny. 

Slowly  seieijee  did  for  those  luisvnible  peuples  wimt  the  «unt))  failot! 
to  do.  The  AbW  Tcssier  formed  a  gotxt  judgmc^nt  of  the  ironditioiiH 
likely  lo  promote  mi  ont1>^-eul(  {ho  n])e»kK  of  \m  Srdogiie):  1  qnole  thr-cc 
of  them  Hi-)  That  the  di»lrii:t  wom  damp  and  fo^-^iy  ;  (ii.)  That  lliu 
vegetable  prodiietit  wei-c  ill  thiivi'ii  imd  MtiinlcJ  :  (iii.)  Thiit  the  inhnl'iuints 
were  in  bad  hcallh,  being  ledncetl  by  want  and  niHiaria, 

ThuilHer  now  diseoveriKl  that  the  eaiise  of  the  plugno  lay  in  the 
npurrexl  ryo ;  that  the  in(pnsity  of  the  midruly  id  in  proportion  to  iho 
diiAe  of  ihiis  poirMin  ;  ami  that  I  he  rye  i»  i^punxnl  in  damp  and  coh]  xi-HifonM. 
Kxperiments  performed  on  ajiimaU  corroboi-alod  the  othor  evidence,  after 
the  manner  of  Koeh. 

M.  Dodart,  in  the  year  IfilG,  wan  cnmnn'Miioticd  t"!  investigale  the 
uatare  of  tJie  diBcase ;  and  in  addition  to  pravious  ob&crvutious  he  dis- 


796  SYSTEJlf  OF  AfEDICfNE 

C<jvi-r'0il  that  l)ic  ergot  in  iiiuHt  itclivt*  whvti  it  is  new.  luid  Irnipfl  mttcb  u(i> 
vinilencfl  as  it  grows  stale.  Ho  iIcwnilicB  tho  symptoma  with  smDcOff 
and  iiccunicy  ;  to  theae,  however,  we  shall  return  boix'jifter.  C  K.  \*sp> 
suya  KliltTit,  ^vc  un  uiliiiiniblti  iiccouiil  uf  an  cpidoitiy  uf  er^d^tn  in  tk 
cantr>ns  of  Tlflmc,  Liicorno  and  Zurich,  in  1709.  He  Rpcnlat  o(  A« 
excruciating  piiin  which  preceded  atul  Jic-c(ini]janieil  the  (^tigreiio  ;  in  mam 
crises  and  l;|»idu^lit^H  [Kiin  was  alisLiit,  l)iit  it  wax  Usually  a,  tci-rililc  fovton 
of  tho  ini'ciiipval  erratic  plagiic.  In  otliur  of  ]rfmj;e"3  enseit  the  tiymjilu» 
were  nthor  a  hcaxineiis  of  the  hcail  ami  nluiK-facliun,  followed  b^  a  kiul 
uf  (IntiiltcrniHis  ;  thix  scricu  iviui  especially  oeeu  in  tboso  who  ata  thw  bml 
hot.  Tho  liko  observatiim  of  tho  more  diyidly  oflet(«  of  hot  trgotiwi 
hre^ui  apponrs  in  (iVhcn'  hiHloriuit.  I^n^<-  alsn  tracer  the  pest  to  ofguC  in  > 
very  ttircf 111  wuy.  Thittcpiili^iuic  HprcaU  in  Dau|)hini;uiKl  Ivtrigitedne;  M«i 
wc  havo  ft  full  flcconnt  of  it  in  iho  archive*  of  the  Abhayo  St,  Antoin<'ii 
Viunno,  The  ruthless  pei-sisteiKX'  uf  the  mabidy  \»  agaiii  noted,  the  rictiBu 
i>ften  boing  in  Uirture  for  »ix  moiilha  or  uure  bcfot^  tho  rolcn«o  of  deAlb, 
Thfl  phyaitiaii  of  the  alvbcy  jlUo  nolea  the  devouring  fire  which  bunu  iW 
alTecleU  parts,  culd  as  they  apfienr,  with  intulvnibte  pjiins.  I]c  tlfscribei 
the  gangrene  as  uf  the  blaclt  and  tiry  variety  ;  but  another  doctor  of  \\\t 
abbey  wiw  many  ca»i«  in  which  the  jjangrcne  was  nut  iiltngt^itlier  dri, 
but,  KUp]>untting,  stank  hurribly  and  was  lilLcd  with  wurnvk  Four  huodicd 
liariuhc^  in  tliia  part  uf  Franco  wure  utUckud — ueii,  woiuoii,  and  childnn 
indiscriiniimtcly. 

Ill  1746-47  there  watt  a  terrible  outljreak  in  •Sweden,  Kussis,  Sologae 
nj^nin,  Ii-a  LiinK-<i,  Arluiis  Flaniterti.  and  oilier  [iliiee^  In  this  eptdenf 
pain  was  raofit  violent;  ao  that  the  fire  in  the  limbs  drove  the  victim* 
hither  and  thither— some  in  their  agony  hurhng  themselves  ngiunsi  ifaf 
walls  or  even  into  the  water.  Tho.fR  ^riev<»usly  attaekixl  generally  died: 
tlujjie  who  survived  bc-cHme  bliml,  dnnll^  or  demented.  Snlcnic  |imw«i 
the  puisoii  on  pigs,  ducks,  and  (owls;  and  the  aniiimlii  died  of  gnn^rme. 
Ho  eorntbiirnled  the  statement  that  the  fre«h  ergot  was  tho  numt  vinijeitl. 
an<l  that  after  sumo  months  it  sweated  and  lost  it^  puisniious  prniiMTtinL 
About  this  time  l.inimniK  led  observers  into  error  by  allrging  timt  lh« 
iiiidiuly  was  due  to  the  i-udish  (rH]ilianns) ;  and  thus  liis  authiinty  ted  to 
the  n  tni^  of  rajihaiiia  for  ergotism.  It  does  not  appear  that  Linnruf 
hud  ever  vi-ttti*il  the  tavagtut  distrirts;  anri  it  hna  since  Iwen  shown  that 
tho  raphanufi  is  never  pnisiinoiifl,  Ijiu-r  in  tlie  cighlcenih  eoniuri*  Ibmt 
wpre  many  smerc  outbreaks  in  nnny  p:irt4  of  iiurojju  ;  one  of  tben 
(snmll  ill  extent)  in  SufTolk.  An  nbsorvur  in  one  atllictLHl  diairici 
found  an  aviirage  of  twenty  spunwl  grains  in  ftaL'h  handful  AVagner 
(34)  reported  one  fifth  of  a  bulk  of  rye  to  bo  spurred;  and  Bruce  Mjn 
thai  ID  per  cent  of  llio  menl  might  conuist  uf  ergoL 

Krgotism  has  by  no  mean«  ccasotl  in  Enro]>c :  it  is,  however,  alnwit 
oonfinRil  to  the  Kussian  Umpire,  in  many  jiarts  of  which  it  seems  to  he 
still  endemic.  S|K'ukit)g  generally,  n  better  knowledge  uf  tho  causes  f^ 
(he  diseiaso  and  of  its  treatment  has  lightened  the  weight  of  the  pla|;nev 
Still  many  and  grave  cases  are  Men ;  and  during  this  century  man^ 
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epiilefiiii'S  iti  mjiiiy  pirts  of  Mum|)o  hnva  Inseii  tiBscribcil.  The?  year  1S45 
*oimifi  to  have  Wcii  very  f^^rtilc  in  ergotifim  :  in  I8sl  llicrc  vaa  n  great 
outbreak  in  KkaterinoslHv ;  and  in  \S6^  a  lik«  outbreak  occurred]  in 
Tomsk — out  of  300  pHlirnlH  3U  (licwl.  As  i^  w«ll  known,  Prnfiissor  Kobert 
of  Dnrpat  li,i8  fitililiud  somo  of  the  Utifsian  cpid«mi<?s,  and  has  iimdyBcd  th« 
ergot  with  :i  view  ol' detvnuining  il»  :iriive  ctinstitiionU.  Kol>t;rt  tolla  ui 
tlijit  I'i'got  coitluins  Lwu  jioisDris :  6j]liH(.'cliiiic  acid,  which  jiruvoki-B  ihe 
gangrene ;  and  cornutinc,  which  c»iis(-s  the  nnifaihctic  and  coiimlfiiva 
eryotism — to  wbicli  the  Ocrmaii  name  uf  Kriyl»clki-ankhi.')l  is  more 
pnrLJciilnrly  upplJoJ.  Hy  iho  prulottiinaucc  of  llii!  octu  |h]Ih(>iioiis  ck'irieiib 
or  the  othtir  the  vmictioB  of  iho  pest  are  ftxplnined  :  thu  ergot  of  rye  of 
Frwncy  conUiins  mu!**  sphiicelinic  atid  ;  tlio  (iiM-mati  "Miitterkorn"  is 
richer  in  coniutine.  Dr.  Khient  ihinki^  ihib  exphituitinn  too  neat  Ui  W 
true,  i  sec  that  Dr  Ljiudor  Bninton  refxynts  Kobert'a  suit4^mt'iitK  without 
tixptessing  lui  opinion  on  their  accumc-y. 

To  avoid  ihiuiining  the  reiutitr  by  a  di^cnption  of  the  miwi  rucent  iinfl 
thorcfmo  most  seionlifitally  dc'scrilMd  epidomiea,  T  shall  now  content 
niyst.>]f  Ijy  giving,  in  thi*  list  of  iX'ferencL-s,  the  titk's  of  tht;  nio«l  iuijioituiic 
of  the  rc[K>rt.fi  and  studies  of  reeenl  yenrs.  Kor  tlliae  referi'iicrs  I  am 
largely  indebted  to  Dr.  EhUr;*'  excellent  bibliography. 

Causation.  —  Ergotism  properly  falk  under  the  bend  of  liacteritkl 
diA«viHU8  :  for  its  iminediiitc  enitiM*  is  Lhi)  {loiisnn  of  a  mierolm,  ihu  (^lavii-ejw 
purpurea,  and  perhaps  of  the  common  coni-smut- (Bnmt4>n> ;  remoter 
caust'S  are  starvation,  niieery,  and  ill-heiillb.  Moruuver,  it  up}^eiiiB 
that,  in  the  cjwo  of  ergot  as  of  mnst  othw  pnisona,  there  is  a  pccuJiar 
ftuiieeptibilily  to  itn  cHectii  in  certiun  {leroonfi ;  ao  that  seieru  poiHOiiuig 
hii»  followed  the  tiso  of  ergot  even  in  medicinal  do<8es ;  in  eomc  rare 
Ciises,  iniii^ed,  after  a  Hinglo  Urge  duso  (Kobert).  Another  cxamplA 
of  thiit  miAceptibility  will  ho  nieniioncd  in  the  article  on  "  DiubeteA 
iii-tipiilus"  in  the  next  volume  of  this  Sif>.lrm.  Often  in  epidemics  of 
ergotifim  some  menjlwrs  of  a  stricken  fiiniily  csriipc ;  oilier  |)atientA  at« 
•poradically  victims  in  the  midst  of  general  immnnily.  Again,  those 
persons  niiuit  suflbr  first  and  chiefly  who  are  mainly  or  altogether 
di^]ieiideiit  (m  the  dittenNcil  eorn  f(tr  fiHHl,  Thus  eatlle  died  first  in  some 
epitleniies  ;  and  those  laliourera  whose  tooti  was  but  biead  and  water. 
So  hj5g  afl  milk,  cheese,  or  mejit  fomiE-d  part  of  the  diet  the  pe.-iwint 
oufferod  less  severely  or  not  at  all.  The  proprietor  who  dcessed  his  own 
com  was  better  protected  than  the  workmen  who  hsid  lo  t.ikc  their  com 
fmm  the  miller,  who  bought  the  ehefipi:st  grain  he  cindii  get.  Ago  and 
sex  arc  indifferent  factors,  but  I>r.  Brace  siiys  the  diseiwe  is  unknown  iji 
children  at  the  breast  in  Btrickeii  house*  the  misery  mnst  have  been 
jndfscrib.ihle !  Chililren  lying  on  the  ejirthen  lIoc>r  writhing  in  con- 
vulsions, others  crying  for  hunger,  all  lacking  clothed  to  cover  their 
nakedness ;  the  wretchefl  parents,  erippled  perhaps  by  gangren*",  nnabic 
to  ru!if?v«  their  children's  sulVeriiiirs  or  to  avert  their  uwil  Well  may 
w«  cxelaim  "  (lua-  lueis  miscria  tam  dira  cupido  ! " 

Symptoms. — Krgut  may  prove  fatal  by  acuta  intoxication  or  by  slow 
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tormra     It  tnny  occur  in  iwo  cliiff  fornu  at  l(^ns^  the  ipuan£c 
convulsive,  and  the  guiigreiiuus — tliu  vitmlion  liviii^  probablj  dw 
the  viLrtdMn  qiianiitii''j  of  two  or  mure  [ini-u>noiis  principloA  in  the  spnr.   W 
Lho  Jtciito  fonii,  which  is  more  common  in  children,  hcuvincsa  o(  Ihi-  ha»^ 
gitlJiiicM,  duprcs&iuri  ut  is|)irit8,  and  formiuntioiia  may  {wu  raiadly  i 
colic,  tynipaiiitcfl,  clonic  and  tonio  cramps  (Kmmmt-knmliht'it^ 
an^uixh,  violciil  voniitiiigs,    purlin;;,   iiiid  Mlupir  hiiIi   or   uitboiil 
viiUiDM^  (i.'pili-|Ki»  fpiJiTinicii):  if  ik*itth  riitiio  iit  ciiiv  or  two  djtys  s>  ? 
not  iiifro<im*tit,  tlio  seizure  is  not  uiililcc.  choloni,  )iut  with  a  m<»rv  rliiu-W 
MoiKuriinn.     A  vesiculur  oruptiun  ba«  Iwun  evt'ii  in  bnnn<  cnsm.     U  o«»- 
v«I(iHU(>tK>u  [ollnw  an  uciitt-  uttiu-k,  uliich  ia  »  raro  ruxuh.  it  u  vi-r^lei&ti 
and  imporfoct,  broken  by  rclnpaoa,  urn]  dojti;:e^i  in  uftor-tirae  by  fuc4 
«v«|U(?U  «s  cpiluiwy,  wejilt-miiiilcdnesii,  caUirart  (Taubo,  MeiiT,  (inicfc),  and 
nmtiy  other  misfortuni!!!.     Ttio  pangiftioiiB  fumi  may  also  «rt  in  witk 
ton-iblo  vt'hi'uiMnce,  ihongh  of  courno  for  tho  destnu-tiiiti  of  thr  IrwU 
moru  tinio  iii  r(!i|uiro<l.     Th»  a^^onisiti^  |nin  (o  which   I   Itave  rcfctml 
may  pitiuitmtc  th»  nlTfvcttMl  timb,  nr  limlns,  like  a  Hm  ;  hut,  nu  (be  otW 
haiul,  thurit  inity   Iio    no    p;iin.      An    ■•rysijK'latons  bliisb    may  prwrd* 
lividily  ;  but  uHimlly  it  ia  altecnt.  and  the  liviility  [>hh9C4)  into  ilarknm  tr 
blackncRs.      A^  a  rulfi  thn  p»ngrr>no  la  i\ry ;  but  nioint  giingr- 
occaHionully.      An   inil;immnt'jry  Tuind  marks  nlf  the  dead    \' ■ 
MCtparates  wttlnnit  hi»tii[>n-hnpv      M<iri>  tlinn  one  limb  may  well  bo  atlntrl 
ADil   [uirt  after  part^  until   tho  body  and  viacttnt.  axe  invtilVMl,  tUvA  deaih 
ends  the  rutbk-sa  euiii'sD  of  tbu  dtiitiuse.     At  first  tbo  blood-pMniw  i> 
raised :  tho  ruliiit  artery  i»  fi^lt  u>  tighten  from  day  to  ilay.  and  llie  poi' 
bccomr't    very    Kntall ;    ua    ihf.    dii'caiu'    aijVAncc!)    it    becomea    fthnort  ff 
•ptite  inipi.>rc.'eptiblc.     Whuri  ibc  mischief  h  arrested  at  an  rarlier  rt«^, 
and  the  poor  UbiMirer  roeoverE,  he  is  prcilwibly  crippled  by  the  k«>  (li 
biiml,  foot,  ov  iiniU 

'I'liii  tiiJiliuly  may  pni-siifi  a  \v.vy  chronic  but  not  less  piiiltw  fofw, 
when  all  tho  aymptomi*  invade  the  Inxly  very  gnulnally.  Tbo  erifiij«i>. 
tous  »kin  may  die  lirtit  and  becnmo  dctache^l  ra  the  elough  of  a  sDikb 

Again,  theri3  may  l>c  a  mixture  of  the  spasmodie  and  gugnpiw 
■jmp1nni»  in  ihn  Kaino  pntlcni. 

In  mitigated  atuieka  there  may  lie  little  more  than  hmx'inraiof  ife 
head,  Tn^danrholy,  some  creeping^,  and  slight  tonic  conuactioni  <if  tli* 
]ej<!« ;  th^  appr^tilc  may  nut  ffiil,  and  the  luirotiiis  may  not  go  h«yn«t 
anffisihe^iii.  In  tbiit  etiigc  it  i*  not  uncommon  for  patients  to  sbmr  ¥> 
much  aniPslhMia  as,  for  example,  to  sew  n  finsrer  to  needlework.  It  isi 
good  i^igii  when  the  croepitii^  rilitunis ;  an  irritation  may  fuUnw,  aiimn'ihg 
enough,  but  welcome,  as  in  recovery  from  frost-bitd ;  beat  Tetnrru  a 
the  old  litnb,  and  tho  cbamcteristic  pallor  of  the  facu  gixes  plur«  tA  t 
froshiining  tint  These  rocorerics  are  more  common  ia  tli«  epni^aa' 
early  isummer  before  tho  naw  grain  comes  into  us«,  and  as  the  okl  span 
aro  la»ins{  thyiv  virtilcncc. 

Diagnosis- — Ei'gotiam,  only  too  easily  reoognised  in  times  of  efi- 
demie,  tnikv  not   readily   bo   detected    in  sponuiic  axtA   mitigat«(l 
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question  of  thi'  rvlation 
of  wher  'lisciuos  mnrkot)  by  iachirmiti  of  tho  cxtrcniiticB  to  rrynlicm  ; 
such  as  ni^nxiynia,  I^iytuiiul's  (IiiH.-aK<-',  iiml  crytlii-o-mclulgiu.  As  to  Hcro- 
dynia,  Khlttrs  unhositAljiigly  atlrihiitt's  the  owes  tleacnbtHl  by  Ilaycr  to 
eri^iU  I'lir  (tiso;wo  ]iru«t>  8|>uiittiii0(iiuly,  iippvarod  cpidcmii.'nlly,  und  in 
fUnip  BWiSMiis.  Th«  sympU'iiw  wrUiiiily  pn-sont'cd  the  chsiractcra  uf 
crgtnism.  Ak  to  liivynrLiirlK  dirsi'visc,  Klilcrr:  Kul>niits  ItiiyiunKl's  oii^eK  lo  a 
very  carrfii)  smitiiiy,  wiLb  the  cfTa-'Cl,  in  iriy  ojtiiiicni,  of  (v(tjililii«liiiig  a  ca.'^e 
for  rcnewtnl  critifisni  of  tiiy  klii  fricjinia  work  fn»ni  ihti  im^Ki'iit  point  of 
Tttw.  Ehlew  allogo*  that  ergotism  and  RayraiKl's  discJise  ftriiiu  at  thr 
seiwoii ;  tliat  linyiiaiul  wm  luistakvii  in  stipptjsiiig  that  crguli»m 
!t«  eonain  age*  or  one  bcx  ;  mid,  fimilly,  l\uii  the  atnos  Noji,  9,  12, 
and  IS  tif  linynand  were  certainly  ergotism.  No.  '.i  add  Xo,  13  were 
in  jwlifnt*  «'|io  ul«  rj'e  lialiiliiiiMy.  In  llie  young  woman,  No.  15,  a 
gmmmi!  and  a  linjf  of  erg<it  had  hccn  udminintcrwl  in  hiT  cuntim'mcnt 
tbr>w  <Iays  I'cforo  the  symptoms  tn-^r^n.  K>]lM>rt  ri.'l.ite.8  a  (jmi-  in  whith 
sixty  centi^raminva  of  ergot  catiHiil  gnngu'iiu  in  a  woman  itliortly  after 
conHncmcnt,  and  d<:'alh  a  month  lator  In  olb<'r  fi\M-fi  Killers  Innts  that 
young  wonn-n  may  forget  to  inform  tbi-ir  nnslieal  iwlviser  thjit  they  have 
bei-n  Uikiiii^  I'l'iiot.  even  if  ihey  were  iiwiiri'  of  ihe  cuntcnt;^  of  srimii 
mrdicinii  ijikcn  foraiiortion.  Other  cases,  he  thinks,  were  tuo  indefinite  in 
cbameter  to  permit  of  an  acciinile  diagnosis,  1  must  add,  huuevej',  from 
p«>rM>nnt  knowledge  oh  well  mm  from  the  evident-e  of  liis  treatliio,  that 
Haynaud  did  not  overlook  the  posnihility  of  crgittism  in  hia  eases  and 
decided  against  this  jKiipiun. 

In  1^72,  and  agiiin  in  1878,  Br.  Weir  Mit'Clit-II  dpsmbmi  n  group  of 
Kymptftnid  under  tbe  name  of  crythrr>-nif'la!_aiii,  and  nrported  fix  caaoBi. 
Majiy  uiMW  luive  snl*8e(|npntly  liccn  put  on  reconl.  One  of  lb™e,  r«- 
oorded  by  Xtedon,  in  pronnuncfvj  Iiy  Khicra  without  hEiftitation  to  ha  on« 
of  ergotism ;  he  is  disposed  to  put  the  same  inlerpretiilion  on  others  of 
ibe-ise,  and  urges  that  all  the»e  cjircs  rihoidd  in  future  he  HtndiiNl  tn  thH 
light  of  ergotism.  The  snpertieiiil  ivsemhlnnee  of  ncnte  ergotism  to 
cholera  hac  already  been  mentioned.  C'onfiifiiyii  between  the  two  n)ul<ulit-N 
is  not  likely  to  arise. 

Pro^osls. — -Thn  mortality  in  nevero  epidemics  may  lie  aa  high  as 
GO  per  cent ;  in  the  less  severe  it  may  fall  as  low  aa  10  \kt  cent.  As 
I  have  saiil  in  another  tieetion,  the  flvinptoma  of  gangrene  mar  pass  off 
an<l  the  limb  recover:  Imt  thin  invent  ti^  itoL  to  be  anticipated.  Acut« 
ergotism  is  gcnendly  falJit.  In  chronic  ci\ae»  much  ilcpend^^  on  the  doso 
of  tho  poiafm  and  on  the  miluioqnenl  prHvenlion, 

PatbolQKy* — The  sensory  nerves  are  paralysed,  but  it  is  uncertain 
whelher  the  action  Iw  central  or  peripheral  (IJnniLon).  The  muscles  and 
motor  ncrvc.^  are  unalfocted.  Dr.  riruec  aayn  thut  the  po»ti^rior  columns 
of  tho  cord  are  the  seat  of  a  ecleroais  somewhat  resembling  that  of  tabes 
doreaJiB.  The  heart  is  not  so  obviously  aflecteii  as  ihe  nrterJea.  Tho 
artcrii«  arc  thrown  into  a  state  of  contraction,  producing  a  ri(*c  of  blood- 
pre^eure.     In  some  moasure,  however,  this  rise  is  due  to  stimulation  of 


tho  v)i«omot<ir  rentro  in  the  biilK  It  is  said  that  in  the  constricted  ud 
tlm)nil>iHM>it  artcrinU'K  a  f^liitiiious  mat.trr  (dcTolnri.-MMl  pLifttn  I)  ia  fooi^ 
and  Ibe  wall!?  <jf  the  vesselw  either  pnnMinly  or  sewmUinlv  utuJcry) » 
hyaline  [U'giMinmiion,  e-iix^i-iull}'  uf  the  tunica  intima.  The  blood  dnn 
fluring  life  is  dark  nnrl  vinrnuA.  hy  the  contraction  of  the  inlMtifiM  atMl 
other  viscern  itl^o  the  blood-pressure  is  raised.  After  death  the  ftbdo 
mintd  viseem  am  found  "  inHaniml  "  (Uninton).  Khiers  ropeAta  \he  amm 
warning,  thcre^forc,  a^iiinst  the  use  of  ergot  in  enteric  fever,  in  wlitek 
discjtsu  tt  may  do  fulfil  uti.-ehief. 

It  is  genemlly  RUitfld  that  respiration  is  slowed  from  the  lK'j,'innfai^ 
and  that  death  in  duo  to  paltty  of  the  re«pir»tory  centre  ;  but  Dr.  Itnicc 
says  thnl  the  respiration  is  unatfectod.  Tho  utenia,  intestines,  and  hbddii 
are  tntJiiiicAlly  contracted,  and  this  author  strongly  disapproves  of  the 
continuoiu  modiciiial  iirc  of  er^^ot  at  apt  to  do  (fnive  hartn. 

The  atlrihutioii  of  these  several  phenomena  to  the  reapective  ccn 
rtitncnta  of  the  spur  i«  not-  yet  pos*ihle. 

There  are  no  9]'ecific  nietuis  o!  treatioont ;  or  none  is  knowu  u  yet. 

The  detection  of  ergot  in  flour  is  ihua  performed  : — a  small  qnantilT 
of  the  sample  is  nuxed  with  ether,  and  a  few  cry»tjd«  of  oxalir  mrii  tn 
adilcd  ;  if  the  li(|uid.  after  being  boiled  and  alli>w€«l  to  becotne  desr.  tx- 
hibita  a  red  tiiiye,  ergot  i^  pix'sent  in  ihe  sample  (Bottger). 

B.  PF.I.I.Ar,nA  i.4  a  disease  which  pi-esents  many  analo|Bnes  to  ergotiin 
Indeed  the  nature  of  the  poison  seema  to  have  a  nearer  relation  to  ibalof 
ergotism  tliati  one  of  mere  iinabgy.  Like  ergotism,  and  a  few  other  diMMK 
it  is  thti  effect  of  a  Ujxine  which  fitlU  rather  upon  the  nervous  qmmb, 
but  manifests  some  of  the  niost  charactenetic  of  its  effects  at  ihe  pnjfbvf- 

Pellagra  is  at  time'*  epidc-mic  in  )t4  invasion  ;  at  other  tira««  or  plioi 
it  is  endemic  or  sporadie.  The  best  account  of  the  plague  whicli  lu* 
come  into  my  hands  is  that  of  Tuczek.  Tuczek  sums  up  the  work  of  i» 
predece-uors ;  and  his  own  observations  seem  also  to  have  hcttt  wy 
cxttituivc ;  ho  visited  alt  the  chief  lunatic  asylums  in  Xortb  Italf. 
where  unhappily  the  wrecks  of  this  affliction  are  everywhwc  to  It 
found.  It  i4  in  th>>sc  asylums  that  I  have  obtained  the  very  MsaS 
amount  of  experience  of  pellngra  which  I  can  call  my  own.  The  pcuiileDCf 
i«  very  prevalent  in  Ronmnnin  ;  in  1889,  10,626  pcr»ona  in  Roonutiua. 
out  of  a  lot^ii  popululiuii  of  5,339,6^0,  wopo  suffering  from  pcUagra.  It 
is  well  known  to  proviul  aUo  in  the  eouth  of  Fmnco  and  north  of  Spiia. 
Sinco  1856  tho  disease  has  shown  itself  in  Corfu.  The  first  accounU  oi 
pelhgi-a  came  from  Spain.  Casal  in  1762  dwcribed  the  disease  ID  tW 
A«turiits  under  the  name  of  mai  rf#  li  rf<sn-  (Crcighton):  the  Autirins  *n 
Ktill  in  houdLiuartera  in  Spitin.  In  Italy,  Dr.  Creighton  tells  us  that  it 
first  broke  out  in  the  neiglilKiurhtiod  of  I^go  &Iaggiore;  and  in  1750  it 
rapidly  extended  its  ravages  in  North  Italy.  Ita  cxlenBion  in  the  Eniiha 
and  ill  Tuscmy  h:is  taken  pluce  duriny  the  pre*ent  century.  In  C«nl«I 
Italy  it  iit  littlu  known  ;  in  South  ludy  and  Sicily  it  is  not  teen  si  all. 
like  ergotism,  pc-lkjjra  u  a  diirca&e  of  tho  poor,  especially  of  the  poormb 


Thi>  lLitli;Ln  puuaiitry  are  for  tho  mnst  jinrt  iii  »  >Trcli;lie<l  i-niMlition  ;  lli«y 
art!  ill  cliid,  ill  h'*\,  oppi-cfised  by  hurt]  Intrnur,  nml  houatid  in  huts 
ecan-rly  til  for  ihn  dimicRtio  iinimjiU. 

Causation.— Although  pcllagi-u,  like-  ergotism,  ix  nesDciAted  with  UU 
food  »n<J  water,  miwry,  jind  grtmling  labour,  yet  these  conditicns,  which 
fttvoiir  the  diwAse-,  are  not  Riiffidont.  tii  thciusidven  to  proiliico  it:  ihe 
peasantiT*  in  Southern  Itnly  nro  cvfii  more  niisemlile  thiiii  ihuso  of  Loiu- 
lianly.  A  ninro  Bjiwific  raii»c  13  nece««ry ;  nnd  tbt>re  is  tiow  no 
dtiuttt  that  thii  inimcdiatr)  raii)tc  ha^  1io«n  traced  tr>  liad  maize.  It  wmihl 
<eem  th.tt  pclhtgra  is  not  eo  definitely  a  iiiicroMc  disease  us  in  crgolism,  hut 
belong?  rather  to  the  elasa  of  foorl  ]>oi90»ings  ;  strictly,  perhaps,  it  should 
hnvc  founil  a  plnro  in  a  eiibsvclioit  of  ptomaine  poiooning.  The  toxic 
liody  or  Iwdies  have  iiot  yet  liecri  »upitriited.  I>r.  Crci^htoii  poiiils  out 
tlukt  Jtltiiough  maize  fonns  a  large  piirt  of  the  staple  dfct  of  the  peasantry 
in  tithf-r  r<^inntrie»  liiun  tlione  wilijr'ct  to  this,  ptagiip,  yet  lityoiid  its 
ordinary  hauuTs  jwIIii^a  does  not  owur.  "Compared  ivilh  the  mnize 
rone  the  an-a  of  [wUagra  is  n  mere  i*p«t  »u  the  miip,"  Fven  in  coiintnen 
such  as  liurginiiiy,  Kniaebo  Coniti-,  and  the  l!ro!<8e,  where  the  climute 
and  soil  are  soinen-hat  trying  for  niiii;:e,  ])ellaj^'a  doe^  not  ap^Kiar ;  in 
IImm  provinces  the  grentOMt  t-u-e  {»  tiLlton  to  dry  the  grain  hofoi-e  it  Is 
I'rtont^  yet  after  a  particuUrly  IxmI  Imrvest  pellagra  luay  arise.  Those 
mnsidcrations  malco  tt  very  lni[)mlMk1:ilL'  that.  a$  Do  (jiaxa  insists,  sound 
maize  nmy  set  up  the  discjiso  in  suweptible  perwjns. 

Vellagm  is  less  prevalent  where  the  maize  Is  siLpploincnU'd  hy  other 
foods.  Corfu,  na  I'ir.  Creighton  [loiiits  out,  is  almost  a  erucinl  instance- 
maize  thrives  well  thin-,  Imt  its  cultui-e  h;is  )>ei-ri  liirguly  displactxl  by 
vino  culluro ;  sineo  this  change  maize  has  lieen  imjiortud,  luid  thu 
imiMrtations  consiiM.  of  the  inferior  maize  nf  Koumania  still  more  tleteri- 
onitcil  dnritig  a  lung  w,Uer  tnmsit  )ty  th«  l>jiiiulw  »nd  JJlin-li  Se-».  The 
Wallack  pcaaanlrj*  of  Kouiuania,  who  are  Bidijeet  to  petlagm,  giilher  the 
com  before  it  in  rijM',  and  Bhoot  it  into  pits,  wlimf!  it  becuniuji  iitnifty.  In 
Nurth«rn  Italy  the  pussantry  grow  the  nmru  worthless  kinds  of  nmizu  on 
poorly  cultivated  gi-oun^ln,  snw  it  hue,  hiir\fst  it  before  it«  nuitnritj, 
and  carclcjisiy  »t«irc  it  undrii-rl.  The  millers  grind  the  cheapist  curn 
for  the  peasants'  wie;  nwii-ovcr,  the  Utavva  are  unleavc-tii-d.  halMiakw.!, 
and  turn  moiddy  l>eforc  ihey  ftie  eonsumtd.  This  kind  of  evidence  gocfi 
no  farther  than  to  indieatu  that  the  {jniiaon  is  due  to  ordinun,'  put refnctive 
changes — chaugws  duo,  no  doulil,  Ui  niiiTt>l>e«  ;  but  tlin  iniendjes  eimn-rned 
may  be  the  ordinary  agent*  of  decomjwsiiion :  tho  a|>eci.tl  ehanietora  of 
maim  poiwHiing  may  be  due  tu  some  peL-uliarity  in  the  (.hemical  utnicture 
of  thii*  gniiu  it^'lf.  The  eryptogam  tu  which  the  diseajie  is  jirovisinnally 
aUriliuted  ia  the  Itnlituhiria  UNtilago ;  its  spores  are  sucn  a»  a  brown  or 
gfMiiish  bmwn  powdisr  which  is  di^poiiitini  under  the  epidermit).  Thin 
fuugtis  is  found  in  other  diseased  grain,  yet  in  tho  case  of  maize 
only  is  its  invaBion  followed  by  the  pellagra.  There  Beemn,  thei*efore,  to 
be  Bomo  ijuality  in  thf  niaii'.i'  itself  whieh,  when  acted  n(nm  by  Ihti 
"vcrdot,"  as  the  fungtu  is  called,  produces  a  9pi.^citic  poi&on.     It  may  be, 
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(if  course,  thiit  the  "  venlpt  "  has  nothiin;  lo  do  with  the  cJiimmim-,  awi  tbu 
ti(Hii'<  otluT  [irvr.t:iitc  liAfl  yi-t  to  hii  (]iM.-ovtin>«l  in  tht.'  tiiiL^l^*  IihILiii  on 

Pulltigra  is  chiefly  u  disease  of  mi(l<llo  life,  aii<l  of  women  mom  gfta 
Itiaii  men;  hut  cliiMri-ti  are  iitrnckeil  niU  iiirrc'iuvnUy,  nnd  CrvigbUHi, 
treating  nf  its  heredity,  smva  that  iiif iiir^  at  the  bitsutt  may  «hnw  Mfrw 
cif  it :  he  itUdit,  however,  that  such  iiifunUt  iirv  partly  fed  on  Che  booKMil 

Symptoms, — Pi'llngi-ft  Kt.'ittipi'i  it-*  most  signal  fwiture  upnn  th*  fkin, 
hence  it  is  uflcii  thrown  into  the  heterogeneous  elasB  of  skin  dlMuok 
But  on  CJiri?fnl  nhscn-atton  it  will  he  fniimj  that  the  eruption  is  nstnllj.it 
nr>t  al>vays,  preireded  )>y  const iLulii)ii.-tt  distui'luwice  ;  of  which  Uio  tnt 
HyTujitoms  are  heiulachc,  depres-^ion  of  Ejjirits  ■'>lecplei>»nei>9,  jtarmthoiki, 
cninipa,  palsies,  vj^jiin  hiii  nfum  ncvere  pains  in  the  «pin«  and  jotnu, 
vertigo  and  djspf'jwia.  In  ihf  Liter  Htafjes  diarihi^i  k-Ij*  iu.  Tht 
dyspepsiii,  in  my  jinlf.'nient^  sconia  to  Iw  the  firet  di^oi-der  to  fuUnw  tbf 
inviuioii  of  the  poiHuii.  Agostiiii,  wlio  hn»  tiiade  a  cui-efiil  iDVrAUji:BljuR 
of  thi^  part  of  the  dtReuse,  Bay«  tluit  there  is  a  iiinrked  degree  of  *'I>jrp'^ 
pepsy  "  due  to  ciitan-h  ;  while  motor  and  gWidulur  insuflkieiitr  arv  *td 
niavked.  In  severe  Cit*ei*  fret;  liydux-hlorii- m-id  m.iy  lie  alUijicthfrfthieel. 
ill  atl  it  \»  much  redneed.  Uigeiition  i^H  therefore  tlow  and  imperfect; 
peptones  ure  dL-lieioiit,  and  the  aitnrrhul  discharge  fiicilitales  the  Iwtic 
and  other  fermentatioim.  A^<uwtini  «tat«8  that  careful  aiteiiltcia  to  tki* 
stomaeh  (U'nitigenierit,  iiicbidiug  lavage,  is  of  lienefit  in  pvlitigia.  To 
expect  A  means  of  diagnosis  front  ntialysis  of  the  stonuich  coiileiit*  team 
un8)ttti«fact'My ;  by  the  lime  the^w  elianp^-"  amnnic  any  (-ltai-3u-tvrisl>cd<trM 
—if  they  ni-e  ever  chiimctcristic — the  diafjri(  ■s-i'i  wonld  probiibly  be  tami 
on  other  ground?.  As  the  makdy  progi'csttes  the  skin  cliBMwe  apiieus 
Ihoiijfb  Lhuuntption  in  iiotvnnalunt ;  there  mny  1>e  "]K'lhigmK)nc|Ml[i^n-' 
The  eruption  nearly  always  apiH'aiti  in  the  ><prin^,  ami  ita  recrudeKenm 
oecur  cliiolly  in  apnng ;  it  U  nut  clear  that  thin  pn^fereii'tt  df|wn(U  Ml 
liny  scu^oniil  aViviLy  of  the  niaixu  jKiisun,  and  it  iwemi!  mora  pn>l»Ui!  tkri 
it  ii  duu  u>  the  inereuKin^  powoi'  of  the  enn  ii)Kin  the  t>iirfa<.-4^  of  thf^  Ixidj- 

The  {<rupti<jn,  a*  dei^ciilied  by  Mr,  Maleulm  Morris,  i«  an  vrylbctn* 
which  rhintly  affecljj  the  piutaexptftcd  to  tltcftmi.  Tlie  skin  is ^wolk•ll awl 
teiuc,  and  is  (he  se^t  uf  buming  or  itching  sensations;  pi-tcchiir  «c 
frequent,  aitd  bniliu  itp)K-ar,  which  on  ruplnrin|!  leave  indolent  nlnn 
^pollia  agriii  =  iilit^r  of  the  skin). 

In  about  u  f.n-tni}f|it  frmii  tho  bcginiiuig  of  the  attack  the  en'thm* 
subsides,  and  <k6(|u:iuinUun  followa,  leaving  the  underlying  »kin  lhiclwi)«d 
and  t4t.-nrie<l  <»f  a  light  Htrpiii  coluur.  The  i^ymptoniti  iti^nally  »nWide  iiiiki' 
autumn,  to  reappear,  however,  in  the  following  upring.  The  aiuuk* 
thit.t  recur  ri3^uEiLrly  ev^ry  yenr,  the  thiekiming  and  pigmeiitAtian  Wid^ 
increjised  on  each  occn.<tioii  in  the  first  four  or  five  years,  Afierwanb 
the  integument  under^oen  atn.)pby,  and  becomes  dry  and  wiuinMuia 
old  age  :  ihii!  atniphy  is  eaperially  marked  on  the  back&  of  the  hxmU 
The  tuails  and  hair  shnvv  no  change. 

When  the  patient  has  thus   been  the  subject  of  the  disease  in  itc 
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nMTiirriri;;  atu-u-k*!  Ua-  three  nr  four  years  Iii**  ili-pn'SHiuri  ii(  xpiriCK  i]i;ii{i«.ri!< 
into  mcliiiii.'holiA  of  a  severe  ami  irrrmt(li:^t>lc  kind.  He  coiiinionly 
siifTurs  from  gUihus.  Tbu  tueliiiicliciliu  iiulv  bu  allu|;vt)it.'r  liiill  and 
heavy,  or  on  ihc  other  ham)  it  may  htwo  nmniaciU  pliiutes:  the  jutient 
niity  be  mocMly,  si-lf  aci-iifting.  nn<l  retiiort(«ful,  or  \m  iiiny  proseiit  ntntiincat 
I)oriu<lH.  ill  which  iiiiiicry  <ir  a  h<»n-iiilt<  btiniiii}:  t)(  thu  nk'm  may  drivu  him 
Co  suicidtT.  Syfit(;niiiiic  mondrmihin  ^ "  jmrnnoia ")  is  ncvor  seen.  A« 
dcprejwion  may  nitcniate  with  in;uiiii,  twi  Miipoi'  m.iy  alttpnmti-  witli  thi- 
vertigo  ;  and  Ln'iU'hiii^pi,  trcmor-s  mid  (>v<<ii  ^|)ile{)tifnrni  Ki-iziires  of  tlio 
cortioil  vnri<rty  «ro  m>t  iiticommon.  Thi>  cianipn,  likewise,  muy  pass  on 
iulo  ^muiriutit  coiilnu-lurv8. 

Paliiiea  form  jiart  of  the  nrdinarv  course  of  ihe  dineaHo  ;  the  kneu-Jerk 
io;iy  diflVjr  on  the  two  sidfs  ;  I'lit,  in  the  large  majority  of  taM',H  it  in 
iriL*i'<-n»od  :  it  is  rurvly  aliKcnL  Tciidun  tvllcXL-s  arc  uft«ii  to  lie  <iL-tL>clv<l 
in  t.ho  forfnmia.  Tht;  ^ait,  tlnni^''  iinct'rliiiii,  ih  ni?v«r  jiLaxic  ;  it 
ntther  atutiiiicM  the  form  of  Hpaitlit.-  |mni]»1u^t>L  AiikLu  clnntt!^,  though 
(»(cea  predt'Dt,  is  not  invariaMo.  Thptit'  |>iii*uti<:  etynipConiB  are  vommunly 
preoedixl  hy  Iromor.     Sensatian  la  virlimlly  iinfirt'ectcd. 

Together  with  this  iWgciiemlinn  mi  the  side  of  the  nervoiis  syst^nn 
the  whole  niun  hI^j  ilcti'nor.itr^  Kh'sh  unit  Htn'iigth  fall  iiwity,  tho 
niciitJiJ  fin"ultjp«  %i'ane,  iiiui  lifo  is  hut  ton  often  [irnlcmgotl  to  the  dnga,  to 
b«  cut  (tbort  nt  latit  by  colli(|n:ttiv«  dittrrho-a.  With  eiujh  Kucce«>ive  year, 
to  use  Dr.  Creighton'R  wunla,  tho  iKiticnt  lii-c<inie.s  mure  like  n  miininiy  ; 
hi*  Mkin  is  Hhiivelled  ami  (iailow,  or  even  hhiirk  at  certAin  poiiilM ;  hi« 
bon<^  pi'oCnule  ;  bii>  muscles  wactc  ;  bia  luuvemeiita  uru  slovr  ami  laiigtlid. 
and  his  H^ti»ihilirie;4  ^iw  mniT  and  ninr'e  ohliii^e. 

PfttbOlOgy  — \Vh«t4:n.T  I  ill;  [KHWJii,  ilht-Hoc  U,  as  in  the  ca,se  of  er^ulism 
and  lutbyriBQ),  fall  diii-etly  upon  the  iifrvoitK  ttybtem  ;  and  the  iimin 
vxteriml  fi^ttiirea,  auili  iu>  et-ythi-mii  and  giiii^renoare  tifcondary  tf> 
dvgenetalioi]3  of  the  nervous  filrurturep,  whether  of  vaso  -  motor  or 
lUroetly  "trophic"  «inj;in.  Although  tht.'  vai*o  motor  rh»rif;p8  iire  not 
no  definite  iw  in  erj^otisni,  yet  in  pelLigra  they  -■»petn  to  lie  of  no 
BQlitll  aecount.  The  niiwl  ubvions  rhnnges  stie  found,  however,  in  the 
spinal  cord  ;  and  llie^o  are  priTiwIy  purh  aw  llip  pfilhies  wcinlil  leacl  us  to 
cxjjwt,  Ikilh  ill  erjiotisni  and  in  pellagra  thr  iKisi^ctinr  rohimns  are 
injured,  Wt  with  a  tlitlerenec.  In  the  mo»t  piunful  cases  of  ergotistn 
the  posterior  root'Znuo.s  are  attwUed  ;  in  pcSIaRra,  ns  the  precHiny 
report' of  the  ityniplomn  would  indieate,  tho  lati^i'al  rohamiiH  ruther  are 
implieaU^I.  On  {H^st -mortem  examiuivtiun  it  j.->  funnil  that  althuu)|;h  tho 
(wwicrior  oohunns  do  not  escape,  the  median  poriion  heing  often  de- 
)»cnonite<l,  the  posterior  Miot^aonci*  an?  ni-vn-  attJuki'il.  Hut  the  weijiht 
i>f  the  (liHcatte  falls  on  the  croii«cd  pyrnuiidal  traetK.  The  direct  eerelH'llnr 
tracts  arc  never  touched.  The  cell*  in  the  anterior  horn  are  deeply  pig- 
mi^uw-tl ;  hut  the  mut.eidar  atrophy  of  Uie  hiter  phases  of  the  niahidy  is 
geiicnd,  not  particuliir.  The  lesions  of  the  powterior  f<iliirTiri«  fall  ehi'efly 
upon  tho  eervi>-al  :iiid  (ippiT  lifir«il    rejjiori  :    (htwi*    of   tlie    later;>l    column 

rather  u^njii  thu  middle  and  lower  thirds  of  the  domal  region.     I'ig- 
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motiiation  is  also  found  in  other  iiitemul  organs  nriH  in  Uw  ii& 
In  imthulogieal  cliaracU-r  lh«  vhatigCA  »eeni  rather  to  bo  eJCUofc"' 
filow  deguiioraiions  tbuii  iriHAiiiiuu lions  :  they  arc  prolwitily  nut  in»rfiuJ 
of  a  prognwsive  kiiiil ;  the  iiilviiiic«  uf  thi;  mischief,  nt  utiv  inu>  v*'^ 
(Birlier  sUigf^  of  th«  tlisotwr,  floiXMids  on  thn  persii»lonce  of  the  tW"' 
Thu  liniiu  prcsuiiu  guoei-ul  wiutling ;  the  ventricles  aru  BOtucvfait  ^ 
tended  nnd  contutn  soma  t?xcess  of  fluid. 

Dla^rnosis. — In  conntnoi*  where  iiellaj;ra  is  known  thero  can  be  &ldi 
dilllculty  in  dctculiuii  uf  ihu  uuilidy.  wen  in  lU  early  stii^s.      The  Mh 
disfUisct  to  which  il  ^how.s  nny  lilttMU'e^  hi'lon^  to  the  sanx-   rlaiM  uf  ^ 
grt»»ivv  duniGnti;u«.      lit-ncnil  ]^iunt1yi^i4  of  the  innatiH    might   nt  miIb* 
momt'iiiK  present  eunio  rescniljlmtcc  to  pellagra  ;  but  lh«  chiLriLCt^r  oi  tb 
Itsions  of  the  Iim))s  or,  if  in  ntrc  cjtses   the^e   he    a}>scitt,    the  UrV  4 
graniltuiic  ideas,  the  fufiturc^  of  thn  palsy,  and  the  history  of  the  'irp 
of  the  atUiult,  wyuld  direct  the  observer  to  a  (nie  opinion.      The  8(*«A' 
may  Iw  Jiffocted  in  pcllnj^ra,  hnt  not  in  a  rhiiraoteriKiic    fushioa     Ti* 
pnpiU  are  nuvi.-i-  lixeil  w*  in  tnlieit,  but  honm  myu«i«  is   t.ifit*n  tim^ni 
Cii^cis  ure.  however,  i-ecorded  of  the  coincidence  of  the  twn  Tniiluilic^  io  il' 
aamo  pei-son.     The  disuirKinccs  of  soiisihility,  if  any  Imj  pix>««.-nt,  «»i  il< 
eruption  may  i»uggi-«t  Jepnwy ;  and  lepraity,  like  peliujjrrii.  nwy  prrtirj'^ 
remifljiiona  if  not  dufiniie  seaeonal  pliasL's.     In  nuiiular  leprosv,  b«<wri«, 
the  giMnidoms  of  the  dkin,  and  in  nniMthctic  leprosy  the  iirrVe  chiitii.*' 
«re  cli;uact«rit*tic.      Thn  cnhmr  of   the   skin   nrny  not    \to   tltiJihc   that  in 
Addiaun'a   dtscaito :     hut    the   eniplirm,  or    in  itfl  nbsoiico    the    ntfvou 
aymptoms  of  pciIlFigru,  uoidd  ^nttice  to  indicate  this  tlisciwe. 

Prog:nosi8.^When  thu  di*iKWie  ha*  recurred  for  throe  or  fonr  k«kih 
and  cjtjjociiilly  if  the  mind  Ik^  alU'ctctl,  the  progriosia  is  very  IwL  I 
gathered  from  the  pliyjtieiana  of  llw  Iliilian  hinutic  a.syltimit  that  wcowrr 
of  patient*  once  arrived  at  tlitf  a«ylum  »t;ige  of  inwinity  is  almost  n» 
known.  Still  these  are  extrL-niu  ca»C8 ;  the  mentally  utflietni  in  tin' 
earlier  phases  may  recover :  only  too  often,  however,  the  advunou  of  tlaU 
i»  inexorable. 

The  only  treatment  is  to  remove  the  e«u8e8  of  the  into.vicntion,  awl  >«f 
the  failure  of  rv«i«tancc,  and  thereafter  ti>  ti-cnc  the  symptoniit  on  geiitnl 
prini:ij)'.ea. 

Thic  .Mini-iSiT  of  Agritnlture  in  Italy  hna  provided  <iryiii;j  npnamtu 
for  gruin,  liiikL-rii-'S  Mini  ulht-r  hygienic  [Lflviiiit.-igi>i),  ini'Itulin^  ln-tt(>r  hniiM 
acroninnidaliun,  in  the  infected  districts;  also  "  pen»^«^Miari,"  or  plaw* 
fnr  thrt  ti-cntmeni'  of  '*pellagrosi,"  for  thme  patlentA  on  whom  the  duMfc 
h{iH  gnined  h  Imtil.  It  ii*  Atated  (^Tu)  that  a  defrcAA«  of  the  auil«dr  h« 
fotluwinJ  un  ibcise  refonns ;  except  in  the  di»lrict  of  Penijpa,  in  wbiek, 
for  certain  inridcntal  reasonti,  the  malady  fierni»  ui  have  incroBaed. 

C.  Latuyris^m  is  the  name  fiivcn  hy  Cantani  to  another  timl  d« 
dun  directly  to  disoiuod  grain,  and  more  rt-nnnely  to  wrcichetl  condiii 
of  life.      At  the  t-nd  of  llio  list  cuntury,  tind  «t  the  l>ej{iniiing  of  tho 
BUBpieiuus  artwo  that  certain  pulsies  uf  the  legs  were  due  to    tho  use,  as 
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sativiui  ami  the  I,.  r]r4>ra 
Uwisase  has  been  ot>servcil  in  the  (lo|Kii'(meiiUi  of  Luirtj  ct  Chur,  in  the 
Abru£Z),  ub  Alatri,  at  Alluhiilmcl,  hjkI  in  Ka)>ylifi.  No  poiuuDous  niib- 
atAnctt  has  been  a>opArat£<l  from  thfl  piilcu^ ;  and  indeed  th«  promo  sp^^cics 
conconiccL  is  not  fitiully  detennined.  It  im  sitid  th»l  foreign  Mx-ds,  Kuch  aa 
a  ft]H?dcs  nf  Krviim,  mixed  ai-riiicnt.-dly  wiib  thu  puUc*,  uiiiy  (In  thi)  mis- 
chief ;  or  ii^iin  ihut  ihc  I.,  piirpurctw  or  lht>  L.  olymcnum  tnuy  be  tho 
uflfuniiing  tngrediiMiU  Ou  tho  whole  it  Beenu  moet  likely  that  tho  L. 
siitivUB  or  ciwm,  or  both,  am  roncitrnnd  in  llj(i  t'vil.  An  uxcliwive  or 
nlmrrtt  cxchbiivc  diet  on  the  chi.  k  po«,  imd  wrelchod  conditions  of  life, 
B(H}m,  as  in  Ihu  two  prt-ccdniy  diNwisL-s,  Lo  Ijv  .iccvKsory  I'auBt)*.  Tho  out- 
lircak  at  Alhihabail,  dL-soriSi-d  liy  Irving,  followed  n  fuilniu  of  tho  whi'ut 
crop. 

SymptOIDS. — I^lhyrifctu  is  a  tjuickrr  diiscaso  than  oitbi.T  of  iho  two 
prw^ding,  and  not  so  mthlcas,  ()n«  niorniri;i  the  patient  inay  find  him- 
self unal/le  to  gft  out  of  hud  ;  his  liralw  aio  stifF  and  creepy,  hihI  in  some 
vpidemics  mnch  jiairi  in  lliii  Iwiok  ib  ('ompliuiiKd  of.  ]>iirin);  tli»  iwxl  fuw 
«layi»  a.  tremor  and  imccrliunty  are  olworvL-d  in  tho  haml!>,  anil  thu  sdlTncBft 
of  tho  leg^  is  seen  in  »  peculiar  gait  which  diUV-i-s  Jiomeivlwt  fnjm  tUiit  of 
onlimiry  spastic  [ml^iy.  The  aucoiniu  which  I  have  roid  ut-i-ni  to  di»>crilH) 
i\  pocntiur  nudity  of  tht'  (lorso-luniluir  miiMcle*  ifci.  up  on  the  aide  oppo- 
alo  to  inch  leg  as  it  is  advanced  in  turn  ;  giving,  if  1  ntidersUirid  thu 
account  properly,  !i  throw  of  the  tnink  k-ickwiinlH  anil  eidawnys  n^^aimst 
the  weiijlit  of  the  advaiiLing  kg  Thns,  oa  tho  pjLtiont  walks,  tho  hfyid 
and  lioiiy  must  l»e  thrown  inU.'  a  KUcccwiun  of  oiuies,  deseriljiny  a  Kcruw 
or  a  chain  of  figures  nf  eight.  Thft  leg,  on  lh«  other  hiind,  with  the  toe 
p<iint<x)  and  the  heel  drawn  up,  ia  thrust  out  with  a  tremnloiu  oxtension 
and  nddiictitin  \  thnn  the  Uta  n^aches  ihu  j^rcund  hofore  the  hunl,  or  tho 
heel  may  never  reach  the  ground  :ii  all,  and  the  gait  hecomc  a  tripping 
on  the  toes.  In  some  epidcraiM  the  gnit  in  «aid  to  liuve  more  of  an 
ataxic  chanicUT.  and  the  pain  to  bu  giviitcr  ;  na  if  tho  poieon  fell  more  on 
the  poAtorior  cohimn<t. 

Tho  dUturhanccs  of  sensation  Hocm  to  he  no  jeRH  remarkable.  Hyper- 
ipsthefttn  and  panrsthcBia  of  the  legs  may  h<i  followed  hy  anipsthesta, 
when  the  skin  reHcxes  are  lost.  Thfi  tendon  reflexes,  however,  are 
iutensificd,  aa  the  reader  will  surmise.  IntolernMe  crcepictgH,  as  in 
erotism,  al.so  torment  tho  Hiifferor.  The  upplicjition  of  the  hot  moist 
•poni;*'  to  Iho  spine  calls  forth  thi-i  creepinii  mid  tremors  of  the  legs. 

The  evolution  of  thew*  various  eyinptomu  takes  four  or  five  weeks. 
Tlio  sphinrtera  \\r«  not  aiTcclcd  m  n  nilu  ;  but  in  severe  ejiidemic^  and  in 
bad  cases  hoth  anal  and  vphichI  sphincters  are  said  to  he  [lakied.  Ifetea- 
tion  of  urine  is  mor*;  rommini.  Sexual  power  is  cnfcehled  or  Inat.  In 
none  of  the  account.*  whieh  I  hnve  read  ia  mention  made  of  the  arms, 
eave  aa  being  occasionally  tremnlous  ;  it  would  «cem,  then,  that  the 
poison  falls  rather  uihhi  tho  hiwor  jBirt  of  ihe  cord. 

Pathology.— T-athyrisni  is  a  milder  disease  than  cither  of  the  pre- 
kinds    nf   grain    puisonint: ;    hene^j    nu    doubt  the  greiU   imper- 


fectioii  of  th*^  post  - mnrltim  rorfH-Hs.  Sinh  notes  an  *'tioft«n)nj;  o( 
tho  foni,"  and  other  Hncli  iniicntmtfl  luid  VAgrio.  phnwes,  giro  ui  linl« 
information ;  at  prcsont,  therefore,  the*  prcciiic  l«viiun»  can  Iw  infcmil 
ivom  tlie  svniptora*  only.  Thece.  I  need  suaix'ely  my.  paiiut  to  tW 
Uteml  and  pai^ivriiir  onhniuiM  In  the  Iimiltur  re^jtni  a»  Mperially  tlie  mm 
of  tho  activity  of  the  morbitic  agont,  what^vur  thii*  may  '*"*- 

Diatrnosis. — The  only  'lineiwe  whicb  eimuI.tto«  latbyri<(m  tt  kB 
clfisely,  is  Krh's  By|iliilitic;  spinal  piiUy.  The  epidemic  iKvurrenco  0I 
lathyciam  und  prohaldy  thii  aliMnce  of  all  Kvphililic  ant«i;edenU  irill 
BuBieti  for  dietinctiuii.  In  ca«e  uf  duubt  the  grain  may  \te  toBled  on 
animals. 

Prog:nos]s  !)i-:<'niR  U>  he  murt-  favotira)iW  thitn  in  the  two  (onmr  Uod* 
of  ^niin  ptiisimiiig.  [f  the-  diet  Iw  changed  1>(-fore  the  cord  has  beeoa 
d»i!ply  tliHorpinisi-d,  n-ciiviiry,  aa  I  nndrr»4Land,  is  to  W  anticipHled. 

Treatment  at  present  consists  only  in  this  diaage  of  diet  uid  in 
mfiirni  dI*  ottnir  ad%'prRL'  L-otiilitiona  of  life. 

Domestic  animals  tiorm  to  ho  liahle  to  UthyrtAm  -,  though  on  thu 
matter,  a;;;aiii,  there  Reeiii^  to  be  some  dificronce  of  opinitm.  Some  autbon 
assert  that  animals  liavp  liynn  frd  in  vain  on  the  pnUe.  no  morbid  cm 
ft<M|Uenr^\i  having;;  fotlowod.  In  other  epidnndcft  the  domestic  AninudA  >n 
raid  to  hnv(!  sulfercd  distinctly  enough. 

I  nccitleti tally  dropped  npon  two  dcArnptiotis  of  lathymTn  in  borwK 
induced  hy  feeding  tliom  on  lathynis,  which  are  of  much  int«r««t  from  ■ 
paih'jiogical  point  of  view(l.'>.  .lO).  Tbe  horee  seems  to  preeontaBWiesJ 
Hymptonis  liiffercnl.  fnim  that  of  man,  which  mny  Recount  for  the  dis-iriK 
ancy  uf  t]i«  iicrniints  [»f  tliR  siiaceptihility  of  animals.  In  tliM  horsv  the  haul 
and  respiration  are  chiefly  affected,  and  the  larynx  especially  ;  so  that  ll» 
animal  stands  \t-ith  stretchcd-out  neck  xtriving  againitt  tli«  aapbrxia  whi<4 
soon  destroys  him, 

After  death  the  nii»chief  in  found  tnainly  in  the  cells  of  the  anwior 
horns  of  tho  mid.  M-hich  are  dindiiishefl  in  number  and  atrophied  ;  thrrc  is 
also  thnjiii  Iritis  of  the  small  arteries.  Tbe  arteries  arc  also  thickened,  Tbr 
heart  preaunls  signs  of  fatty  degeneration,  and  so  likevise  do  tbo  intriuK 
tnusclefl  of  the  larynx. 

If  on  careful  repetition  of  these  obaen'ations  tho  resnlta  tire  found  to 
be  constant,  and  to  l)c  attnbiuable  to  the  pulse,  they  may  indicate  (bjit  tbe 
netTotu  mischief  is  not  primary,  hut  coiwequeut  up(»n  vascular  lesioru. 
Thrombosis  is  mentioned  in  the  tkceoiints  of  the  sjiiiiul  1e«tot)s  in  tou. 
If  this  ho  correct  it  woidd  auggeat  a  similarity  of  action  between  the  latlinit 
and  the  ergotic  poisoning,  in  the  former  of  which,  as  we  have  seen,  cuii^lU- 
tioilB  are  formed  in  the  smaller  ai-teries. 

T.  C.  AiXBtm. 
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Cases  of  poisoning  by  ccrtiiiri  fim^ui<s,  oaten  iu  timtnkt?  fur  tbu  editlu 
nmabrooiu,  »ro  far  from  iinrnmiimn.  Ihi'  [Hiisdnona  ck'tneiit  in  raasl  of 
ihcM  coses  is  niiisciiniio.  ^[ll;$cA^illo  lia»  hcun  prodticc^l  .trtitk-ially,  l>iit  tho 
artificial  drug  sfcras  lu  diflL-r  in  soiiiL'  '[imiity  from  tiiu  tiiitiuul  ulkaloid 
(Bnintoii).  Muscarine  Iicltmjp!  Ui  n  I;irj;«  pcmp  of  sulisuuituwi,  the  iiiil:- 
vidiuU  of  wIiLch  are  not  yot  tlcfitiitoly  disfriTnina.tcd ;  tliey  are  cloat'ly 
allied  .to  tho  8utMt»m'.(-s  kntnrn  as  ptomaint^s  [ride  arL  *'  PtoniBino 
Poisoning"].  In  Bomc  fungiisca  choline  is  the  nctivo  agent  j  but  cbolino 
and  muacarine  arc  closidy  allied  liodic-s.  Happily  ni'iuly  all  tliew  bodie* 
t«aJ  to  produc-Q  vumitinjj,  hu  ibut  ihu  BiilTuri'r  usually  rejocta  soiDQ  part 
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of  the  poison.     The  diitn-hcea  likewise,  ri  often  a  fcAture  of  this  kiiid  of 
poisoning,  may  be  eliminative. 

Muscarine,  choline,  and  their  allies  are  therefore  to  be  regarded  u 
[jfoducts  of  decomposition  of  nitrogenous  substances.  Perhaps  no  mask- 
rooras  are  aife  as  foot!  if  they  l>e  in  a  state  of  putrt-faction.  Tbis  it 
not  the  place  to  give  a  airefiU  account  of  the  characters  which  (tit- 
tinguish  the  edible  funguses  from  the  poisonous.  We  cannot  absolutely 
say  th^it  every  mushroom  with  pink  gills  and  a  ring  on  the  stjilk  is  saie; 
but  this  rule  is  generally  true  no  doubt.  Ko  reliance  can  Wplacwi  upon 
previous  preparation  or  cooking  to  avoid  the  dangerous  properties  of  thi 
poisonous  kinds. 

Symptoms. — Muscarine  and  its  allies  are  most  active  ]>oiso[is.  Xot 
long  after  the  meal,  vomiting,  diarrhoea,  prostration,  and  even  crampi 
set  in.  By  the  myotic  action  of  muscarine  the  vision  may  l>e  affected. 
This  poison  also  salivates,  though  it  represses  perspiration.  The 
most  remarkable  efTect  of  muscarine,  however,  is  upon  the  heart;  it 
paralyses  the  Ciirdiac  muscle  and  stimulates  the  inhibitory  ganglia.  In 
children  corivukions  may  occur.  In  fatal  cases  the  intcmal  org&ni 
present  no  characteristic  features. 

Diagnosis. — If  the  pupils  be  contracted,  and,  again,  if  bits  of 
fungus  cjin  be  detected  in  the  vomit  or  stools,  the  diagnosis  is  certain: 
even  if  the  circumstances  of  the  occurrence  be  not  explicit.  In  any  case 
the  symptoms  will  point  to  [)oisoning  by  some  cadaveric  alkaloid. 

Prognosis. — Recovery  is  the  nde  in  these  cases,  unless  the  dose  be 
\'ery  large  and  the  rejection  of  the  poison  very  defective.  Collapse  and 
failure  of  the  heart  and  respiration  are  the  chief  dangers  to  be  averted. 

Treatment. — The  first  end  to  lie  sought  is  to  prociu-e  elimination  of 
.13  much  of  the  offending  substance  as  possible.  The  emptying  of  the 
stomach  is  to  be  aided  by  the  usual  means.  Exhaustion  must  be  com- 
bated by  diffusible  stimulants  by  the  mouth,  or,  if  this  be  ditficult,  by  the 
skin.  Happily  we  can  do  more  than  this  :  muscarine  has  a  specific 
antagonist  in  atropine.  By  this  physiological  antidote  the  dangerons 
effects  of  muscarine  upon  the  heart  and  respiration  are  opposed,  A» 
soon  as  the  pupils  dilate,  or  sooner  if  the  case  be  understood,  sulphate  of 
atropine  must  be  injected  subcutaneously,  and  the  dose  repeated  m 
seems  necessary.  At  the  same  time,  of  course,  other  means  of  restoration 
will  not  bo  forgotten. 

T.  Clifford  Allbutt. 
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SNAKE-POISON   AMD   SNAKE-BITE 

ioMoL'S  Biiakes  arc  found  slmoet  »H  over  the  (eiu[i«rute  and  tropical 
bns  of  ifae  work),  vil.h  the  exc4>])lion  of  New  Zenlniid  mid  Oceanic 
Islamlfl.  They  are  dividtrd  by  nfitundists  into  two  rn;nii  cltii*«c!» — 
{i.)  pfixoiiDiu  rolubriae  snakes  ;  (n.)  vipeHiie  nnakes.  Thesti  two  cliuses 
proseiit  diiTereiiL-flS  in  elMicture,  aiul  »Uo  in  the  pruperlics  and  toxic'' 
action  of  their  poi<«oiia.  / 

Among  the  more  iiuportunt  of  the  poisonoiia  colubrines  nrc  tho  ce/A»8 
(Xnja)  and  kmits  (BhnijuTirs)  in  A»iii ;  the  romi  siinkes  (Kl"ps)  m  South 
A-tiieriva;  the  mocca«iii8  (/ijiri'^i-r»ii'n)  in  North  Amnion;  nnd  the  tiger 
fiitiiku  {H^pl^rrpiutitu  ctirlug),  hhick  snake  [P.^cuiJtriii.'),  and  diini-adder 
{^j-tfutttl/u'jifiiM)  in  Ausiraliii. 

The  Vi[ieiid»  are  represented  in  England  hy  the  small  viper  (Priim 
henta)  ;  and  snmc  other  btuaU  8pi>ciei4  are  found  on  the  continent  of  £uropa 
North  Americii  pomowoi  the  rattlesnakes  [CrflahrM) ;  and  A»iu.  the  chain 
riper  (Haboin  JiufstlUi)  and  Ecliit  cantiaia.  There  u  iio  tme  \iper  in 
Austriilin. 

Poison  apparatus  and  mechanism  of  bite. — The  poition  is  secreted 
hy  the  CL-IU  of  a  compound  rac-i-nmHC  ({land,  posseaaing  hirgo  alveoli 
which  liicrvo  as  a  receptacle  for  the  venom.  The  glands,  one  on  ench 
ude  of  the  head,  are  placKl  behind  the  orbit,  and  Ijciifaih  the  umsseter 
inUAcles,  with  which  tboy  arc  intimately  connected.  In  an  adiill  colira 
lh«y  arc  about  the  jiim  of  a  large  almond.  The  gland  i«  the  homologiie  of 
the  parotid  ejilivary  gland  in  otbvr  vertebntt«».  Fivni  ihu  anterior 
margin  of  the  gland  a  tliict  putsaos  forward  along  the  side  of  tlx:  iipiicr 
jaw.  Just  in  Imut  of  the  fang  it  donhlf*  on  itself  so  as  to  open  by  a 
ionsll  papilla  on  the  anterior  wall  of  the  sheath  of  mucous  lueuibrano 
which  embraces  the  liasc  of  the  tooth. 

The  fang,  in  the  great  majority  of  venomous  snakes,  is  a  functional 
tnbo,  with  the  lower  opi^ning  iiii  the  anterior  uurfauc  ni:ar  the  biii-e,  and 
the  upper  opening  on  the  same  surface  within  a  abort  diKtimce  of  tho 
point.  The  gland  duct  is  composed  of  fibnjiis  tiMUw  and  is  lined  with 
epithelium.  Xumeroiw  itmall  gland  alveoli  o(»c'n  abmg  its  coufse.  I>r.  Weir 
Mitchell  found  a  mii^nil.i.r  sphincter  in  the  course  of  the  duct  in  crotaltui^ 
hot  DO  muBi'ular  tisHUe  has  been  obsenod  in  other  epeciea. 

ViTicn  the  snake  opens  its  jawa  before  au-iking,  tho  pois'on-fanj.'a  are 
erected,  and  the  sheath  of  mucous  membrane  ia  drawn  tii,'btly  over  the 
anterior  surface  of  the  tooth,  so  as  to  bring  the  poiBon-dvicl  into  appo- 
sition with  the  opening  at  the  base  of  the  fang,  Krcction  of  tho  fangs 
takce  phiee  to  s  greatar  or  less  extent  in  diflcrent  snakes,  and  in  effected 
hy  a  somewhat  difTcrent  mcchanisni  in  various  species.  When  liie  nnake 
•trikes  it  closes  its  jaws  like  a  dog  on  the  part  bitten.  The  principal 
muacles  which  close  the  jaws  are  thu  masseters  and  internal  pteryg''<ids,  the 
former  of  which  is  inKcrtcd  into  tlie  capsttle  of  tho  poiauu-jjlauda  in 


jiucli  a.  nuiiincr  na  Ut  comprnss  it  [wwcrfiilly  when  tbu  uiiuiclc  ci-MirafU 
ThiiH  tliB  puison  is  dit<chargetl  at  tli«  moment  llic  fangs  iwiifiraic  iW 
iikii). 

Description  of  venoms. — To  obtain  venom  in  n  pniv  nutc  for  per- 
pTOOB  i)f  rlmmicjil  cxfiniinnlion  and  exporimenLiI  itujiriry,  th«  l«*l  mrtbaj 
is  tn  ullnvr  thr  Aniike  to  Lite  an  nrttiiuiry  Inr^<*  wiLt«^h -glosft  whicb  (m 
t)een  covorwl  with  thin  nilil'er  iiihc«tirig,  such  a#  ilentiaU  iwe.     Tb*  (uiiPi 
peni'tniti!  t)i«  nililiur  lunl  all    con taml nation  hy  tbe   BecreCiotn  of  tW  i 
niixitli  iii  etr<-rtux1ly  pi'e vented. 

Snalic- poison    i»   a  cleur,    limpid   ttiiiil   of    u    pwle    straw    lo  yellow 
colour.     Tho  colonr  viirt<vi  witit  the  pigmcntr«l  huhit  of  thr  analir,  .-ud 
also  with  the  coiu-onti'ation  of  the  venom.      Thu  i-eavtion  of  ttw  vt^tian  h 
lUmoHt    irivui-iaMy  acid.     The    alkalinity   oW-rvt^i    in  »unie    emes  oafj 
Iio    acconntPfl    for    hy    admixliire    with    alkaline    salivii.      The    iperiB 
gravity  of  venoms  varii-s  con^idenibly ;  but  on  an  average  it  t»  nlfc>iji  the 
same  for  most  varieties  of  siiiikc^,  namely,  1050.     Venoms  usually  mntatn 
about  30  per  cent  of  solids ;  but  I  have  myself  seen  vwifttioiw  in  lint , 
poison  of  Australian  en&kes  of  the  same  sjiocies  between  1'2  per  c«iit  and 
67  per  cent;  and  Xicholson  in  oobra   venom  hae  reronle<l  varbtiniu  ^, 
nearly  as  wide  a  innge.     Most,  venoms  are  ta«teleM,  Hut  cobra  poit 
said  to  possess  a  disagreeable  bitter  taste. 

Venoms  dry  rapidly  at  IS""  lo  20"  C  in  a  desiccator  orrr  oildmB 
ehlorirJe.  As  they  dry  they  cmck  in  the  same  manner  ax  altiuiuifi  tf 
glim  iinibic  under  the  same  cireuiuslances,  and  form  tntniiJuccnl  ■olx 
which  hnve  suggested  a  crystalline  striictore.  Dried  veiUHnB  disBolrr 
again  readily  and  completely  in  water.  Perfectly  dry  vc>noai  in  »  »fli 
corked  bottle  keeps  indefinitely.  Weir  Mitchell  kept  some  croUlo" 
venom  in  his  possesion  twenty-two  ycAn*  without  ajiparent  diminiitMB  of 
toxic  pawer.  I  have  had  some  venuuu  for  nearly  three  ye«r»  which  «rr 
an  d«idly  at  the  present  time  as  when  first  procured.  Venoms  in  hJu 
lion  ill  water  do  not  keep  well ;  and  perha)M  the  many  assertion*  ihtt 
dried  venom  deten'orates  with  age  nmy  be  accoimied  for  by  iiujiwlrti 
desiL-eation,     Solutions  of  vetiom  in  {glycerine  keep  indefinitely, 

Microscopical  examination  of  pure  venom  reveals  nothiiiK  cxoepi  *n 
ncwisional  epithelial  cell ;  but  if  the  poison  bo  contaminated  willi  fltiri^ 
from  the  month  it  contains  epithelial  settles  and  flalirary  corpiiedM  la 
abundiiiiL-e,  aird  aJKO  Iiacl-t'iia  of  various  kinds. 

Composition  of  venoms. — U  has  long  been  known  ibai  snakf 
venoms  contain  albuminous  bodie-i  in  solution  ;  biit^  owing  to  i^nmnuM 
of  thy  toxic  proiKuliTO  of  )nolejd*,  the  active  principle  was  sought  for 
in  other  cotistituenta.  Weir  Mitchell  vru*  the  first  to  dcmojwlnu 
the  fnct  that  the  poisonous  properties  of  rattlesiiftko  venom  reside  i» 
tho  albuminous  cotiKtitiicnts;  anil  tho  work  of  this  uecomplidhed  aoilx'' 
on  the  venom  of  tho  rattlesnakes  foraied  the  first  step  in  our  knortcdp 
of  toxic  pvotei(]«.  Since  Mitchell's  uurk  was  publiahed  his  results  iuve 
been  extended  by  other  observers  to  a  number  of  dilTcrcut  kinds  of  coakei. 
The  jHisdibility  that  the  cffecta  of  venomc  ore  due  to  constituent!  oth« 
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[imtcitSs  has  l>ecn  carefully  ronniclnrotl ;  then?  in  imnr  im  itimbl  thai 
active!  ngftnta  in  nil  venoms  an«  protcids.  VDnnms  arc  aloKHtt  pure 
>luttotin  Qf  ppjltids,  ami  jrideert  tontjiin  little  v\w  i-xoopl  a  trace 
iiioi'^^iiiiiL'  K.i[tfl,  it  Pinnll  i|n;kEit)ly  uf  an  or/^iiiii;  lu'jil  mid  h  rototiring 
WXcx.  Ultimaii"  analyflOi*  of  colim  poisiin  liavp  Wfii  mad)'  t>y  IV*ifi'i«or 
'^cellar  i>f  C'alciitts  and  by  ProfcMor  Armstrong ;  these  :\niily«c»  |>oiiit 
'*-o  u  ^tmiiml  reacmlfliUKM!  Iietween  the  r;i)ra]K>Hitiun  of  lIiib  vuiiuin  kikI 
•jrotrwifl. 

Keivnt    repearclHw    uii    llie    subject    show,    jw  was  nuiiiy  yeAW  *gO 

^uiiitvd  <put   by   Or.  Mitulti^ll,  tbiit  vt'iHHtiR  ar<<  iii>t    »iiui'1<j  &u)i»tarico6, 

Mitu  c.)i]tJiin  two  or  more  poiscftioiis  prciicids  ;   tind   that    in  thu  varj-ing 

"proimilidiM  of  tliwe   in   vcnoriiR  from  iiili'i?i-orit   s^iecifs  "f  snttkcs   may  \ui 

rfouixl  tliu  4-xp]ui]»Liim  (if  \\w  clitft-nMit  cfft'ctri  whirh  fullow  the  inoculation 

!of  the  HKvemI   poisoiiR.     Sorao  of  tho  proleiiis  proxcni  in   vciwm*  itrc 

[p  clasiitit'd  with  tlilGculty  in  our  pru««nt  eystem.     A  elaafi fixation  which 

lis  iielunnincd  (anum^nt  other  niactions)  l>y  (lohit)ility  in  W(it*'r  or  diltilo 

I  salm*.-  sohilioii*,    ciMguUtion  hy   hi-;it,  and  sfjlubiliiy  or   iiiKntiihility  in 

watt'r  Of  Buliiie  st>iuti<in;j  after  |'ruloiige<l  sojourn  under  alt-ohol.  is  a  very 

iirUilmry  one  ;  jiihI  it  is  to  liu  ttxjH^clol  that,  ii«  our  kiiowlcd^^'  nf  ]in>tvids 

incrfMises,   more  tnilividiiaU  of  the  group  will  ho  found  which  refuse  to 

fait  into  lino  with  the  members  hitherto  known.      The  toxie  pi'otuids  of 

th(>  poison  of  p&eudeuhis  ai'L- tonipltUfly  prmipiiutpd  hy  ahsohili' alcohol  in 

excess  ;  yet  uflcr  aijt  inonths  uhUlt  alohol  thetic  proteids  dissolve  readily 

mid  eTiLiridy  iu  dilut«  saline  sohitioiis.    I'his  |Hjison,  iiLtvcrtheless,  contains 

a  body  which,  by  its  eohibility  in  water  and  coagidation  ly  heat,  would 

lead  one  to  cIom  it  with  albumina.     Tho  Holuiion  of  the  ukoholiv  ])recipi- 

tal(j  (day  coagulates  on  beating.      Weir  Mitchell  found  that  the  jirolcids 

of  crotJiiuB  venom  u-erfl  rnmjilotely  )H'ecip{Ute<l  by  alcohol,  and  that  the 

pre  L'i  pi  talc  wa^  "  more  or  less  sokiblH  in  water, "  "*inietimes  cnmplfU'ly 

BO  ";  also  that  it*  solution  ctmgidatel  by  heat  and  behaved  generally  just 

as  thn  original  anlution  of  vonom.     Cobni  venom  Itehaves  in  the  s;ime  wiiy. 

Venoms  contain  prot«ida  which  pojtseii*  on  the  one  hand  rharatteristica 

of  the  alUiminft  or  globulins,  and  on  the  other  those  of  proteoses.     This 

has    led  to  a   certain  amount  of  confusion — one  objerver  classifying  ■ 

verinm  [>roteid  with   the  albumins  or  globulins  beca"»e  of  iU  Whaviour 

when  heateii    in  lioluliori ;  another  prefernng  to  place  the  same  pititeid 

amongst  the  albumoscs  on  airoimt  of  ii-'»  continned  sohiliility  in  water  or 

dilute  >aliue  ftolutiuus  after  prolonged  sojourn  uud«r  tdcohol. 
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Table. — Behaviour  of  Venoms  with  Kcagents. 


Nifrii!  arid     . 


Pioric  acid 
Milloii's  reagent 

Caustic  potash  and 

traco    of   copper 

suljihatc'. 
Sa  til  ratio  a    with 

chloridi;  of  nodi  um, 
Siiturationwitliatit- 

phateof  maKnesia. 
Saturation  with  sul- 

phatuoramnioDia. 
Dropping     freah 

vimom  into  excess 

of  water. 
Dialysis 


5%  solution  of  sul- 

pliido  of  coiipor. 
Al(;ohol  (absolute) 


Ferrocyanide  of 
]  1(1  tassi  11)11  and 
n'^etic  O'rid. 

Uoiliui;  solution 


X 


Cnliri  Vi'iiom. 

r»«  11(1  sell  Ik  Veil  rim. 

Crutxliu  V'U'xn. 

Precipitate  ;     solu- 

Precipitate;     solu- 

ppt 

tion   on   heating 

tion    on   hcatin-;; 

reappearing     on 
coolinir. 
do. 

reappearing      on 
cooling. 

do. 

Usual  proteid  reae- 

Usual  proteid  reac- 

Usual proteid  ruc- 

lion. 

tion. 

tion. 

Pink    hiuret    reac- 

Pink   biuret    reac- 

Pink reaction. 

tion. 

tion. 

ppt. 

ppt. 

ppL 

ppt. 

ppt. 

ppt. 

ppt,  ;  fdtrate   pro- 

ppt. ;    filtrato  pro- 

teid free. 

teid  free. 

Slight  cloud. 

Cloud. 

Considerable  cloail 

Small  ppt,  ;  filtrate 

ppt,  ;    filtrate  con- 

Considerable pjit : 

contains  proteid. 

tains  proteid. 

hitrate    coDtue) 
proteid. 

ppt. 

PI.t. 

ppt 

ppt.  :    solutitm    in 

ppt.  ;    solution    in 

ppt.  :    solulinD   in 

H,0. 

dilute    saline 

dilute  ttaliue 

solution. 

solution. 

ppt. 

ppt. 

ppL 

ppt.  ;  solution  still 

ppt.  ;  solution  still 

ppt  ;  solulinn  stil! 

contains      toxic 

contains    toxic 

contains  t>mo 

protciil   in    large 

proteid. 

proteiii   in  small 

amount. 

animuit. 

Dialysis  throws  down  all  th<;  coajpilablc  prot^ids  of  cn>t.ilii3  vonom. 
Some  toxic  proteid  slowly  dialyses  through.  This  ia  especLilly  the  c-,i« 
with  cobra  venom. 

From  the  above  rcactiona  it  is  obvioua  that  all  those  venoms  conuin— 

((')  A  proteid  coagulated  by  heat,  {li)  Proteid  or  proteids  not  thrown 
out  of  solution  by  thi.s  means. 

A  isolution  of  freah  venom,  if  acid,  gives  no  precipitAto  by  careful 
neutralisLitioii  with  dilute  potash,  thus  excluding  albuminate  ;  and  aftw 
saturation  with  Am^SO^  the  filtrate  ia  proteid  free,  so  that  no  peptone  in 
the  present  restricted  sense  of  the  term  is  present.'  The  proteids  reraaiD- 
ing  in  solution  subsequent  to  boiling  are  albumoses.  Cobra  poison  con- 
tains proto  albumose,   and  so  does   pseudechis  poison.      Crotalus  veBtan 


'  Weir  Mitilicll  a'lil  Reichert  described  a  "peptone"  in  crofalus  venom.     By  it«  "■ 
notion  this  protiul  wouM  at  the  present  liine  lie  classed  amongst  the  albnmones. 
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would  appear  to  contain  u  body  which  is  moro  accurately  jilacod  amongst 
the  d(;iitci-o-all)umo8e8. 

The  amount  of  proteid  coagulated  by  heat  varies  considerably  in  the 
several  poisons  from  different  species  of  snakes.  This  variation  in  amount 
is  illustrated  by  the  following  table  from  Weir  Mitchell  and  Reichert : — 


AriciHtnHiiin. 

Cub™, 

7  a 

1-75 

%'l-'l 

9S-25 

_ 

_      . 

Coagiilalile  pnitcid  24'li 

Noll -cca)^!  lab  lo 

jiroU'id       .         .  ~h'\ 


The  best  nomenclatui-o  to  apply  to  these  coiigiilable  proteids  must 
FL-maiii  more  or  less  a  question  of  indivjduid  opinion.  From  their  retain- 
ing their  soluliihty  after  prolonged  sojourn  under  alcohol,  to  which  treat- 
ment globulins  are  very  sensitive,  together  with  the  fact  that  thoy  require 
neai-ly  Lomplete  saturation  with  neutral  salts  to  precipitate  them  from 
their  solutions,  they  may  perhaps  be  better  regarded  as  albumosos  than 
as  globulins. 

Tlie  venom  proteids  separated  liy  such  means  as  precipitation  by 
alcohol,  neutnd  salts  or  dialysis,  possess  all  the  toxic  properties  of  the 
original  solutions. 

Effect  of  temperature  on  venoms. — Venoms  are  not  affected  by 
freezing.  The  effects  of  heat  vary  in  degree  acconling  to  the  venom 
opirratcd  upon.  Oh  the  whole  they  are  aiuilogous  to  the  results  obtained 
by  Sidney  Mai-tin  with  the  toxic  albumoses  of  abrus,  and  also  with  the 
similar  proteids  resulting  from  the  metalKtlisni  of  anthrax  bacilli. 

Heat  affects  venoms  in  two  ways  :  (i.)  By  cojigulating  some  of  tho 
protciils  present,  in  which  condition  they  arc  inert,  (ii.)  By  impairing 
the  toxic  power  of  the  proteids  present  without  influencing  their  solubilities, 
or  indeed  changing  them  in  any  way  recogniKible  by  chemical  tests. 

The  first  method  of  action  is  sudden.  When  the  solution  is  raised  to 
a  ecitiiin  tempcratui-e  sonic  portion  of  the  pi'oteid  constituents  is 
coagulated. 

Ihe  teinpomturc  at  which  this  co;igulatii)n  occurs  in  sonus  different 
venoms  is  for 


C0--70"  C.  70--80'  C.  I  70--S0    C.  SS"  C. 

The  second  method  is  gradual  ;  the  longer  the  heating  and  the  greater 
the  dilution  of  the  solution,  the  more  impjiinuent  of  vindenco  occurs. 
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pBrfpctly  dry  Vfrnnms  mny  Im  aii)miiLt«l  to  a  U'liiiM-ntturx'  nUivc  KH)  It, 
ivithout  (liiiiiiiishiu^  thvir  toxii,-  power.  Vi|H;riitf  piii»unii  «»  vifj 
Hcnsilive  Ui  beat  nrhpii  in  Hiliitioii.  Mrre  lu-utiii)!  ui  (i.'>  tm^n  Uiir 
p  iwcr  of  crouilufi  poison,  anrj  a  tempcmturn  nf  76' -80'  C.  pmfimMSj' 
mocliKeH  all  tboso  venom*.  Somt-  toxic  power  utill  retnains,  \n\K  mnch  Urpff 
iltiiinK  an^  rrgjiitrnl  tn  protjiicr  n  fnlal  riitulu  iiml  tlii)  ch;Lnirteristic  rffi-rb  \A 
vip«-nnc  [wiAoiiin;;  havn  (liiuippfjii-iKl ;  iHr  iniin  nf  syniptonu  produoal 
lvt3i;«mii.''n  mnri-  c'HiipifiiililB  to  that  of  coUra  poiwjning. 

Till-  »ff<Tt  nf  lu'Ht  on  pM'iiili'cliis  jHtiMHi  Eb  similar.  Al  85^  C  * 
protcid  iit  pri-cipit;),ti-cl,  aiirl  the  vennni  haH  now  liMt  iU  pitwrr  nf  prfalndif 
hromgrrbagic  c^tinviisatiuit.  luiil  intra  vascular  clutthig  \  but  it  still  dntni^ 

lifv. 

The  efTeets  of  various  rongcnu  on  the  toxic  properties  of  voumbl 

— K(;a^('iils  ivhich  prt-t-ipitJiU-  protoiilb  iii  ati  iiisuliible  furiii.  or  tle*mrt 
thiim — .iiii'li  IIS  plalinnni  nr  g>ilil  nhli)n<li\  silver  iiiti'aU%  nitric  aritl  in 
<?xcMs,  i>r  peniian^'anate  nf  pot^ish — rentier  vetiomn  inert  SolutitiM  << 
till!  hypcnrliloritiw  have  the  fuiniu  eH'oct.  C«rl>t)li(!  acid  if  allnwitil  tn  rcnuii 
in  contact  with  diliitfii  venom  for  twointv-foiir  hmirR  tliwtmys  ita  vinilaee 
I'roianged  acti<Mi  (f'M-ty -eight  hfuim)  of  caustic  ptitash  or  Boda  also  Jartrtiji 
rename. 

(Jastric  digi'stion  tlora  not  nlTcct  cohm  venom  nor  pM>iic)ec))Hi  ven«« 
Mitchell  states  that  pustric  rli^pstion  dcstmys  the  p.nrer  of  cn*jD» 
vuiKim.  Fontiitia  fotuid  tfic  poison  of  the  Kiini])eNn  vip<>r  in  1«r  unilfKid 
by  this  nttuins.     AH  vonornH  are  detttrtn-ttd  hy  pancreatic  di}{ttitiniL 

The  conclusion  that  aUmnioses  are  the  aclive  ajrents  iti  Ennke-poiain 
ii  ititiTcstiii^  wlmn  nmipireel  with  similar  reoultH,  aKtainril  by  Sb- 
niiy  M:irtiii,  Mn titer,  Ilanktn,  I'ruiirksliank  and  llerntut!  ttiib  llic 
poirioriH  prndiireil  \\\  the  liaeilli  of  lUitbriLX,  diphtheria,  and  luln-rrit. 
Albnniosrs  am  r.hc  pTrndneta  of  the  bydmlion  of  alitiiniiiift,  luwl  Urn 
hydr.itJon  can  be  /iccoiupiidbed  in  many  wuys ;  for  insUmce,  by  (wiling 
a:)]iitli>n3  of  lUbuniin  at  hi^h  preimun'.  by  ^natric  or  {sncMMtvc  dti^timi 
or  by  tho  \HtAl  activity,  rlirri^t  or  indii-cct,  of  enlls.  In  the  (sisc  of  ffuirii 
or  panci*e;»tic  <iige«tioii  the  rnsult  is  bri^ight  about  in  an  indirect  nuiiwr. 
that  is.  ibe  fjlami  cells  niannfiictiin*  a  fernient-  -  pt'piin  or  tryprin— wfciA. 
lui'ler  Huitalile  coiiditionn..  liydriiti's  the  .ilbi inline,  fonniti^  albutnoMtt,  iixl 
»o  forth.  In  tlio  tiute  of  (lijiii'Mioo  by  tli<r  diphtheria  tuicilluK,  Sidney  MAtfn 
has  Bhowji  that  (hi?  iMiriUi,  grown  either  in  the  jiiicoa  of  the  lH>ly  «  m 
culture-media  ontnide  it,  prf>tluce  by  their  activity  a  fenuent  whicfc  i> 
capiiblo  of  foi-ming  albumoRpji  from  the  pn^iteida  The  albumosee  frwiBcl 
by  wieh  KicilH  are  highly  poinonons,  much  nini-e  so  than  thoRc  pni«iu«*l 
iluviiij;  gastric  digestion,  nnd  give  rise  to  the  pathological  ciiditj"'" 
which  wc  recognist'  wa  the  iliwjise  tliphtheria.  Aitllimx  Imrilli  (bi  not  p»< 
rioe  to  any  fennent,  but  ai-e  capable  of  directly  digeating  nlbumiw,  prv- 
ducing  dilTcreiiC  but  stilt  poisonous  ulUinioses.  TKe  same  u  thvcuovith 
tiibeiTJo  bacilli. 

In  all  ihese  prnecjisea  of  hydralion  sonic  of  iho  lUbuinin  is  funhn 
broken  up,  giving  rise  to  txAme  niti-ogeuous  Ixidy  uf  tht!  ammuiu*  ly|e- 
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In  the  cJisp  [if  pastric  digi.'wliuii  wi,-  li;ivt'  a  pUmiaiiiu  [K'pto-tnxin  ;  in  pitn- 
croHliu  (ligeiiliim  wv  have  [cticin  and  tyi'DMti  ;  in  anlltnix  iind  tiili'«rt'le 
digcatitm  vrc  have  uii  alluiloid.  In  fliphthcria  nn  alkalou]  U  fon»4^i:1,  htil  nn 
r)r>i;iiik'  acid  ;  and  Hit"  (jutjation  whether  tlm  be  nitrogetiouis  is  »9  yet 
iicidclcrndnfd. 

The  fi.IliiH-iiii;  udilt*.  Nikon  wiih  somr  iiit<rnti<in  fnini  Sidney  Mnrtin's 
Goulritoniiui  Lt'clure*  (o  the  Itoyul  College  nf  Ptiystcijiiis  l^nidini,  in  1^92, 
i]liti;tniU-K  IhU  aritiLo^- ;  lu  it  J  bave  addt'd  for  e<jni]iurt£uii  tjio  results 
with  eriakt-poisiHi. 

TABI.fe  illiMtmtiii^  ihi'  Ari«.Io{|;\'  lietweon  various  ProctwiMW  of 
Hydnitioti  iIub  to  Vital  Aclivitj'. 


riiULitj  A^it. 

PennaiiL 

rndnnli. 

AlbviHlawMt 

Nilmpnnaa, 

Eliilliulial  fvW  of  ^Uiitl  [sUiinuciO 

b^pilhvlial  M>ll  of  gland  (pinentM) 
BuilUi«  nnthracis                .        . 

1 

Aicilliis  di|>tit1i(-riii-     . 

IC|ii[|iclial   ct-11  uf   (jlituJ  (t'eninn 
gUnd  iiiaLko}. 

Pujiiiu 

Trypiln 

(None) 

Feniiejit 

H«t«ro- ,  [iroto-.  Kud 

dt)Ut«ro   -  %\\a\- 

Globulin -likv  body, 

Hfitero-,  ]in>tO' ,  find 
dontvii)  -  albu  - 
Diovra,  iifptoiie, 

Proto-anndcntcra- 

alhiiRKNtrn. 
Iloli-m-,        jimlO', 
di.'iilvro    -  ttlliu- 
luusas. 

I'qilo  -  (sxtn  (in 
nrtitStJ«l  digea- 
lion}. 

I^uciD,  tjroftiu. 

Leiicln,  l.yiviNin.aD- 
tlirax  alkaloid— 
[')  iiitn>)i«uui». 

Organic  add. 

Soil  •  nitrajfpniiii* 
vrijaiik-  B(.-td. 

Our  coiicupUou  of  the  formation  of  ihetu!  allnimmes  in  tho  venom 
gland  of  ihu  »n;vke  is  tliti  ftillowinj; : — Th«  t-cll,  by  a  vital  priK'wtii,  directly 
eviMriHCK  liydnitin;;  intlnisnco  tin  the  allmminH  Mipplii-d  to  it  by  the 
liU)0(l,  the  ri'jtull*  of  w'hicli  iidliu-ntv  arc  tlic  albmnw-s  which  »c  tind  in 
venoniK.  T]h>  diiriTrnricit  between  thi&  pri>ct>iut  and  tlit^  di^fwtitin  by  pepdn 
ur  by  aiithnix  Itdoitli  is  that  in  tho  case  of  the  cells  of  thit  veiirm  glnnd 
the  IiyiliTttiitn  «l<»iw  »ht»rt  at  Ibc  allinnwse  stajje,  and  is  not  continued  so  a« 
Ui  fui-iM  jK^jiUinL',  m>  in  thu  va»a  uitb  thu  citbi.-iv  nn-riliuiicil.  That  the 
prntftpliism  of  ^jaiid  fpithcliiim  is  c'iipid)I(;  of  cxrrfisin;^  auoh  liydritting 
infbterK'e  ya  iIbi'ilnil4.Hl  by  the  conversion  of  jjlyeo^n  into  sugar  by  iho 
livc'ieclU.  It  iiinitl  bi.'  lMini<>  in  n)in<l  that,  akhongh  the  nlbnnio^pe 
fol-niwl  by  tluMP  varions  a^cncitM  have  not,  so  far,  boon  cbcmifally  liinpi-- 
enlijitod,  yot  thciy  are  not  idvnti«d  ;  and  when  snbmitted  to  an  infinitely 
niiTO  jiennilive  tent  —  tlic  phyBtitlupwii  lest^tliny  [Jt'iidm-e  vastly  dtflerent 
results.  In  view,  liowt'vcr,  of  the  Cfeamtial  chcmital  identity  which  does 
ni'VLirtboltws,  underlie  Biitli  [»hysiob>fjieal  ^lillereJ)CP^  1  may  be  permitted  to 
exj)rc»H  my  e«)iiui.'Uun  that  [he  diKeovcry  of  a  method  of  untagonising 
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lli»  (^tTi^lH  of  ihc  aihniiiV'ttriitioii  of  8n'kkp-poi]«on  votikl  lie  a  hi^j  in 
poiOiiitt  L-niitnliiitiiiii  u>H-anU  tUo  tiolutiou  of  iliu  prol'ltim  uf  dealing  *iik 
the  effect*  of  tbc  vinileiit  prddnds  in  zymotic  r]i«;nsrR. 

Method  of  absorption  of  renoin. — Venonu  uuiy  ciit^r  tlio  Iwilirln 
a  THrioLy  uf  rtiuiiiiuls.  Tbu  oiieet  itiitl  tmu  of  symptuuu  vary  with  dii 
rapirlity  with  wliich  thoy  re;ich  tto  ciroitl  ilioii.  lu  coaes  of  aoikfr^iti 
the  piiifton  ia  luiially  (li'|io«it(^<l  iii  tli«  sulkcutnnotiiw  Usmw,  wheoc*  i 
re^it's  t-hn  pMU'ral  eiivulatioti ;  ]]mii*i)iaUy  by  al»s<ii-j»(inii  lhr»a(;h 
Itloml-VL-ssclft.  Wlinii  ititrtxltii-ivl  into  ii  imtoiu  <a\-iiv,  iLlowirpiint)  i<  mi 
i|uickvr ;  mi'.l,  if  intru(]uci*(I  iiir«ct]y  into  h  ri'iii,  the  cfTects  are 
fciitni]  iiisi-iiit:ui(H>uiily.  Vcnottut  aru  alworlHil  fi-oin  thu  ctinjuhLaiva, 
will)  the  exfi-'ption  of  cohi-n  vi-nom,  do  not  apjR'ir  to  bo  oupuSle  of 
cieiiiy  any  injurioiij*  tflRvt  when  taken  by  tho  niuiith  ;  jjn>\  iilwJ  tbov  W 
no  alinLsioti!!  of  ihu  nmcotiif  im'inhmnu  of  the  nlimontary  canal,  [a  iba 
respect  they  losi'iuhle  tt>t.iiin*  trixine  {Tiwolii). 

Vi^nuiii>!  cxltiliil  at)  iLcciiiuiiluLivi!  action;  an  antnud  siiceiunl»  nait 
readily  to  two  or  ihreo  dividod  doees  than  if  thr  vhole'bc  adniintoutj 
at  OOP  time. 

Ellmlnfltlon  of  vsnoms  from  the  body. — Vciiuins  aro  vxcreud  bf 
thi?  kiihif'yR  and  prrhnp5  alsn  liy  thr  Aalirnrr  glatiilx.  lUchanb  ■»! 
lUgfit^ti  found  thiit  th<-  uiinp  nf  an  animal  pnisuned  by  cobra  TCtmn.  "bfa 
injct'tcd  intr)  a  {iI^imiii  or  fm^,  produrrd  t^ymptoniH  of  cnhm  pmBOlBlf. 
During  ita  iiuuc  fi-otn  tht.-  Iioily  by  thia  L-lmnnrl  cobra  puiiuui  pro-Jamma 
ill  effocte ;  but  vipvrino  poison,  and  also,  to  a  Irgb  extent,  tbv  potwu  A 
Aiiatralian  crituhrinc^,  priKliice  a  dinaatronEi  i^fTcct  on  the  strueltireB  W 
the  kidmw.     This  nubjcct  will  be  disciiBM^d  later. 

Symptoms  of  snako  bite  In  the  human  subject.  Thr  ^ympt'-nn 
vary  crirusidiTably  in  flilfcrciit  individiiaU  and  with  diffi-n^nl  ammuib  J 
the  iiitn«!  venom.  When  tit<j  ifllWtK  of  the  veiiom-s  of  the  two  (jreatcluM* 
of  [K>i»^i]nf)iia  anaki'i)  atv  comjuired,  tlicy  nWi  exhibit  a  niarkvil  rariatioa 
Itii  nof^nssarj-,  th^-n,  to  inc-ntion  the  ]iromincnt  chanictcriiittni  of  urdiain 
caaes  of  ]>oisnnin;;  by  liifTerpiit  snaVps. 

{.Vi/>ni  /'///, — The  fiifit  cyinptom  is  a  Henmtinn  of  Iviiming  pain,  mon  or 
Ipsn  Rnvorr,  nt  th(>  atiiLt  of  inocidation.  This  eipot  «*i><n  \w\xiam  nd. 
tendor  anil  swollen.  An  intLTviil  of  :iliout  bulf  an  lionr  usnuiUy  ocranMaR 
the  {KVtiont  exporirncca  any  rnnstitutional  symptom* :  he  then  Iwli 
intoxiciitod,  8lec|)y,  nnd  weak  in  ihw  leRii ;  the  weaknew  incrauiM  until 
he  is  unable  1o  ntutid.  Prtfiim;  salivation,  paralyt^is  nf  the  ton|;uo  and 
liirynv,  with  inidi'lity  to  speak  or  swallow,  noim  siijiien-enc.  NooHmitJ 
vomitin;;;  mvs  of  fr<'iju«nt  oi-innviRO.  Tlic  pnmlysis  now  ItocumM  inWf 
gcnenil  atid  d):-ridi>il;  tho  pniient  \w*  on  Vx^  tvutk,  ini^ijuble  of  nonre 
menl.  Hi*  brejithinx  l>ecomf!fv  slower  and  th*>  reopiratrti-y  fxcunitw 
dintiiiish ;  he  appi'ars  to  be  conscious,  bat  unable  to  exprt>M  hioW; 
the  action  of  the  heart  i»  qnirkene<lv  but  of  fair  strength.  At  lFnj:lli  iW 
breathii);;  oc-tscx,  with  or  u-ithntit  (■on%'u1.>iinn^  and  the  heart  shortly  Aop^ 
I'p  to  or  immediatdy  precediiif;  the  respiratory  oetntion  tlie  pojil 
reinuinii  contniclod  and  reacts  to  light. 


I 
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Pie  ]wticnt  may  die  atKiiit  twclv*-  hourn  aft«r  the  liitc  Iflio  recover 
\t,he  dcpiVHsioti  thv  local  eympUiniK  begin  lo  pliiy  a  niurb  nioro 
binL  jiart  than  in  rtilmi  jKiiHoniiig.  Tin;  Hwcltin^  nml  diHcoIomlJori 
I  up  ihi;  limb  iiiit]  tntiilc,  ami  syni)it()iiiH  of  ^ciutiiI  bUi<nU|if>i soiling 
,  with  rise  of  leinpfiature,  piifT'v  iacv,  jjrcit  WL-akni-ss.  and  rcpeattU 
pc.  I'tiP  jHilite  in  i|i]ick  and  fi-i'ltli-,  and  t]i<-  r('A]iii:tlit)ii  btbotirod. 
litDes  iho  mind  is  cUmf;  Honu'timcp  lliere  i»  reslkssiioca  and  delirinm. 
t  may  orciir  in  this  til;^;e,  jinrl  Iti  luiniiitimpH  jirKCi^dt^i  by  (;otivuI«iuitR 
acaI  hmmorrhapc  extnivn.'wtion  frctjUfnlT^v  siippUTiitcK  or  becomes 
inoiu,  and  fn^m  ihe  ri^DiilU  <if  thic  llie  pulieiiL  niiiy  diu  cvt-ii  u*«vk8 
Mnlit.  Wlu-ii  ih(*  d<wt>  hiis  Wm  r  Ichs  scvitg  one  thu  twilling  may 
A  and  p:»in  dimipprar  mpidly.  lircovcry  ia  in  atmtist  every  casft 
n  and  astonishing  wht-n  contmstfd  with  tlif  gr;ivity  of  the  syniptumB  ; 
t  »  {r\v  hmii:ti  th(!  pnticnt,  from  being  in  a  iiiurihund  cuiidition, 
^  Itright  ami  int«lli};<'nt. 

[fc  of  lie  Ktiwpeait  ci/iirr.— The  symptoms  following  tlio  bite  vf  the 
iBBn  viper  rrai^nilile  thnan  nf  n  linitill  dose  ui  n(ilU>&nak»  viMioni. 
11^  is  iraine<lirttely  follr>wMl  by  lof;d  pain  of  h  Inirninj;  character  ; 
nb  Buoii  Bwclls  and  bcconiQK  dieiWourud,  and  within  from  uno  to 
lioiirs  gtvut  prostmtitin,  acrotnpanifd  by  vomiting  and  cold  elnmmy 

r>n,  »et«  in.  The  pulse  becotntis  extreniety  fe'ctlc,  and  flight 
anil  rc8tle?BtiC8-s  may  bo  seen.  In  flevere  cascB,  wliirh  oicur 
f^n  childnrn,  the  piilsn  may  boenme  imperceptible  and  the  cxtrrmitira 
l^nd  the  p:itient  may  pa-s-s  into  conja.  In  from  twelve  lt>  iwenty- 
UKin  ihoiU)  Krvcre  cnnntitntional  ^ympIomH  nsniitly  jiiiKti  nlf ;  but  in 
HBOhtimR  the  nwellinf;  and  diacoloral  ion  have  nprt'iut  ennimonBly. 
Bnb  becomes  phlegmonous  and  fri^miently  snppurateB.  Within  a 
Ws  pocoverj'  nMialiy  wcnrs  sonK-ivhal  huddcnly,  but  draih  may  oeciir 
mt  severe  deprosjiion,  or  from  the  scenndarj-  effects  of  suppuration. 
I  poisoning  by  the  Indian  vijierine  snake  ibe  symptoms  resemble 
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hih  ^  AHflmWan  iptcin  cf  sttohit. — The  pain  and  loc&l  ftweUiiif  ubidi 
follow  a  bit«  hy  one  of  tho  liirger  Austmlian  cilithrinea  u  not  utuUy 
«ev«rp.  C'oiistiniTii.nal  symptoms  nppwir  in  from  Hflci-rt  niinntct  to  tn 
hoiirti.  The  lirst  sympWrn  is  altiii><>i  invanaljly  »  fevliiig  of  faiiitniM  lad 
Ari  iiTiWiitililr  ile^iru  Ui  Bleuji.  On  attuiiiptitig  U>  vralk  t)it*  jftji  litKuiiai 
staggni-ing,  tiiid  tltc  weakness  in  the  Icgn  incrAAscA  until  tlip  fndrat 
iinal>le  tg  stand  alone.  Alarming  symptoms  of  proKtmtiQti  then  sapvrrai^ 
tintl  lira  ufLuii  at;L'<ini[>itrii<.-tl  hy  vumiting.  'l'\m  heart's  octiuii  1 
uxtrmtitly  f«-ftMc,  and  the  pulse  thrortJUke  and  unc(>unUi.Iili-;  tLn-JtU 
iiru  L'oKl  imd  skin  MaiichvcL  Tliu  rvspirutiort,  which  at  first  it.  eonitrwbt 
tpiiiikcnt'Ll,  Nt'L'itnicw  shall ow it  from  hum-  Ut  hnnr  aa  ihf  coma  inrnaew. 
i^4>n»fition  id  liliint-iMl,  anil  ovcntimlly  stimiilalion  of  tho  nerves  cif  sptcvl 
eunae  ceu«e»  lu  evoke  nny  reiiction :  the  pupil  18  widely  diUlvl  uid 
in^nsible  to  light.  In  this  slato  doatti  Diay  occur  from  gnuliud  cmatiot 
of  i-espiration  ;  it  is  sometime*  precedt-d  by  con\^ll8ioll».  The  hetn, 
wbiL-h  hiix  become  extremoly  feohle  in  il«  action,  nmy  itomotitnM  he  fdt  tn 
befit  for  iL  fow  aocondtt  after  the  ccK^ation  of  I'cspimtion.  In  ana* 
hwmorrtitigic  extn(Viiit:ition  al.-*o  oi-nirs  from  wmio  miicoiu  surfan;  m, 
that  the  patient  coughs  or  vomitii  blood,  or  pauses  it  liy  the  ractita  «' 
kidneys,  Allniminiiria  hits  l>epn  pmendly  found  when  lookMl  for.  inf 
may  he  accomiiiniipd  by  blood  or  blood  pifrnH'nt  in  tl)«  nrinp.  If  tk» 
patient  survive  the  c<im:v,  recovery  is  complete  ;  and,  as  n  rali\  is  mptd  aai 
without  ftny  Becondary  symptoms, 

Morbid  anatomy  In  man. — The  immlfor  of  carefully  r«corde<I  witopnc* 
is  small.  In  cases  of  death  from  a)l>m-6Hr  rigor  mortis  occurs  as  awl- 
The  areolar  tieaue  in  the  region  of  the  hiie  is  infiltnited  with  pinkish  (hint 
nnil  the  npighboui-itig  vetucU  are  injected.  The  IiIochI  in  often  fluid,  tfid 
when  examined  by  the  microMXtpi)  directly  after  thtath  it  prosentf  dp 
changt^ti.  The  bi-ain  appccbra  to  be  nnrmal ;  hut  the  veins  of  the  pit 
mjter  are  usually  gojgwl  with  blood,  and  the  ventricles  often  cooi» 
turbid  fluifi.  The  lungs  are  usually  ixingoBted,  and  the  lintnj;  mcnhnH 
i:if  th<^  bronchi  in  intensely  injected.  The  appcurancc  of  tho  kidncrs  nfio 
from  the  normal  to  one  of  excessive  congestion. 

After  de;Uh  from  poisoning  by  onu  of  the  ripmnt  males,  the  nfffm  rf 
the  bite  i»  the  scat  of  intennc  a>dcm&  and  cxtmvuation  of  blood  If  Ai 
poison  be  intnHlucrd  into  the  sulicutaneous  tissue  the  underlying  mittdr* 
are  frequently  dinor/^Aiiiscd  urn)  even  diffluent  from  (■xt^l^'asn1i(In  of  Hoii 
in  Ihfsir  midMl.  Hwrnorrhiigts  may  also  be  found  in  any  of  tha  oipis 
and  along  the  alimentary  Imct.  The  kiducys  tire  acut«ly  congctted  cf 
h»niorrhagio.     The  blood  is  fluid. 

Autopsies  in  case*  of  bite  by  Au^ralian  fpfcim  of  tnakrfi  present,  n 
a  rule,  the  8am»  appearances  as  those  detailed  in  cobra  bite.  The  blood  n 
almost  invaiiably  flui<l,  but  may  contain  a  few  soft  eoagulo.  Tlw  hap 
may  be  the  scat  of  hfemorrhugcs ;  in  cases  in  which  blood  has  escaped  (na 
mncoua  tracts  during  life  these  surfaces  are  intensely  congested  and  hciDor 
rhagic.     The  nervous  system  merely  shows  congestion  of  blood-Tcoda 

Physiological  action  of  snake  venoms. — Conclusions  as  to  met 
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ijrvtolo^ciil  action  drawn  fnjiii  the  iilii«eE'viitii)ii  of  c-oses  «f  snakv  bitu  lit 
liiinum  siiliject,  while  of  the  j^ircalest  im]Kirtance,  arc  ticcoMurily 
wfactory,  owing  to  ignopince  uml  want  of  cuntrol  of  thtf  many  fdclor* 
n>rictirnLii.  When  cunfruiiuvl  with  a  vtun;  of  f^nakc-liiLu  otir  {irincifKil 
duty  is  to  treat  th«  piilient ;  and,  iilrhough  wo  nniy  c«rpfiilly  oliwrvo 
rliiiiciil  Kvniptmn*,  ihiwo  niuri!  -ufuntte  ;iiiiilyii<';il  nifth<HU  which  tan  Ui 
|ierfi>ruit.H]  on  tlie  lowor  uiiiuiiils  arc  im]H;)^ihle.  AiintluT  JixiulvniitRgo  m 
thut  no  singlo  ohserver  cnii  wiMiess  ti  Bufficioitly  tar^e  luimher  of  raars 
of  Miinki?  )iil<^  Wl  must.  Imwc  hi«  cniKhwintw  to  a  j;re«t  extent  upon  the 
oltservation  of  other?. 

On  the  oihiT  hnnd,  it  is  a  Ir>ng  inferprn-e  ini  donht  to  sny  that  roBnIts 
»taine(l  ii|mj(i  hnvi-r  aniniiLlit  ciin  he  »p]ilte<i  to  ni;ui.  N«iverthelej|t»,  w)ieri 
one  oinsirkrs  ihe  identity  of  niecliiiiiism  niirici'lyiiig  the  diflVTcnces  in  the 
hij;her  mnniinatiA.  and  the  iAct  that  such  anirauLs  react  tfl  ttiiakD-poisoiiH 
with  strikiog  similarity  to  innn,  the  inference  would  not  appear  to  bo 
unju9tifuible. 

Bt^fom  conudcrtng  cxpcriinontftl  re«utts  (ihtaiiicd  upon  Animals,  it  is 
nocoseary  to  omphusitM!  the  faet  that  the  elTi'ets  of  it  vcnoni  iiiU'otliicod 
directly  into  the  cinnilatioii  may  ^e  very  dillerciit  from  its  cffeets  in  cuse« 
in  which  it  whs  tTilnirlnred  l»y  suhcntHneiniH  iimculatiori.  Theie  dillei-ciicc*. 
Although  no  doiiht  depenileiil  upon  the  varying  rapidity  with  which  the 
poison  reaches  the  hlood,  arc,  from  the  ]iecidiar  iminre  of  its  iiction  OTi 
thii*  rtimi.  of  wu-h  a  kind  as  to  be  mi»leading,  Oti  reference  to  the  porlion 
of  thi^  article  desoteil  to  the  tonsideration  of  the  nctinn  uf  Rnake-poieonH 
n  blood  plasma,  it  will  be  seen  that  the  venom  of  the  Australian 
lidirine^  (j»n<l,  ;w  I  slronjfly  believe,  of  ;dl  viperine  miake'*,  arid  perh»pi« 
cobra  poison},  if  introduced  with  niithcient.  nipidily  into  the  ciriiitution, 
ouion^  extensive  intraviwtiilur  ototting.  A  venom  may  reach  thu  bluod 
ith  a  rapidity  adec|uato  to  cause  thrombosis  cither  when  directly  intro- 
duced into  the  cirotilation,  or  when  injected  in  sntKcient  quantity  and  in 
H  favoiniilile  ^ilimtion  for  nhMirptinti. 

When  we  s<*p  an  animal,  within  a  few  seconds  or  minutes  after  the 

intntdurtion  of  the  poiaoii,  Reized  wiih  coiiviihiona  over  which  nrtitieini 

refpiffttion  haft  no  intluence,  .and  whirh  are  closely  followed  by  death,  or 

a  8tat«  of  profouml  depression,  we  are  naturally  disposed  to  ronclude  that 

tlie  pjisnn  has  exerted  itfl  intluence  merely  upon   the  nervons  system. 

Ill  the  cjise  of  aiuh  sym)>t-<:iiii)<  foM^^wiIlJ^  tin*  introdnctifm  of   the  veiwiin  of 

the  !*]x?cies  of  Ait^tralian  tiiiakes  I  have  exumineil,  such  a  conclusion  would 

be  erroneous  ;  for  by  opening  the  animal  jiifll,  prior  to  death  the  venous 

,ty8t«m    will  lie  found  to  '«  the  seat  of  more  or  less  extensive  thmnd^osis. 

(bltmvBSGidiLr    clotting   is  also,   in  my   opinion,  the  oxphination  of  the 

con\-ulMoiw  which   have  lieen   observed   by   various  authors   rapidly   to 

follow  the  introduction  of  vi[)erinG  venom  into  animals,  which  early  con- 

-Tidsions  form  an  marked  a  feature  of  poisoning  by  sunkea  of  this  kind.  Such 

Utonvulsirin^  must  not  bo  confused  with  the  asjihyxial  oonvnlaions.  due 

ito  failure  of  respiration,  which  immediately  precede  death  from  cobra 

'iMtsoning. 
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On  siilK'utariuous  in jvcl ion  tlio  vi.'iiuiii,  h«  a  nilv,  il'jv^  n*A  n-icb  tbc 
blrxMl  witli  aufliciurit  mpidity  Ut  wiusl' cxU-'iisive  llinnnJiitsis.  I'mlmliBi* 
circurastuHces  the  blood  \i>m»  its  cdugiilnbility.  Tbe  upiMMdt«  c«nilUiin 
ar»  ill  n-Hlily  iwu  pliuiH<»  i>f  iha  bhiiic  pmcCBs. 

Tbii-^  il  will  bfl  aeon  timt  the  ooraporison  of  rosulta  obtained  hy 
two  nivthixts  uf  introdui:tioii  of  venom  Ttivutl  be  nwdo  with 
cauli'iii. 

Action  of  venoms  on  blood  and  blood-vessels. — \Mi«n  the  liimtim 
ijf  thi«  [i^tri  Mi  till;  Mtihjoct  is  vxuiiiiiitHJ,  wu  iMtico  ihe  vntin'ly  tlifTrml 
reaiilta  obtained  by  obaervei-s  cK|>i!ritiiciitint;  wiili  various  kiuda  uf  aaskm 
Cobra  jioisor]  would  nppunr  to  exert  littlu  eflcct  on  tlit'  blood  ;  but  timl  il 
b:ii«  Ki>ttie  iu-tioii  ti|ii)u  it  h  evidvticeri  by  it«  Ibtiility  in  the  buiuui  •uliject 
after  doulh  from  cubni  liiKt.  OcniKioimlly,  ton,  llic  muroua  flitcfaiipn 
from  the  \iOiiy  »i'o  stainod  n-itb  blocx).  T[l(^3C  blood  changt-a  are,  bowcrtr, 
relatively  utiimporbiiit ;  and.  if  uii  luiinul  burvivts  tbc  nervous  B^pton^ 
it  ptusee  at  odcq  into  ii  cuMdiiion  of  »>inpleto  health. 

By  the  poison   of   llie   vigwndec,  and  to  a  lew  extent  that  cS 
Australian   colubrincs    the    bUtnd   and    blood  -  vessels   are   cuiuklvnU; 
iitfect4.'(I.       Thu  thiiti^>8  alVci'l   both   tbc  cnr[n]&cidar  elomnnts  and 
jilaxnuL ;  ami  hIwi  tbat   little   titiowii   rclalionsliip  which   nMinalty  obuiw 
IjL'iwi'L'ri  thL'  bloiid  and  it*  voutjiiiiing  vessels. 

Effect  of  venom  on  blood  corpuscles. — When  the  blood  of  a 
i»  iui.\cd  wiib  II  sululimi  uf  vipvntie  pui«uii  iu  a  tett-lubo,  tbo  ml  cor], 
lose  their  biuoncHVO  shiLjic,  become  ephennd  umi  eoftencil,  and  fwu'  liigvtW 
into  irrogiUar  iiui«L»c-iL  Ultiiiuitcly  the  hn'moglobin  is  diasottnl  <i(il  u) 
the  rilTutiuita  di»u|i|j>u<ir.  Tlie  bii-ni<i{;lul)iti  ix  imuUenxl,  awl  rracU  ** 
regards  oxygon  in  every  way  tin  ueiiiil.  Kxiimination  uf  iht-  bluody  Rati 
found  in  the  lix-nl  extra  vacation  ebuws  the  sumv  dissolution  uf  the  nd 
eorpuBclea  with  tbe  htvnio^lobin  in  soliitiun. 

jfri'um  of  pf,iitderhis  rfiu.m  im  Utitid  forpvtthi. — A  drop  of  fn^'fl  Uwd 
WM  inixt'd  with  jui  equal  bulk  of  a  O?  ptT  cent  sohition  of  XaCI,  containing 
1  pur  oi'iit  <if  vemini.  'rim  mixture  was  ninde  on  a  xtide.  «)ieeilily  oonH 
with  a  cyver-f-liLM,  and  the  edfces  smeared  with  oil  to  prL-veni  coneentmi« 
of  the  salt  solution  by  t'vji|>ijratiou.  \^'itbin  a  few  momenta  a  disint^gnsw" 
of  the  mil  celln  iif<'unvd.  They  lost  their  KhajM:,  their  nuclei  Iwcsaw 
npiMtrcnt,  and  tbc  hiemogbibtii  dissolved  out ;  afterwards  tbry  «ppm«) 
Jiirgu  and  circular,  and  becamu  more  und  more  indistinct,  until  finaBf 
nothing  mnld  Ik;  kciui  of  ilu-ni  but  fUrivellcil  gninular  nudei.  Thew 
iihrivclliid  nuilei  soon  birgau  lo  swell,  the  granule*  became  la* 
distiiiguislmMo,  and  evL-tttimlly  disaiipem-txl.  The  disappearance  of  iJ>« 
verl  eolU  wan  wi  rompleto  thai  at  the  end  of  fifteen  tninut^es  ihero  wu 
nothing,  except  the  flight  culuration  of  the  Bctd.  to  diBtinguiah  tb» 
preparation  from  one  of  lymph. 

The  action  on  the  whit«  cells  waa  much  slower.  For  tin*  lir»l  fifl*« 
minutes  I  could  discover  no  obaiigo  in  them,  but  they  exhibited  » 
amo'boitl  muvf-mi-ntii.  At  tht^  end  of  thiu  time  the  nuclei  in  miM  of 
them  were  very  distinct,  aa  if  fixed  by  acetic  acid.     They  then  benw 
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Mcn»*-ly  }ir»niilar,  Riid  imon  began  lo  swell,  ami   th^-ir  nullines  to  grow 
litdtinct,  until  they  disappvarccl,  leaving  u  stnall  lioup  uf  graiiuluB  to 

their  pitvo. 
lairing    tliis    time    coiitnjl    6|iecimpn8    iiiuier    xiinititr    circiimatrtncea 
lliowivi  IKJ  changpf  firul  tli>H  lMuru(?yt>'s  v/er^  cxliilntiii^  aclivu  Hiim-bnid 

rvr^moiitA. 
Tlio  iiction  of  the  poison  on  the  rarpitsclcii  of  pigoonH  is  aimilur  tu  the 
iboro ;  but,  with  poianii  of  thii<  concimlmtiuti,  th<-  itit^finlution  of  tin-  nfti 
alia  cecum  After  the  lapiin  of  an  hour,  anil  proccKfU  slouly. 
I  The  Bume  destruction  of  curpLiEcl<rH  tukvtt  place  with  the  blood  of 
lamtiuila,  but  ri'rpiirra  pithcr  ii  loiiijtT  linio  or  grcHtPr  unm-i-nlmlion  of 
he  vcriom  tiiilntion.  \Vh<'ri  the  IiIikkI  rif  a  dog  is  t^xiiniiiicrl  tn-o  Li>  throo 
lOurs  iihvr  the  injiietion  of  tlie  ntiimal  with  thu  vciiuiii,  diwlnictiun  of  tho 
ed  ciirpiwrUii  iii  v»iry  insrkt-d.  On  Ht-paiating  thu  f(M|iusck'H  liy  ihti 
eatrifiigtf  the  plasma  is  seen  to  he  iiiU>ti»vly  colnttrtMl  Uy  h;cm»gluliiii  in 
olllliun  ;  and  if  tho  nunilxi-r  of  i-ni-piii;clt%.  duli'rniiHud  )iy  a  hm»ucytu- 
ietcr,  ho  com|mrod  with  that  nUsorvod  previously  to  the  injcctjwi,  a 
iminiition,  in  itniiie  c-asvs  tn  one-half  t)u-  iicimW'r,  tx  founil.  When 
tu!    %'cnum    if)   intra vctioUHly   JntriHliK-cd  thuro   i^  uti    cxtntonltimry  :iinl 

Eiotlliito  dimiriutidn  of  tJio  white?  i-i'lts.  In  eomu  ciifics  It-ss  Lhaii 
Br  cent  of  th«  origijial  numluT  can  tK.'  futind.  Jri  the  coume  of  a  few 
pA,  if  th»  dosQ  httvo  beoii  a  smalt  om;  und  ttii*  HiiimnI  rvcoviTH,  the 
Kicocyt«fl  steadily  incn^juui  until  they  mity  luioonie  thn'o  or  four  times 
t  many  as  Iivforc  the  injection.  U'iiU  EuhcuIaiiL-uns  inJiKtion  thu 
rinjJiry  disappeurarin:!  in  not  nmrkiKl,  but  thi;  secnndary  li«icocytti«ia  ia 
Ivvnya  prc-sont,  IlaHonl  niauy  y«irs  tii^o  drow  atiL-nti^in  to  the  greatly 
ficrcnsod  niimIxT  of  Icii*.'wyt«.*a  in  the  lih»<j(l  of  animHls  which  succuntbcd 
o  una k(s poison :  he  also  attmhcd  importance  to  some  kr>;c  nurlmtcd 
olU  which  he  invarialily  fotuifl  pi-esi'ut  on  examination  eight  to  twelve 
iQiirs  after  death.  Thiwe  lelU,  however,  am  not  pniKent  innm^diatMy 
ftrr  (loath  :  thpy  art*  swollen  leticocytcs.  Further  rvidenio  nf  the  de- 
Iniirlionof  re<]  blood  corjuwrles  i«  seen  in  liieni<)f:lutiiTiuria. ;  and  in  the 
trvHencr  of  h:i-n)ogh)bin  in  mrliilion  in  tho  plriim  luid  pci-ii'iirdiuni,  find 
Wrn  in  the  nqueoiifl  humour.  Tho  doatmction  is  e«peeially  well  seen 
rtien  dngs  are  the  aninudB  used. 

ftettidps  inhibiting  the  mo%rment«  of  loncorylra  out  of  the  iMjdy,  this 
nakc:  vrnnm  also  interfeniH  with  their  viuil  in!tiviry  in  the  Ijody,  as  «luiwn 
•y  the  fulluwiiig  ex]>friment,  wLieh  is  uni>  uf  a  SL'ries  with  Bimiliir 
Multa: — 

Two  small  piftccs  of  stoiiliscd  B[MMig(\  about  I  mm.  cube,  were 
neplit'ally  intPHhiei-d  into  thr>  alHlomiiwl  wall  of  a  ^'iiinea-pig.  One  of 
h««e  liulc  sponges  had  beon  sfMiked  in  7  per  octit  solution  of  XsCl  con- 
uining  1  \Kr  tent  of  venom,  the  other  in  the  Bjdini-'  solution  withotit  the 
enom.  Koth  sponges  were  puahed  about  a  i^cnlimetn'  away  frnm  the 
idsion,  whifh  was  afterwards  druwn  together  by  a  horsehair  suture  and 
iiTeri^l  with  <-ol]o«]inn-  After  two  bour>;  intenia  oeeurreel  around  the 
'£nom -containing  sponge,  but  not  around  thu  other.     At  the  RXpinuion 
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r>f  five  htiun*  the  !ti>iin:il  wiw  killed,  antl  liolh  »i»<mi;ei'  were  rai'-i  ■ 
ilrawii  iirid  jiiiiiigiul  iiiLii  ■iltt.iilijtr  atcoliul,     S<-i-iii>ii«  iif  tin-  tw- 
trtwlwl   in    the   !*i(iin;   way    (irt-wfiitifl    very    Hiffcrenl   a[»|»f«triiiir**.      Vhe 
ooiitrol  was  iiifiltraUKl  with  lencix-yU's  which  ntaiiiefl  well  with  urdiiiiit 
niirlwip  Rtaine  ;  :h«  other  cnnUineii  JRiicocyu-a  only  near  the  iiutptu,a4 
niiitiy  of  thmc  wore  lirokeii  thnvn  iiikI  ttMik  tho  stiiiti  Uully  or  wil  U  tH 
Fmm  thc^e  s[)(iiige  e\[)el'iiiRMiU   I   ntnehtile  ihut  whvrea«  iiiU*  th«  •■*- , 
trol  8|><iii^<i  ihc  leiit-(hi-yie»  1iy  ihclr  anuebuiil   imivuniPiita   ct>u)(I  ppiwtnuj 
iinharmeiL,    in    ttu>    other    »>]y)iij{e    thetr    Activity    Wfut     parsljaed ;  tkff  j 
suceuRibed,  and   were   o^'eiitiuilly   disiiilegiutiMl   by  ibt-  BoUttkm  uE 
vennm. 

Action  on  plasma. — Ono  of  the  most  interesting  cfiectA  of  iha. 
ctf  psemletliic  veiium  (anti  1  twliere  also  of    thv  voiium  vt  all  »ij«ii>« 
Himken)  i»  ihiit  if  a  Knmll  dnae  —  eqiiivalcnt  to  O'OOOl    gmmnM'  nt  \ht\ 
dried  poison  per  kilt>  of  buJy  weiglit — Ke  intravcnoualy  introduciil  into  & 
Dinmnial,  it  occasions  a  remnrkulilL'  iiici'euge  in   the  coAgiihiliUity  til  tb»l 
blood,  whieh  may  ciilmitiate  id  more  or  leMi  thromhoBUL      Tn  most 
thiit  in  Ml  extensive  ttuLt  the  whole  arteiial  nml  venous  <iy»t«m  U  flnttc^.j 
but  as  a  rule  the  c[ui;;iilauon  i»  ennfitiixl  to  the  |Kjrtal   vein  nod  vi 
rava,  together  with  ninrc  or  (e<w  rlnttitig  in  the  right  h«'Art  mihI  pulnuRKiT 
urtcry.      When  extensive  »oliditication  occui's  it  ninet  [Hit  an  vml  lobb;j 
1)i]t  when  tho  dotting  liiis  Ixvn  (ronKiiod  to  the  jMiriol  vein,  or  udwnWi 
limited   in  extent,  and   in  ihutui  casat  where  unly   iitcroai>ed   euaguLkUtil 
without  Hctuivl  thmmlKms  Itus  oecuiTeU,  lliis  pliasc  uf  iticroawd  cw^hU 
))ility  in  fiillowtwl  in  tint  rniirHe  of  a  few  inintilcA  by  an  nxactly  nppuft 
pliaau  ill  which  the  lilotn]  i'1iit><  very  slowly  or  rentains  pcmMnciOtly  fluil 
In   Lbifi   !jtat«  the   bUxHl    is    immune,  mo  far  a»  tntniniAcithir  ccja^iiUil«i 
i«  conefrned,  agiinM  further  injections  «f  tho  venom.     When  the  trofVi 
reaches  thy  eirculatii^Ti  very  slowly  the  lir»t  |«*rti<iiM!  pi-oduu-e  thi»  iiumuni!} 
ji}Eain)^L  thd  n'Oiainilur  of  tiiH  injin:li(»n.     J'uison  iiijectiNl  &u)M.-ulauinHuI)f 
docs  not,  aa  a  mle,  cause  extensive  thromlKisis  ;  but  if  a  very  lafgmUf 
be  introduced  the  voriom  may  roach  theeircidation  with  a  rapidity  niftoml 
to  enuin>  intnivafii!ular  i-Uittiiij;  aiul  it|>ee(ly  de:itli.     Such  u  staito  of  »bm 
tjccui-a  when  a  cumpiirativcly  small  aniniiJ — such  as  a  frog,  rat,  ormoosf— 
is  Li'.r..'ii   by  a  large   Biiitku  ;    but  with  hirger  aiiiiuals   tho  iucoagnUUc 
coniJilinii  of  lIio  hhmtl  iu  in  tliu  ^rcat  majority  of  castM  nimorvod  al'RM 

Tho  HigiiificauL-e  of  theae  phenomena  ciinnoi  b*  here  di*euMed  ;  h*  * 
may  be  luenttonvd  thai  iu  every  rei«pecl  they  exhibit  tlte  cIuksi 
parallctiitm  with  the  reftiilui  i)lii(iined  by  W^ioldridge  after  injtans 
;«olutiotisof  niU'lco  alhumiiut  into  the  veins.  ]ii  the  caso  of  venons, indnd. 
no  anch  bodii'a  an;  iiilnMluci'd  ;  hut  it  is  |iu«fcible  tliiii  the  destructive  iWtiMi 
of  the  poison  on  bluoil  ttila  aud  the  endothelial  lining  of  tho  ve&wli  my 
"ii'LermiiiL-  their  prt!>'enit)  in  the  bloiMJ-«tre.iHi. 

Examination  of  the  gases  In  blood  after  poUonlnsr  wltb  veaoB.— 

It  hiw  been  previously  iiu-iitiunL'd  that^  bevnoii  so-ttinf;  it  free  from  ibf 
corpuiwle^,  Himki-  veni'fii:^  i-Mti  no  iutluence  on  the  ba-ino^tobiii  of  tbc 
bloud;  it  i^  xiiU  callable  u£  lukiug  up  oxygen  und  pariuig  nitb  it  u 


Rntler  nonnal  conditionci.  In  nn  -iiunHi]  [mwn<-d  yr'xih  i*ctioin  iha 
giutitity  and  also  thv  Iviieiuii  of  u\y}i>'i)  in  iirtL-riiil  liloud,  except  iin- 
tDeiliutaly  prpcorJing  tlcath  when  llio  itit*piRttK>ii  and  cirfiiUliiin  nn-  failing, 
iro  npprdxiniAlcly  normal,  The.  n1)si>]iite  <|UiiiitJty  and  tt-iisifin  of  CO,  are 
|m)IIi  ii^iiuiya  iittic  hi^lior  lh>in  previous  to  ttie  iiijectiuii.  This  Ih  pn«iily 
HtpLunwl  by  iho  ilimitiiKlieil  ri-»jiir»ti>ry  niovcmentB  and  rctAtdi-d  rimil'i- 
ion.  AriiBciiil  roMfiimtiou  rciluci:tt  the  rxosa  to  a  aniMll  (>xti>iit.  An 
death  a|>pr>jai-lK's,  Ixilh  tliv  tt'ttiuoii  and  the  i[iiaiitit}'  of  CO^  contained  in 
tiiu  MckmI  iiicn.'as<'  •;nNtl[y  fmiii  tlm  name  riiiiAo. 

EfTeet  on  the  blood-vessels.  —  Di,  Mitchell  fii^t  invoRti^nted  the 
Bn'fh.»riisni  nf  iho  itheiionn-'iia  <■(  ha-morrhajn'"  extrnvanrttion,  which  fonuB 
■t)  pniinini'iiL  a  fi-jituro  of  vi|HM-rii(t  |H)i'«<mitig.  He  prppitrivl  tht>  nwn- 
Biitery  uf  u  itaiin-Mooded  anirnid  for  mit-n]!Mv>})i(-jd  nlutorvuljitn  oii  the 
rami  fitaj(t5,  und  tht'ii  ii|iplitMl  cruialim  vi/nom  U>  iu  llu  jinticed  an 
lJtiu'«t  itiimediiito  disttoliition  of  the  conttmitty  of  tho  rjipillary  wnlh  n-ith 
which  the  |>oii»oii  vamo  in  cmtact.  This  occurrwl  smldfiily.  »nd  was  not 
pnK;i.*ilt^l  Ijy  nny  diu|ini]('tiiK  i;f  wfiiln  coi'itiii^tcK  'Wu:  Muixl  c^niiit'd, 
without  pri'vioijfl  iiidicntioii,  fn>ni  thufu'.  capill.ineti  which  wrro  iioaivsl  In 
ftii  arleria)  Iwiy,  and  in  which,  thcref'tri-,  thu  liyiliiwtjitie  jm-wdiiw  wa-* 
bijjIiL'st.  Litsitiireuf  t-ho  vowcU  lolhc  |Nirl  pn'vcntcd  further  hwmon-hri;^!'. 
Theiuttno  phctii>mrn.iarof>l»s«rvcd  with  tho  vmnm  of  Aiistraliiui  colubrinfs, 
but  their  nctiuti  IB  itot  so  envrj^ctic  na  that  of  v){>c|-iiit>  priisors. 

Ill  ihii  |)i>riioii  of  th«  urtida  ih-votcd  to  ihe  rhnniwlry  nf  vcnom.i 
>{t  wiui  jM'iititi-d  out  that  tliry  ull  contiin  in  varying  .iimnint  a  pri>tfi«l 
CiKiguhbly  by  heat  It  is  of  coa-^iildniblt;  iiiLcruet  that  tlio  viperiini 
poihOiiR  which  (contain  eiuh  protciil^  in  ^calLitt  unioiint  aUn  fxerciati  \)\is 
(Icstmetivti  iKlion  on  l)lciod  corpusclcn  and  tho  walln  of  the  tilnKMl-vcMWils  ; 
'iiduuxAK  <i)(jm  p(»isi>n,  whirli  cnnt^iins  Icda  than  2  jtnr  cent  of  cjia^iluhlo 
liruleiil,  only  fxcrta  such  itciidn  in  a  very  slight  osttent.  I^jiliiig,  or 
iiide»l  ntimt^  the  teiiijMMatiiru  of  tlio  wihiti^m  to  yu-**r»'  C,  entirely 
deprivea  venoms  of  ilii^  action;  und,  in  thu  vh»p  of  the  veiimiR  of 
Australian  eoliitmnra,  also  of  the  pctwcr  M  pividiicini;  iiitnufun-iihir 
dotting  The  venoms  arc  still  puisonovis  after  this  treatment,  but  ihey 
exi^rctitti  their  toxic  otTect  in  an  rnlirply  ilitTerent  tnnnner. 

Influence  of  snake  venoms  on  tlie  firermleidal  action  of  serum. — 
Weir  Mitchell  has  ficijucnlly  diuwii  alteiili<;ii  to  the  tact  that  ihe  chanic- 
r*!ristic  hw-al  cxtmvawaitioni,  as  a  geiieral  nilc.  siippinale  oj-  lierome  jyiii- 
grenous,  Ai^d  that  hinjii^  of  nniniaU  ■l<'ad  of  i-.iitlcsnake  iMiifniiiiig  putrefy 
with  extreme  ntjiidily.  Fcoklistow  aho  timde  the  interesting  oliN^rvnlioit 
that  ibu  bloody  iitTuttiimH  in  tlii!  pleura  and  perieiinlinni  )<oinetinie<t  con- 
tait)  micro-organifim^  inuneiliately  after  death  ;  and  lliat  cidtuies  of  ihcro 
organuDift.  when  injected  into  hcallliy  aiiimulii,  |  rodiu'C  no  cfTecU  Last 
year  Dr.  Ewing  repented  »nmc  nf  Nntlall  and  nuchni-r*  olwervalions  on 
tile  jierinicidnl  power  of  Hcruin,  and  institiiteii  a  wnes  of  eoinpiiiiLtive 
I'ApL'riments  with  (lie  pliHuin  or  Keriim  of  animalii  |H)i<ioned  with  crotaluii 
venom.  He  found  that  the  normal  ^■cmucidal  [H)n'erof  seium  wnsenliitly 
lost  after  jn>i»otuiiy  ii  itli  crutalus  venuni.      Exjieriments  mudo  in  Sydney 
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with  tlio  voiiom  of  pswinleehi*  have  shown  lliat  Kwinjij'ii  w*8iilt8  njiplj  »l» 
to  t[i<-  1>[(mn1  i>r  iiniiuulii  |Kjiii(mei.l  l>y  tlio  vciiom  >jX  Lbiis  simko. 

Effect  of  venoms  on  oiroulaiton  :  Experiments  with  tho  excM 
heart  of  frogs. — Wlif^n  tlic  i-xr.i)tO(l  limrt  w  («l  wuh  a  iM.Uili.in  iif  lift 
hritmtcJ  blooU  CDtitaiiiiiig  a  wciLk  «n1ution  uf  verioiii.the  w\\\  nictti>tti>  txAixw 
tilowor,  Biniillcr,  niii)  evenliuilly  «to[i  in  <li»Htoi<-.  If  iho  ttutuiion  of  tr-mA 
l>e  moif-  mnrciitrat'n:!  it  fltopn  tb«  he;tit  iinnK'tlintoly,  in  jutrtial  fcY'^t-M- 
It  is  impossible  to  induce  further  activity  hjr  supplying  it  with  frab 
unpoisoned  blood. 

Aclion  on  iitr  htart  ttj  ttutmmtUia. — By  itirnvt  ol)serv]ition  in  tbe  ofm 
thoi'ux,  Feoldietow  obeicrvi!d  great  (liniiiiiition  in  tlio  i-oiitnictiona  of  l^ 
ho,irt  afbpr  injiTtinn  of  t-rnliiliw  arnl  other  viiieriiio  poisoiia. 

Very  m-irkcd  rlimiiiution  of  c«nji.ic  activity  i-*  fli«ni<'t>*ri»ti<'  of  id 
kinds  of  ficuiko  poimjning,  except  pcrhiips  cobm  piii^oMiii^.  in  wfaitb  air 
the  circillnlnry  mcchnnitiTti  \»  not  ittnrkeilly  iiirnctM)  umIcm  the  doH«  kr 
cotisidcrable ;  and  tho  heart  in  often  found  l>t»iling  strongly  up  to  And 
after  dmth  fmiii  futlnru  of  respiration.  The  hejtrtltuats  aro  at  first  ia 
criifljied  and  th<>n  diminished.  If  the  hcirt  ^lf  rut  otT  from  ftll  noihr 
iiifluonco  by  aoveranec  of  the  ciuduic  nerves  tho  primary  inercMO  dM 
not  occur. 

Effed  on  the  I'hwlprfsauri'.^AW  ^eiioras,  whether  ititJT>dueed  difwctl; 
into  tho  eircuUiion  iii  small  quimtititi^,  or  eiilKiitiineonijIy  in  kr^  dowt, 
produce  it  sndilon  and  remarkahlH  fill  of  blowl-pi-cMiire,  during  vhiA 
lliu  unimal  may  die.  If  it  continue  to  hvo,  the  pn-«sitre  sitnriy  Uit 
^-ikdu:illy  rises  even  nbovo  tho  normal.  Tho  curve  conv^iiondi  to  ihit 
obtjiinod  by  tho  injection  of  lar^^e  quantities  of  commercial  pqiwne 
<:ilbui«i>9ef*li.  In  the  case  of  pseiidethin  [wisoninj;  thr  uiii>.itiiin  ij  ihit 
primary  f^LlI,  as  shown  hy  simultaneous  tnieings  of  curotitl  bluMlpn^uun 
iiikI  the  voluinec*  of  kidney  and  spleen,  is  mainly  cardiac.  Vascuhir  diUtMD 
of  the  alHlominul  area,  if  it  occur,  is  entirely  masked  by  the  efTv.-t  of  tk 
eftrdisL'  depiveaion.  Tho  pressure  then  reraniii«  fairly  sti^july  for  on  intCTnl 
of  IihU  an  hour  Ijj  ti>n  houi-s,  and  then  gi-rirlually  derlin^'*  furihvr.  At  At 
Hiiiue  time  the  luiimiil  sIioms  i>igns  of  uilviinciiig  paralysis  with  dull  rcfWj[««. 
iiK'oiirdinatinn,  pnpils  ditiitcil  anil  inneiiititivc  to  li^hl,  and  respintnry  auw^ 
mi'iits  of  less  ami  Iusk  ext^nL  The  corneal  reflex  unually  pi-r^inti  until  ww 
tho  and.  In  the  case  of  cobra  poisoning  the  binofl-pressure  may  remain  higfc 
almost  up  to  tho  moment  nf  dcnih,  anil,  tlunnjj  the  aaphyxial  ronnilriun 
which  terminate  life,  often  i-i«i'n  jtlxm-  (Ik-  imrniiil. 

In  expei-iments  in  other  kinds  of  »nJike  jioiwjnin;;  the  tlet 
respiratory  irrwrsrM  and  the  fall  of  blood  iiri'SBiin'  would  appear  to 
together.  Such  in  the  case  with  poisons  from  the  Australinit  coluhrioc*; 
and,  although  life  may  sometimes  he  prolongrd  for  a  few  minutes  by 
artittcial  respinition,  in  no  cii^e  have  I  lieen  able  to  keep  an  anioAl 
Alive  for  hours,  as  van  bo  done  after  failun<  of  the  rcsptratiou  iji  coin 
poisoin'n;; 

Tlnrinj;;  this  second  f^adn.il  f.ill  of  hlood-piv-iwure  there  i»  cvidenw  of 
vasomotor  paralysis,  us  well  as  of  dimini^faetl  turdtac  uclioD.     During  lh« 
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temponiry  rPTO^'pry  from  tho  iiiitiiil  fiill  of  V.lociHprejwurp,  stiinuliition  of 
Uie  [>vn]>hcnil  cmU  of  tlic;  ^phuicliiitcii  producci^  a  tiiuall  mu  in  prossin-p  : 
ut  iilUT  tim  fiiml  full  has  onre  occurred  stiiimlntioii  prodiicti^  no  further 
Tho  OAiue  rcmilt  occiirtt  irith  Ktiniiilatioi]  of  \.\w  criiti-nl  vntl  of  ii 
ry  norvc.  Until  neu.r  the  end  <jf  lift;  vngiu  stimuUtiofi  etopt;  ibu 
beart  IkhIi  in  «»Iira  iitul  iwmid.'cliiji  iMHwjriing;  Imt  Feoktistow  mnie  lo 
»he  conclusion  tbac  the  vAgiLt-encliii^  in  cmtaliw  jioisoiiing  were  paraly««d 
JBwly. 

Ihirin;;  thp  fall  of  presfturp,  unil  ospocially  nt  first,  digitftliti,  cnffpin, 
fcnd  aroiiioiiiii  proiluce  a  certain  »niouiit  of  rise,  provided  tho  niiitii;iU 
liuve  not  received  too  largo  n  dose  of  venom.  Trniisftision  of  Mowl  when 
tli*"  pri'ssniv  in  low  mifK^n  it  ordy  ao  loiix  afl  the  inju'ctiori  is  ccinlinucd. 

Action  or  venoms  on  the  nervous  system, — The  dfteiiiiiniilioii 
of  the  exact  physiulugical  iw.'lion  of  a  (winon  on  the  ncnoiis  syatcm  of 
the  hif;h»:r  Animals  is  ahvays  ilitJirnlt.  The  flilficuUiej*  are  erioriDc>il*ly 
incrauod  when  the  |Hm(tii,  «.■*  \^  the  case  with  iiiot^t  eimke  venouiB,  jjn>- 
Cmindly  iiirrcts  thu  Idaxi  and  the  whole  rirculatory  apimraliis  also.  In 
•uch  a  tAMi  it  it  not.  t^a-oy  to  (lisliti^iitih  oirerI>>  ivhii-li  are  t\\if  to  the 
{Mnnutry  action  of  the  iwjison  on  nervous  tissue,  from  tiiosc  which  ui* 
secutirlan,'  to  clitin;;cK  ]iri)dueed  on  thti  {-irciilatioti  and  bluod. 

Wall  cnnclnckia  that  ths  pHiif ipnl  action  of  cohm  pcn'son  on  the  nen'ons 
»yst<;-nj  OMiBists  in  an  extinction  of  fnnetion  (extending  from  helow  upwards) 
of  thn  varioiifl  nen-e-ccntres  coni*titiiting  the  wrebrospinal  system  ;  nnd 
tbongh,  no  diml»t,  other  part?  of  the  nervoui*  Hvnteni  Buffer,  colmi  pni«on 
K*s  a  sjiecijil  tilfiniiv  for  the  respimtory  centre,  and  those  other  pmglia 
led  l«i  it  in  the  meditlhi  ohlongala,  which  arc  in  connection  with  the 
.,  the  spinal  acceswory,  and  the  hypoglotwil  nerve* ;  it  is  directly  to 
^tiiiB  dpstrnfLiro  action  that  we  have  to  attiihnto  death  in  most  cases  of 
colitn  poisoning. 

As  previoiiKly  mcntinne<l,  the  circiilaiion  is  well  niaintjiined  up  to  «r 
iinnie<liatiOy  pi-oceding  the  death  of  the  anituul  after  the  inJL*cnon  of 
cohra  poifton.  Tf,  iuiniedititely  rtftiT  the  fnitntv  of  respinition,  lutilicial 
respiration  Imj  rewrtud  to,  the  circulatimi  may  he  niinuluinctl  for  u  con- 
gidcrablo  time  (thirty  honrs).  Artificial  respimtion  prcvenlA  the  eon- 
viiUioris  which  <x-eur  on  rcj^pinitory  failure,  and  which  rix'ur  on  ce»6ation 
of  the  artiticiid  iiitUtion. 

BniDt/on  and  Fayrfr,  from  a  »erie«  of  experiments  on  frogs  nnd 
■namnialt,  eamv  tu  the  conclusion  that  cohra  pui»un,  bcsiiles  paralysing 
the  rellex  activity  of  tho  eoixl,  autit  n])on  the  nerve-endingit  in  uiUBrlu  ai 
ukwA  <^i)rarc.  Kagotzi  confirmed  Bninlon  nnd  Fayrcr's  ohscrvationti,  and 
pi  (rf  opinion  tliiit  juiralysis  of  tho  iterveendingK  in  mu»i^lo  ia  thti  chief 
CHUM  of  faiUiru  uf  respttntion  ;  aino  that  tho  direct  action  of  cobm  poison 
on  lliu  central  nervons  HyBt^jm  i*  altijgetlier  nuli>idiaty. 

The  first  ultuet  of  col)rH  venmn  on  the  i  espiriition  is  a  decided  ipuckcn- 
ing  and  deopeniiig  of  the  respiratory  movement,  which,  however,  itt  no 
kingcr  seen  after  xcctjun  of  v.igi.  The  fjuirkening  \*  Imt  ',«rnponiiy,  the 
nispiratioii  soon  hccomca  slower,  iind  the  rcapiratory  movement  lesa  and 


ItiM.      Eventually  tlio  respirator;'  movcmont  fails  to  wxygeuate  Lbe  bksd, 
atiil  tlin  iirrini:il  dios  wirli  the  iiitii:il  syrnitNimH  of  iiKphyvia. 

Ttic  poisons  of  other  snak).>fl  pro«lucc  tlic<  9.-1111C  gradiuil  paralyw  ai 
the  rc-llox  luilivity  of  the  cortl,  hut  (he  reBpiratory  cfnlm  is  not  sdrrtndtt 
affoctcil,  na  appanro  to  ha  the  case  with  i;olira  p(>iHuti  :  the  tuiirjtr  ei 
tliiH  vtfiilR!  is  more  gru^ltuUly  i«<liiceil,  ami  tiii^illy  iitHiliahod  tu|^th«r  «ilk 
(itlior  piirLA  ui  Llm  iifrvuiiH  HyHtciii.  Aci.-«}riliii};ly  ime  tiiiilB  ibut  aMtbitI 
n>*pii-atiiiii  JA  imfil)!c  to  prolnrig  lifn  licytmd  a  fov  inintilr>s  at  tho  bm* 
No  defiiiito  iniliicnoe  oti  tho  inotyr  ncrveHjudinga  htm  Iwcn  Uetcctnl.  Whit 
th»  nctivity  of  tho  nervoim  nyHtem  hue  tx-i-n  [ximlysmi  hy  vcdoih*,  tlw 
tnjuctinn  of  subst^inccii  mich  a«  stryohniii  and  picro-toxiii,  tn  timm  whitk 
UFiUally  prmlucu  votLviiltiiuiiii,  cvaev:  to  \in,\e  niiy  t-fft'cL 

On  Uiu  rt-^pt ration  th(-»u  vi-tioms  cxiirt  a  dniilile  artion  :  4im  u 
iiTttaiit  action  on  tlm  |n-rii)hL'iiit  turiniiintions  of  the  piK'niinr^AAlHi-  iiem^ 
liy  M'hii'li  iin  tncrttii^iL'  in  rc^^iiinitioji  k  liroii^ht  aliotit ;  ami,  Reccmdlf,  a 
duprcH^ion  of  tho  rmpiratury  ccitiros,  Ijv  which  tho  rcApiratiitti  mle  ii 
diuiiniahvd.  Since  in  animals  with  cut  pneuniogiuttriai  the  dinuimlMi 
he^iiH  dirtiL-tly  after  itijiwllon,  iuid  at  a  tiiuo  when  in  iiurnidl  aninak 
fin  incrciiiio  iictur?,  it  in  iipjuiront  that  these  two  factors  arc  a»'ting  »t  xht 
Biime  time  t"  prtxliife  o])ji<wili.>  ivMilts.  C'oiiwquent ly,  tho  incrcwc  i« 
decreuifo  in  iha  riT»ipiratii>tu)  inu»t  1)0  ilc^iunili'nl  ujwn  the  relativodi^rw 
of  powpr  ftxertod  hy  one  or  tho  other  of  ihc&fc  facts.  Vltinuttily  mfin 
tioii  cmstin  altugeltujr,  nml  UBUJiUy  uoasce  before  tho  heart-bott.  IV 
gn1dn.1l  pnfntibleinrnl  of  ihe  circniation,  One  tu  tho  canliac  «roskw» 
imd  |)ara1yHiit  of  the  vAJio>motoi-  HVHtem,  crrfi tributes  to  the  rtspimatr 
failure,  and  fonvorBely,  mi  that  the  activities  t>f  ihi"  two  decline  togeCfcff ; 
and  ihv  HimuLtationii!;  jmnilyHift  of  the  rni^t  of  the  nervous  Kynteni  ia  nol 
i-asfs  prevwnli*  ;i!iy  in<!ii'alion  of  itfl  a.*'phy.\iul  condition. 

E^oct  on  temparatura. — 'I'hi-  etTix-ta  of  venoms  on  iKxIy  ieui|wRiturr 
vary.  Somolinies  n  riao  is  obsen'cd,  ftonietinic«  a.  fall.  The  oxpLuuUM 
is  thai  these  [Htlsoiiii  inHnence  temperature  in  three  waya:  (i.^  If  adiltf 
itiihitioii  of  vcnotii  in  a  pii-ei-  of  Eteriliecd  ii[)iinj;e  Iw  a.ieptltidly  iimM^H 
niitlt^r  the  Fikin  nf  lui  anJntal,  so  that  absorption  is  hIow,  we  oblq^^| 
ninxiiiui'ii  of  iucii  uith  a  aiininintu  of  cotistitutiona]  effi,-rts ;  aud  tk 
iBtiipcrauirtt  h  inv.-u'i,'i)ily  raiscti  a  (mv  degrees,  (ii.)  Under  tho  tlifiiicK* 
of  the  profound  dcpruasion  which  UKUiilly  follows  injection  of  jiciiann,  lira* 
is  ait  ussociiilcil  fall  in  thu  body  temjierattire.  ^iii)  In  the  com  i4 
viperin»  priisoning,  logtsiher  ^ith  the  ititeiiKu  Inail  a>di>n.a  and  Nta- 
vasation,  the  tciiii»Lrature  is  niised  ;  but  it  may  fall  jiist  bt^foce  ddttk  U 
euppurutiun  occur  the  tcmpL'nduro  h  raided,  but  in  this  case  the  v«nM 
is  only  indirectly  (MiTicnrinil. 

Further  pathologrlcal  effects. —  If  the  nervous  symptoms  fnna  Mto 
|K)isi>iiin^  an;  recovered  friini,  i:tjnvaIi!»c:i>iieo  U  wondui'fully  alaiipt;  ■ 
that,  with  the  exception  of  the  local  bliKid  tinged  oxlema  in  the  «l> 
cutanvolw  tissue,  which  dues  occsisionally  suppurate,  there  Would  »pf»i 
to  bu  no  further  jiaihologiial  effects.  The  excretion  ol  tii«  [m'mm  liytfc« 
kidiiuys  does  not  excite  (mthotoj^cal  changes  in  ihosc  organs,  as  witocMd 
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hy  llie  aLHwnce  r>f  nnniminiina,  ami  tlie  fact  tluLt  no  alteration  in  kidney 
■trui'tiira  lias  been  obser^nl, 

I  With  the  rijienne  iinnkc-9  the  case  is  very  djHorcnt.  Here,  in  lutdition 
to  thti  ^n-ut  lonil  snd  nide-.tpiv.'uling  hiemorrhH^e  aiKl  u-d«ma,  wliicti 
almost  iiivarijiltly  knuU  tn  »iip]ninuii>n  or  giiii^mnv,  the  vicliin  is  subjt'ct 
to  baeDM^rrlu^^rft  in  aluin^t  all  iho  nr>,>anA,  and  frnni  all  ch<^  miicoiifl  mrni- 
bniMC  uf  th)!  bi.Mjy;  and  nho  U>  blocxiy  <>tTufiii>iis  int'i  cnviti^-M  sticli  an 
iho  pletini  am)  perirardiiini.  'llw  Iiiiii^k  ain  frt'i^uontly  tlio  eeuL  tif 
oocliyini>»{M,  itifarcbi  and  fiHlimia.  Thu  left  votitrickf  uf  tht^  lii-Ait  cxhibiu 
sub-endoc4irdial  hii-iiionhugL's,  which  may  extend  tu  Cliu  whulo  curdiuc 
structure.  Thu  ki<1tHiya  aIhuv  ha-iiiorrlia;^  iiiKi  Tinwiuaii's  cii[ifiii1i<,  uml 
into  the  walls  of  the  [jiOvis  ;  and  tin:  epithelium  of  Uio  cotivolntrd  Intw;* 
exhil'its  necrotic  dvgenonttion.     Allnnuintinii  or  lm-m;Utiri:i  m  Iho  rule. 

Tho  ha^mllIThliKit;  ^iF^^Ih  are  nui  pnidtK-iHl  Ui  tin-  junm  exLeiiL  hy  llio 
poisons  of  AuRtralian  HpeuieK  of  Riiakus.  In  this  reH|wct,  an  in  many 
ulhere  which  liavu  1h>i>ii  [wiitLted  oiiU  they  gUiiid  iH-tWucii  thfl  vunuina  uf 
ihfi  cobra  and  tho  vijicrirlie.  The  Inciil  syinptoma  art;  not  severe,  hut 
the  tr«Jenia  is  always  niwe  or  less  hieTno]Th:ij^ic.  In  doj;*  eB[>L'<-i;i.lly 
hn'tmirrluiges,  RJnultLr  in  i<itiiatii»ii  iii  tlume  jiist  dcMU'ii)['!i],  are  Lha  niht,  Tho 
ki(ln«^y»  of  these  aniriiiib  oxhihit  the  same  extensive  neertisis  of  the 
epithelium  of  the  convulutwl  tiiU's.  whiiii  I  huve  often  fL-cn  UliH-ktU 
with  crystala  of  hiitno^lohin.  In  »l]  ejiKirH  i>f  Finakc-hitu  in  which  I  huvo 
had  an  opportunity  of  examining  the  urine,  it  hua  eoiitalned  nlbiitnin  and 
often  tniceK  of  liliiod  pigment.  In  l>ad  k.isvs  h:ematuriu  eoinetiuies  uccun. 
.Aiiinuihi  may  Hiucumh  In  the  kidney  troulili;  fn)in  HiippnTfision  of  iiriint 
three  or  four  tUys  after  inoculnlidii  ;  hut  when  reeovtry  oi-eurfl  lIlc 
allmmin  or  hluod  disappears  from  the  uiitii'  in  a  few  days,  even  when 
urine  like  hlood  has  hepn  pa.Wng  for  twenty-four  hours. 

EfTects  on  lower  animals  other  than  mammals.  —  Cold-blooded 
vcnebniles  re({nire,  relatively  t<i  birdn  uiid  niammalK,  much  lnr};itr  diXies 
to  prodiire  death.  In  them  hjemonliaid*'  rxtrava-Siitinns  do  not  form  so 
{>roniinenl  a  fe.iture  as  in  viperiiie  poisoning  ;  they  show,  hnwever,  the 
same  f^rudmii  ;iiindy»>iri  of  heart  and  rteiviiuH  hyatem  uh  is  seen  in  uiirni- 
blf»(xled  criiaturcR.  Snukea,  cspeeiatly  the  venomous  kinds,  possess  a  con- 
sidcnihle  amount  of  immuniiy  ;  hut  they  Kuccumbto  large  do^es in  tbesanii; 
manner  an  other  mptilia.  The  action  of  venoms  on  Hueh  invcri«;bi-Ht<-s  na 
the  fresh-water  mnasel  {AvrxluttUt  ri/(/rif(()and  the  cmyfiah  {.IsUii'iu jluvtulUu] 
is  to  pr^xluce  cuiuuLioii  of  the  heart-beats. 

Snake  vennrnH  putrefy  as  dii  other  iilhuminoiiri  EoliiLions.  They  do  not 
ajifwMr  to  exert  marked  intlueiice  upon  ihe  activities  of  iufusoriu  or 
HprrmatojKm,  Cilia  from  the  frog'n  mouth  or  thu  kIIIs  of  oysters  remain 
uctive  in  tho  vonom  just  as  long  tis  in  a  Holutinn  of  ooniracrcia]  jicptoncs 
of  the  same  copicentratjon. 

The  lOxio  value  of  venoms. — Cuimetle  has  worked  out  a  table  of  the 
relative  toxicity  of  venoms — nn  Hmix  and  Vuillurd  have  done  for  Wiamia 
toxines — based  on  the  numbei-  of  grammes  of  an  aTiimal  (ttiIiIiIi)  killed  by 
one  gi'ummc    of    jioisun  sulHiutuneuualy   iutriaJucud.      Thu  vii'uluua)  of 
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less.     EventtiAtly  the  respiratory  niovomcnl  fiuls  to  oxygetntte  the  M.| 
and  tliu  imiiuftl  *\\k»  nitb  \\w  lutial  Hynipt^'ii*  <*f  ■^s.phyxim. 

The  iMiBDiiu  uf  uthci' tiiiAkt.-«  )ii-<Hluro  ibo  e<iiuu  j^rudual  {isnJmtl 
the  rtrtlex  nctivitj*  of  the  cnrd,  but  the  respinitory  centre  is  not  wtrt*' 
aflcctcd,  tu  iipfMwj's  fj  Ik*  tKe   cum;  vrith   coltra    [K>i»Qn  ;     tlic  •t'it;*'  ■ 
ihU  ceutre  U  more  gntduull)'  rcdiicci),  and  finally  iib«>]ishod  to^^trtluf  **| 
other  fwrw  of  the  iiorvou*  ayswiu.     Aixordingly  oiio  findg   ib^ii  ari» 
reitpii-iLtion  U  inultle  tu  prvlon}^  life  beyniid  a  few  niintit<*«   nt  tbr  » 
Nudc*firiic«iiillu«in:i;  i>u  the  motor  iierve-eiiding*  ba«  heuii  ilutectMl.    ff  1^  ' 
the  activity  of  the  iicrvoiiB  systeni  has  Ikmih  piiral^'scd    liy  vciioibk.4 
injection  of  Mih«t«ncea  MiL'h  im  stt-ychnia  and  picfo-toxiu,  iii  duaoi^l 
usually  produce  convuUions,  ccaM  to  havo  any  elTcct. 

On  the  ruNpiratinn  tht^ae  venoms  exert  a  ilouhle  act  inn :  fini  ■! 
jrriljint  action  r»n  thn  pcnpheral  tciiiiiiutttonH  of  tW  piit--uin<>uii8tTir  i 
Uy  which  an  increase  in  renpiratii^n  ii>  bronchi  hIjoui  ;  nnd,  6««nnAf,il 
doprefwinn  of  the  respirat-itry  fpiitpcj*,  liy  wlilth  the  respimtJon  nta'l 
diuiiiii^hud,  Sinte  in  n,niRiaU  with  cut  pninnm^piAtrics  tbc  dtminiEift] 
bogiu3  directly  after  injection,  and  at  a  time  when  in  normal  iiriw^] 
an  tncr«A»c  oocnirt,  it  13  iipjKiivnt  lh»t  thi.'.sc>  two  factoi-s  ara  nctinrilll 
ftamo  t'tne  to  |ji'»idntfc  o|j|w)sit«  n-sulls.  («iisf<nu>iiily^  t|jo  incn»Be 
dLtireiMc  in  the  re.-i|)i(iitiuii8  must  lie  depL'tidunl  ii]>uii  tho  roI»tirr 
of  power  exerted  liy  one  or  tho  other  of  iht'W)  fiuls.  Ultimately 
Uon  ce«»e»  alUt)^«Lher,  and  muitlly  t-ca»cA  Iwiforc  tlio  Iieart^beot. 
gradnni  enfeehjenicnt  of  the  cirrulatioii,  due  to  the  cartUuc  ir 
and  pvralysis  of  llie  vasomotor  system,  wmtriWiitns  to  iho  roet 
[uiltirt-,  arid  convvntuly,  km  thiit  thv  activities  of  tin?  twi>  tlcfdino  tfwiethrt: 
utid  the  Hininliani-oiiii  |KLnilyMis  nl'  the  roH  of  iho  nervouti  syi>tcni  in  Bu^ 
(-uses  prevflnl.-*  any  indiouirm  of  its  Asphyxial  i-unditton. 

Effect  on  temperature.— TIi«  eflLH.-t»  \A  wwnw*  on  bcnly  tcmpcraun 
vary.  Sometiineii  a  nw  is  oL»orved,  sometimes  a  full.  Tho  cxi>htiiaii»ti 
u  that  thcne  poiAonEt  intluf-nce  tempemt-nre  in  three  ways  :  (i.)  If  a  (jj]|ta 
iolution  of  vritom  in  a  pitMi^  of  sl(<rilin(>d  liiionKA  V*n  iLf^vpticallv  ina^rul 
under  the  skin  of  an  aninial,  ko  that  alisorpiion  is  slow,  wu  obi  i 
maximti^i  of  local  with  a  minimitin  of  co?iatitntinnal  effciri* ;  ar<>i 
teiiipvrature  i»  invariaMy  raised  a  few  di.'groL'«.  (ii.)  Undor  tbi*  influmc* 
of  the  profound  deprcs^ioii  which  u»iialLy  followi*  injtwtion  of  ]ioi»<jii,  Ih'V* 
IH  an  associalod  fall  in  the  iKxIy  tonipcratiire.  (iii.)  In  tlte 
viperine  poisoning,  together  with  the  intvnHe  local  <i*deiLa  and  oxt 
vatalioi),  ihu  t<-nip(-raturu  is  niiim-d ;  hut  it  may  fall  Juki  lieforc  di-ath. 
AiippiirAtiiin  oi-i-iir  thn  tt>int>ArAtiirc  \-.  raised,  hiu  in  this  case  tfao  ri 
is  only  indirectly  cmcomfd. 

Further  pathologrlcal  efrects.^If  thr  neivous  eyniptoms  from  ctA 

Itoifliitiiii^  are   rciiivi-red   from,  convalcsfcnfo   ia  u-ondt-rfully  abrupt; 
that,  ivith   the  exreptiun  of  tho  local  blood-tingod  oHlvma  iti    the  sul 
ciltatieotia  tic»iH-,  which  dia-s  occasioDally  euppiiRitr,  thiTC   Would  appcvfS 
to  ha  no  further  pathological  ertrrct«.     The  excretion  uf  tho  poJMjn  bv  tht ' 
kidney's  doea  nut  vxcite  pathological  changes  in  tbuw  orguns,  as  Mriiiii»«d 


hy  lliu  iilnviico  of  al1>iiinit)uriu,  and  ihu  fact  thuL  no  altorativn  in  kidney 
BtruL'titiu  has  boeii  observed. 

With  th«  vip'LTini;  sn(Lk<>s  the  case  id  vcn*  dilTerent,  HcrL*,  in  nddilion 
to  ttiid  ^I'chI  liK'ul  xiid  uidL>-8pri'»dii)g  liivniuiThii)^«  ulid  ii-donii),  wliicti 
almost  invariably  loads  to  siippiiraLiun  or  {{urigruiic,  tbo  victim  is  eubjoct 
to  hwmorrhugcs  in  iilmoet  itll  tlic  orguiis,  and  fi-om  nil  the  niuciiu^  tnrni- 
brantw  of  the  iKidv;  ainl  al*o  to  blixxly  cITusiun*  itit*>  i-avilifs  wiuh  a* 
tho  jjk-tim  uiid  peiicai'dium.  Thu  hiii^s  are  froquenlly  ibe  f^'ut  cif 
ucchyinorics,  irifurcts  niiil  ii-dmnu.  Tho  left  vcntrii-lc  of  the  huirC  exhibils 
Mib-eiulofaiflial  hn-nir.rrhagi'st,  which  may  ext«ii<]  to  the  wholo  vuwliac 
structure.  The  kidnvye  ^how  ba'oiorrhage  into  Bonnuin's  capsule,  inid 
into  tbif  wiillB  of  tbe  jwlvis  ;  ami  tlit;  ppitlielinni  of  lh«  coiivohitcd  icihes 
cxhiliit.4  necrotic  dojicncmtioii.      .\nninninii-i;i  or  hff-iiinttiriii  m  the  vuIp. 

The  !uviTn>rrh;igiL'  elfecCs  are  tint  pnxUictKl  to  thv  sinit'  extent  by  tho 
pnirtona  of  AiifltnLliiiii  spfwiea  of  «nakt«.  In  tliia  resiHtci,  us  in  nttiity 
others  which  have  lieun  pointed  ont,  thoy  utaiut  Wlnccn  the  veiioiuit  of 
the  cobra  and  the  viiteridte.  Thu  local  symptoms  are  not  eercre,  but 
tVie  ankma  is  alwavfl  mcrni  or  I»v«  Iwrntirrliaf^io.  Iti  doj^  rajiBrially 
hicmori'hageis  similar  iti  )>ituatii>ii  ti>  thosr  just  di'scribed,  an:  Lht?  rnle.  Tlio 
kidneys  of  these  aniniuls  exhibit  the  Mime  extensive  necrnflift  of  tliu 
f|>ilht>.]iiini  of  tbo  c*»nvf>hiti^(l  tnlH's,  wliii^h  I  have  oft«n  scrn  bhjclctd 
with  ciystjiU  iA  ba>mo>;lcibin.  In  all  ctwcn  of  snakt^bite  in  which  I  hrtVn 
hud  an  opportunity  of  examining  the  urine,  it  baa  ctiiitained  albumin  and 
often  Unn'ji  of  bhHK]  pigment.  In  bad  aisiw  birmatnria  H(in)('ttiiie»  occunt. 
Aniiiiatti  may  smxnmb  lu  the  kiiltiey  trouble  fnim  »u]ipi'e»»ioti  of  urinu 
thr«o  or  four  days  afier  inoculation ;  but  whi;n  recovery  octurH  the 
allaimin  or  ))li)Ofl  dis-ippears  from  rhe  urino  in  a  few  days,  even  when 
uridp-  like  bkxHl  ha-'*  Ik-cu  [Kiitiitig  f<ir  Iwerilyfnur  hinu-«. 

EfTeots  on  lower  animals  other  than  mammaLs.  ^ — ^  Cold- blooded 
voriebmteft  rtujuirf-,  relatively  to  birds  iiinl  niiinimals  niuoh  lai-ger  do«e« 
to  piyHluic  death.  In  tbeui  hwiiiorrha^ie  «'Xlniv;w;»(i(iii»  do  nut  futui  »» 
proininetit  a  feature  as  in  vipciine  ])oieiouiMg  ;  they  shovr,  lumevcr,  ihe 
Hame  gradual  paralysis  of  liejirt  and  nervous  system  as  is  seen  in  naiiu- 
Mnixleil  creatures.  .Snaki.4B,  eapeciiilly  the  vononiouK  kinds.  po^e)»  a  con- 
siiiembLo  amount  of  immunity  ;  but  they  KUceiinib  to  lar^  doses  in  the  same 
manner  as  other  reptilia.  The  actian  of  venoms  on  such  invertcbi^t««  n« 
thfi  fresh-water muKsel  {An"'hittn  ryi/K^rOand  the  craytiiih  {^stuaisJtuvitUUu) 
is  to  prcxIucB  c^^iHation  of  the  heart  lieiit?. 

Snake  vrinonis  putrefy  as  dii  olhi-r  .tlUumtnniis  sribitjons.  They  do  not 
appeiir  to  exert  marked  influence  U[H'ti  the  acciviiies  <>£  infusiiria  or 
sperttiatiiaui.  Cilia  fnim  ihc  frog's  numih  or  the  gills  of  oysters  remain 
active  in  thu  venom  just  as  lou^  as  in  a  solution  of  comnu'.rcial  peptoticx 
of  the  Bame  concentfation. 

The  toxlo  value  of  venoms. — ('almelte  has  worlif^d  out  a  labte  of  the 
relative  toxicitj*  of  v«noms — iw  Rnux  ami  Vaillani  have  done  fi>r  tetanus 
ioxint* — luised  on  the  numbernf  gianinies  nf  nn  animal  (rabbit)  killed  by 
one  gmmuiu    uf   poison  subcutaneously    intruducud.      Thu  virulence  of 
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difTerfiit  vennm^  v»r)ei^,  niid  1ifl  foiiml  tliai  llic  toxic  value  M  w  aVsi- 
lated  was  repivsentod  by  the  following  tiumbeiv : — 

Cobra     .....  4,000,000 

Hut>]uc4;p1i«lus  iriirlis  <AU8traUttUH]>i:^:H»/  n,4M>,000 

I'seuilecliis                              ..              ..        ■  800,000 

K'lJoa  beriis        ....  if&l».000 

My  own  exiK-riniontH  with  mbliiu  [ilacB  the  toxic  power  of  Uic  l«o 
Australian  vonoina  higlier,  namely  :— 


4,000,000 
3,000,000 


I 


Prog.iosis. — Sir  Joseph  Fnyrer  is  of  opiiiiuii  tlial  a  bite  fn^m  a  vigunnt 
adulf.  rnbni — Hitnififlr Villi,  Hamjtw-ix  nr  Ilrh'iiii — if  tiiL'ttiviki^  has  rtnlirdM 
its  fangs  ,iiii|  iritic  11  lilted  its  full  charge  of  ven*im,  is  iiivjirinblr  tnUl  li 
many  c.-iM;<i  vt  (lnllk(^-hitti  thn  rnptile,  for  a  viirirty  of  rausi'fl,  ntAT  da 
succeed  in  nccuniplishinj^  this  object.  In  Amcfica  the  mnriulily  in  atH 
Qf  snake-bitu  i»  much  less,  in  a  series  of  recorded  caaeB  iiuutvil  by  Weir 
Mittiliell  ihu  inurtiility  wao  2i)  per  cfiit,  and  iti  Aiislrulia  il.  in  alxml  7 
per  ccnt^  No  doubt  tho  mortality  in  the  last  two  countrii>a  would  b 
much  higher  were  not  the  pnpulati'm  welt  aware  of  the  nrnt^ty  nf  tki 
iTiimediuUs  application  of  a  ligature,  and  uf  prompt  local  measures  of  tml- 
nisnt. 

Treatment  of  cases  of  snake  bite. — When  a  pcrwn  bos  been  Utttn 
hy  a  [loiiiDitiiiH  Fiuako  our  rffortH  l^i  infiiietico  the  remilc  may  tak»  ihm 
directions  :  (i.)  To  pi-ovcnt  the  alisorplion  of  the  p<'>ison  ;  <n.)  To  ciwiitrt^ 
a<'t  or  Uisscn  it«  uffpcl  on  the  orpuiism  ;  (iiJ.)  To  hapten  it«  (■limiiulino. 

(i.)  With  l.hf"  first  ohjwt  one  flhould  imniwlintely  place  »  lijjitut*  « 
the  limb,  alKivo  the  situation  of  the  bite.     The  ligature  must  be  lijjWT 
applied,  ami  thit)  object  w  easily  ntlaineil  hy  iMasin}!  a  fitiek  under  tkp 
lipiturn  and  twi-Hin^  it.     Fn'o  incision   should  then  he  made  into  tfce 
snbcutaneotiR  tissue  into  which  the  j>oiwin  wa«  injeeted.     Tho  wouml  n*? 
bti  fluclcpil  \vitli  advnn)ii;re  ]irovirl«.Nl  tli;)i  no  nbnuiiims  exi^t  on  the  niTMith 
or  h[)H  of   ihi-   pi*nti>ii   who   |R'rfonii>'  tbi^  oflica      Aft^t   fre«  incu-Min  U 
attempt  to  e.tpi-c^'*  the  poimn  should  Ik*  miide  by  tuuidafiing  Uie  liirfi 
drwjiwartU  fmm   the  ligature   to  the  region   of  the  bit<>.      An  fUtUt 
Kiiula^ie  is   pn'fer.il>le  for  this  pur|)o«e,  but  w*^>idd   rarely  be  at  IttnA 
This  dcn'nward  bandagini;  ghould    be  repeat«d  severn]    litnes.     FiMW 
TOCommonds  the  application  of  strong  nitric  ncid,  or  th*  actnal  canim. 
to  the  sitiULtimi  of  Lhe  bite.     A  2  [>er  ueut  Kolutimi  of  cilriilni  hypocblontr 
(bleaching  pow<ler).  or  a  1    pf_'r  cent  solution  of  penmiiigjinjito  o(  potaiJi 
{Condy'))  fluid),  wcmld  bcetpmlly  ntwful  if  brought  into  direct  contact  with 
the  venom.     If  the  scat  of  inoculation  be  a  Unp-x  or  toe,  nuiinitatioii,  after 
]igatun\  i»  jnMifiablc  in  the  co^e  of  a  bito  from  one  of  the  larger  makw. 
Tlie  time  during  wdi.li  tti*"  Itgatuni  can  bo  kept  on  in  choi-t,  as  it  cauw* 
great  RufTertiig ;    after  li:iU  un    hour,    if   it   bu«   been  so  applied  u  to 
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ob»trai"t  all  circulation,  it  should  W  removed  for  a  few*  minuteti,  and  lui 
Ranri  a*  the  circulution  Utm  returned  to  tlie  liml)  it  nhould  lie  n-;i]i]ilii>d.  and 
a^iii  loijWMierl  at  intervaU.  If  the  lijpiture  liu-t  lireti  properly  nj^plied  bo 
08  to  obstruct  the  circubition,  it  is  jidvj«il>lu  to  discard  it  altugetbcr  ufter 
one  hour  on  nccounl  of  the  dantitT  to  tiie  limK 

The  effect  of  a  ligature  appti<>d  a*  dirertwl  rIjovc  in  much  more 
et^cieiit  tLaii  merely  to  place  a  ttjmponiry  mecbanical  olihtaclt;  to  the 
cimilstion.  The  aiupmiti,  ahtiiiHt^'d  I)y  ihe  loud  iiitluetici^  ot  the  [Hiisim, 
pmfiiUTidly  nffe»-ts  the  widls  of  the  l>ii>o<l  vcMiels ;  this  in  {mlii-atcd  by  the 
cedeiiia  of  the  limh  which  folluwB  the  renio»id  of  the  li^tutv.  ]n  thin 
condition  abciorptton  in  pmtiuiily  much  delaynl,  for  mhlnte  withatand  the 
jliocnlAtion  cf  an  amonnt  of  prieudftchiB  venom  equivalent  to  six  and 
eometimec  ttn  time*  the  fatJil  d' w,  with  little  t-onHtitutioiial  disturlwuce, 
if  an  elastic  lijraMire  lie  iriinii^iliately  appliid  above  the  seal  uf  iujectioii, 
and  allowed  tn  remain  on  for  twenty  niinutea. 

(ii.)  \Vhvii  the  venom  has  uiicv  ivjiciied  the  geneml  cireuiution  the 
ohancf*  of  coiuliating  itseffeetsarc  not  vrry  ho[]eful.  As  Dr.  Weir  Mitchell 
Ki^'s,  "Unfortunately  that  which  alters  the  venuiii  aa  such  in  always  c»|imlly 
destmctivti  to  the  tiMues  of  ihv  iKxly,  and  no  ugent  as  yet  employed  can 
he  fihmvn  to  have  the  powiT  to  {'nu-r  the  h!oo<l  and  then'  iitTeel  the 
vmiom  without  doing  harm  to  mhcr  al^undnous  sulwttJhcea.  .  .  .  They 
ciiu  l>e  thronti  into  the  fang- tracks,  and  wliero  cJiey  are  made  lu  mingle 
with  the  vrnom  will  {leHtfoy  il  as  imiuirtially  as  they  do  the  iimuccnt 
tiuue.4  iti  which  it  lies." 

The  ri.'niedies  which  have  engaged  the  most  attention  of  recent  years 
ai'e  the  intravenouK  injectioti  of  iimmonia  and  ihe  i^uhcutaneou?  injection 
(if  strychnia.  Ammonia  Imhbeen  let^ommi'iKlcd  for  Miakivbite  for  huiidreiln 
of  years  ;  but  the  idea  of  intnidiieing  the  remnly  directly  into  the  circula- 
tion was  diifl  to  I'mfcBHor  Halford  of  Melhourne.  ITntil  his  expenmenifl 
in  this  dtrcelion,  I  think  no  one  imagined  that  siu-h  a  quantity  ait  a 
drachm  of  liquor  ammuniic  fui-tior  cvuld  be  thus  introduced  at  ont>  time 
with  impunity.  The  mmedy  ^^ii^t  extensively  used  in  Austialia  in  the 
y«ii»  1874  ta  IS76  ;  and  aeconnts  of  its  hucl-imih  crowded  ihe  nuiiical 
Htcrutiire  of  Vieturia  at  ihut  [ierioii.  In  IS7G  the  Medical  Society  of 
Victoria  api>ointpd  a  Commission  to  incjuire  into  the  sidiject.  These 
gentlemen  experimented  ii|Kin  dogs,  and  came  to  the  conelusiou  that  if 
thu  animal  received  a  fatal  {Iwe  of  the  venom  ammonia  wilb  unable  to 
avert  death;  if  the  dose  were  not  a  fatnl  one  ihe  airmonin  did  not 
prevent  a  favouniUle  termination.  Expenmerita  mjide  by  the  members 
i>f  the  hulian  Smike  ('(mimiE*ion,  of  which  Mr.  Vincent  Kichiirdft  wafl 
chairman,  led  the  Commi-wion  to  a  roncluaion  similar  to  llmt  urrived  at 
by  the  Victorian  Commission.  From  that  time  forward  the  remedy 
Uegiui  to  fall  into  dlerepule.  I'n>fePsor  Hiilford  never  imagined  that 
Mtnmonin  was  anything  more  than  a  stimidnnt,  and  in  his  most  mnguioe 
moments  did  not  regard  it  as  an  antidote  in  any  ercn&c. 

The  Use  of  strychnia  was  recomniendcl  ns  a  remrdy  by  Dr.  Pringic  in 
the  Auitraliaa  iltdicai  Jaumtil  for  September  18Cti.     In  1&74,  Vincent 
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Richitrrls  oxpertinent-Qd  vritli  strvrlinino   m  a   rciniirly  in  c<}bni  iiiiIiim^. 
Thu  aiiiiuals  us<.>tl  wvi'v  ilugi^  uiid  liu  found  tliut  if  the    Rtrychtitttf  w 
puaheil  they  died  from  the  effects  of  ihia  dm-; ;  if  it  wore   not,  tttfjte 
fi-om  cobra  poiitouing.     Quite  recently   Or.    Kanlhuck    baa   mwle  « fi* 
oxperinients  wiih  tho  same  result.     Ho  toiKludcs  ;    *•  Nothinp.  tbcnip 
U  to  bo  pxpocted  frtim  tbi^  tmitmoiit,  and  no  fnltw  hopes  Hhuiild  \»  rw. 
or  fo*U'reri  as  to  ^l  ciiro  by  strychnin,"     FeuVtislow    fotiixl    tbat  whiTi'V 
atnuii]!^'  were  under  tlic  influeiitfL-  of  eroUdiis  venom  tu  siiirli  an  exlmi  il* 
reflux  ii4'!4V'ity  Wiis  much  iliininishod  or  lost,  e%en  iiitmvonnus  injtvtMn^ 
strychniiifi  Wiia  abwitntuly  without  effect.     TliU  nliservcr  also  iHiinttd  «  ■ 
that  wbon  tetaniiB  has  been  |H'oduced  by  n  [wevious  itijiMiLton  of  mryduBi  1 
Btiakc  vonnni  is  cii|jftblr  of  nimliithnig  the  p.|Mism9. 

In  IHSl>.  \h:  Sliu^llcr  of  ViL-toria  very  »lniii;;ly  nrlvocatc<I  tbe  Tm4\ 
strychtiirie,  which  he  regardcil  ;is  an  itntidoto  to  siiake-|H»ison.      Sinntm 
daiti  hy|>o[|orniic  injeclion  of  thednig  hns  been  pmctiRe*!  nn  a  largr  ■caleii] 
Au^tmlia;  in  some  cuxea  ati  iiincli  »8  1  to  2  cniinft  iK^iiig  ititriNltir^    Th) 
publishedaccoiintBof  this  treatment  equal  in  enihusidsm  rh<Mte-  of  tho  i»» 
dnotion  of  ammonin  into  the  circulation.     Con^inii-snew*  nrnj  roAex  acm 
return  in  a  few  niiinites,  tin*  pulte  inipmvi-i*.  jmd  the  jjatietit  iri  ■.'■■• 
rescued  fnnn  impending  ikvtth.      At  thtt  ihinl  Intercolonial  ^[<'<:  < 
gresa  in  1892,  Dr.  Hiixtablo  bron^'ht  fonvurd  some  figiipes  u-hicb  ho  W 
collected  of  tho  mortalily  of  !»nake-bitf  in  Australia,  and    LHimpnretl  tl» 
cases  in  which  hypoticrmic  injection*  of  strychnine  were  Hdminiatered  wii* 
those  otherm'se  treated. 


Cfif^  ti*iil*tl  by  Htryc1iniii« 
Qmv%  tmiKvX  otherwise 
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These  figures  show  thut  the  tnnrtulity  of  the  canca  treated  by  Btrychntnt 
W)u  nidro  than  four  tinn-H  thtit  of  othr:r  caBOo,  It  dcMs  nat^  howctet, 
neccsiuirily  follow  that  strychnine  in  n»iponiiitiln  for  the  iiicrttmam)  mor 
twiity.  fur  it  is  in  thcseit'icr  cases  th«t  so  heroic  a  rcnietly  t:()iild  be  n»«l 
The  tifinroH  are  iirtwatinfinrtory  in  othir  n^spt-oU  j  for  in  many  c:i»e»  ndtbrf 
the  Amount  of  «tryfhnin«  injected,  nor  the  time  wliii-h  riajtecd  lirttrKti 
this  pnifioniiig  M\\\  the  intrwluction  of  the  mniwiy.  is  mentioned.  Dr. 
Mucllf>r  particniarly  insists  that  the  remedy  must  tie  adn)ini8t4*nNl  lar 
lessly,  even  until  vymptoms  due  to  the  drug  manifeet  IbeniKplvc*.  Aa  ta 
some  fatal  riu>e»  ihin  wiis  nnl  done  by  the  prartilioncr  in  char^  of  the  oMr, 
the  fipirca  frjr  this  reason  also  arc  not  a  fair  crilicisra  of  Dr.  Muellff't 
method. 

('cnsiflering  all  thingB,  it  appears  to  nie  incredible  that  all  t)ic*«  mcdreal 
practitioners  in  ilifTrrent  parts  of  the  Contincnt.many  of  whom  biul  witneard 
more  tbun  one  case  of  Bnake-bile.and  »onw'  of  whom  were  entirely  incmlulow 
aa  refi^nls  tbe  action  of  ammonia  or  atrychnia,  could  one  and  all  havi*  bc«n 
miBtiken  as  to  the  beneficial  effect ;  or  that  tho  improvetnenl  described 
can  be  attributed  to  coincidence  only.  Coincidence  doe«,  no  doubt, 
expIiUD  Bomc  cases,  for  it  ha«  been  previously  pointed  out   tluit  tk« 
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meciy  IB  eqitilly  nspfiil,  nr  to  tfie  more  logicul  infcrpnco  tbat 
*cHcf  and  rapid  recovery  are  pcciiliiirilit-j'  which  belong  lu  thoiw 

erotaliw  -  bile  in  which  the  vpnom  injtTtcd  hiis  not  been  so 
y  largi*  am  to  ensurir  a  fnlal  ending?"  Nevert3M'Ie?«  ]  tliink  we 
jipoHe  that  both  these  remediej>  lire  cn]Htble  of  prodiiciiii;  itt  tiiiy 
porary  relief  from  the  ranline  and  nervous  depre.ssion  in  >iii;ike  IWle. 
a  lirid  Htrycliniii  intravenouely  injectud  urc  both  cijmbli'of  raising; 
l-pre»«uro  in  nniinuls  to  some  extent,  even  when  it  has  been  rt-diiced 
fli  iU  onginal  height  hyu  snbiuuineousijijf^tioii  orii8mii.lli[Uiiiitity 
i.  When  the  nniniaL  is  once  pr»fotindiy  under  the  tntttivncc  of  the 
Sowcvcr.  neither  prodiicea  any  eflipct. 

icviewind  the  exiKTinienis  on  the  lower  nniniHts  to  dctfrniiiie  lh« 
I  of  both  .ininioiiift  and  i^tr>'cliuiii,  it  hftsiiccuiTed  tome  ihiu  thete^lv 
I  severe,  :ind  thiit  too  much  whs  expecttd  of  the  reniediea.  C'jwea 
i-biu>  in  man  (if  we  exclude  liie  hr^m  ludiiui  siialtcs)  certainly 
Bcovery  m  a  rule  ;  so  thai  the  probabitity  ia  that  thu  ])atic'rit  does 
Etc  much  above  a  minimal  fntnl  doAC.  In  sueh  casos  in  expcri- 
ai  animuU  the  treatment  ha»  been  folluwwl  by  Icmporary  im- 
int  (iiicrcfwiul  inspimiiHHi,  risf.  «(  lihhid-pn'jwurn  and  ciHilrarhun  uf 

Jt  ift  therefore  possible  ihtit  in  snch  c;i(ws  in  man,  ihe  !ldmitli^trtt- 
hotiO  remedies  luiiy  jtiKt  tidu  ow.r  tJie  jierjud  of  doprcBMon  until 
an  is  excreted,  and  the  bulanee  i»  tnrnrd  in  favour  of  the  piitient. 
be  two  rcmech't!*  atrychnine  luw  the  (:real  schnntnge  of  a  simple 

of  intruditctioi].  IiilmvL-nuus  injertioTiR,  on  ihu  other  hum], 
skille*!  interference.  Ammonia,  hypmlermienlly  introduced,  pro- 
wl disMtrouB  rcaultfi,  an  (extensive  tdungti  occurnnj;  at  every  point 
ion. 

■drainiatration  of  aVohol  has  been  extensively  employed  in  cabcs 
i-bito.  This  ban  been  carrieil  to  siieh  an  extent  that  it  has  often 
Bcult  to  determine  to  what  L-xicnt  the  aynijitomn  wt'ro  due  to  the 
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p«>iBnn8  produced  liy  oi^nisma  concemeil  in  zymotic  iliaea&m.  In  r«M« 
y«ar!i  no  aiitiject  lias  fnjptged  more  alt«nt)oii  nmorigftt  LiHctvrinlogirt*  ud 
tlie  mt^iiiVjit  i>r<ifL-»<i<jti  tlinn  ttiiil  ipf  arLiltcially  initiiiiniBitij;  unai^ 
Ajjaiiiiit  the  acUoii  of  x\\(»t:  poit^ons,  nml  tlio  tact  that  tlic  scnim  of  nek 
imiutmised  aiiimJiU  posdesees  Uritliluxiv  properlit-s;. 

tiewall  fii-Kt  by  rti)>u:itv«]  injeetion  u(  aiiuitl  (Ioacd  u(  vtMium  prwlwed 
resifltancti  to  ratllcsnAko  poison.     Hn  had  to  proceed  very  muily,  bU 
ill  five  months  his  pigwiw  wruiM  withstaml  seven  UtQee  th«  f«Ul  d«M 
for  rontrol  antmuU.      ))r.  Kaiilhu(?k  tiueccodtHi  in  nhtniiitng  (w*n)o  rcnatuM 
to  otbra  ]ioiiion,  litit   \va)>  iijuiMc  to  olilain   any   rcul   immunity.      iJofr 
recently  I'Lisulix  uiid    liLTlrund    inUucud  &umu  ruflistaiK'u  in  rablnta  Irf 
r«!p<!atci]  injoctioiin  of  thr  vfiiom  of  I  ho  KiiropcHn  vi|>4<r  wliii-h  hati  bf<a 
previniisly  hc»tcd.  to  «0'  C. ;   ami    M.  Calmcttf,  working  in  I'rof* 
Itoux's  liLltor^tory  at  the  I'uHtoiir  luKtitiite,  has  nia<l«  a  wnes  uE  exj 
with  tho  vtMioiiiB  of  u  vumily  of  erinkiiR  (includirij;  the  cultm,  E^u: 
«iper,  and  some  AufCr»lian  Kppci«a>  analogous  to  lhoH>  niud«  )iy  TxtSM 
uriil  Cattaiii,  llchriiig,  Kitaealo,  and  Koux  and  Vaillanl,  with  ti> 
diphtheria  toxiiic*.      I'almctto  employed   lioux  and  Vaillaitl's  mellii 
ulten'Utinj;  the  venom  hy  ihe  previous  addition  of  culcitim  hypocblnntc, 
iLiul  thc!n  rBpi'nlodly  iiijui'led  thu  uolutiun  ab  intervals  of  one  or  two  wmJul 
liy  any  of  such  muthods  i\  ccrlaiti  doj3;roc  of  resistAnco  is  pnMliii^. 

Dr.  liamhaek  wxt,  the  first  to  examino  the  serum  of  uncb  partiilty 
immiii)i»vd  unimalx  for  antitoxic  ]>n)perlic« ;  hut  he  rame  to  n  ne^if 
Loiicliiaion.  The  results  roconhd  by  Calmtttc  and  I'hiftatix  and  Itmnml 
are  mono  encouraj^tng.  Thu  former  ol^sur^cr  found  that  5  c.c.  of  senw 
from  n  fairly  inimunie[;<l  raliliit,  if  ndminiatered  within  nnu  hour,  w 
tapahk'  of  curing  another  mbbit  which  had  r«rcive<l  twice  the  &til 
flose  of  cobra  ikjikihi,  After  ono  huiir  and  up  to  one  and  a  h»lf  boun  — 
two-thirds  of  the  animals  recovered  ;  and  if  a  longir  interval  were  allilMAH 
to  elapse  the  8<?nim  grwitly  lengthened  the  interval  before  donlk         ^^| 

Calmuttu  has  alno  rttc-onlmt  some  tii|nii.lly  heneficinl  reantts  fruni  ik 
siihcutanoous  inji-ction  of  calcium  hypochlorite.  I  havo  repeated  his  <uc 
perim«nts  under  what  I  imagine  to  l>v  precisely  similar  condition^  usinit 
llie  DimH  animals — rahbits  ;  but  my  rcsulta,  which  art;  ctmsisuntt  i>f 
entirely  negative.  It  cannot  h«  thjit  1  did  not  inject  a  sufficient  unooDt 
of  hypochlurilQ  eolution,  for  I  firet  ascertained  Ibe  maximum  doco  of  b? 
8otiitiun  wliirh  I  coitid  intnMlucu  with  imjmnity.  HB%-ing  Ascertained  iIk 
minimum  futal  doiic  per  kilngramme  of  rabbit,  my  animals  died  vuk 
abtioluto  rcgnlarity  according  to  whether  tliey  were  a  little  undcir  on 
litiie  over  the  stindard  weight ;  and  this  occurred  whether  ihey  were  is- 
jected  with  the  solution  of  the  hypochlorite  nr  not.  I  am  quit*  uruUt 
to  oxphvin  this  dlscrn))anc:y  of  rvstilta,  for  some  uf  the  renoniK  tiBc«I  liy  )!• 
Calmoltc  were  of  ibo  two  species  of  Australian  siuikcs  emploj'ed  bf 
myself. 

Calmctte  found  the  iranmnising  power  of  hia  eerura  was  deBtroyod^ 
heating  to  GO"  C. 

That  the  key  lo  the  treutment  of  snake  poiiOiiing  is  along  the  liM 


of  scriim  t hem|iLMtt!cfl  w^iiild  ii|i)ii-:tr  ]m»li.-i,litc.  lli-liriiig  \\a»  slmwii  Mm 
valiio  H^f  iLiititoxic  snriiin  in  ]ioisniiii)<;  by  <1ij)lithcria  toxincs  anil  riiltiircs. 
Rhrlich  has  fonmt  that  (be  sorum  of  aiiiinaU  rendered  immune  to  tbo 
Loxiii  ]>n)L(<iiIa  of  j(<(|uirity  uiid  caslor  oil  timlH  is  alw  ]K)s6(!8St>d  of  aiitiloxic 
prtijic nil's.  The  aiialoj;y  l)ctivocn  venom  ]ii"utcid3and  tito  toxic  rj^uli  in 
tht'M*  pl.'iiiU  iiiul  in  (ninio  zymotic  diswiscs  has  :drcady  Kvii  pjint^'d  uuU 

Finally,  in  .luna  ISSJi.  IVufwisor  T.  It.  KnisiT  [-oinmunii'ntcd  Ihi' 
rcauHa  of  cxperimcnlof  which  he  had  brcn  tondtwting  for  sonic  time-  past 
(III  the  immunising  of  aninudn  Hfpiinst  iho  vemmi  of  llio  cobra  and  other 
80r|)L-iils,  and  on  thu  aiilidoLai  ]>ro]x-itie(i  of  tliu  bliKxl  iicrum  ot  im> 
munifiod  nnimals.  These  ex]K'iimentfl  absohitcly  confirm  iho  work  which 
(■altiicU*  h;id  [luMishe*!  in  llie  previoiw  year. 

FriHei'  from  his  irinniiniiicd  rahhitH  has  obtained  linruni  iiosseesed  of 
very  eonsiderablr;  antitoxic  poirers.  His  exponmenla  with  the  prntrctivi' 
&eruni  uro  divided  into  four  Bci-ies.  In  the  fii'fit  scries,  a  ecrtatnly  h'thal 
diiKQ  of  venom — ca{)uble  of  rJineiit^  dnalh  in  five  t>r  nix  hours — ■vans  mixed 
with  the  serum  and  injeet«>d  under  the  sUiiL  Sosmidl  a  quantity  of  untitoxie 
Bcrum  as  '004  e.c.  per  kdogrammu  uf  the  wi-jj-ht  <'f  the  animal  w-is,  under 
tbi'flOcirrumstiinri'H,  snllirieiit  ti>  pnicnt.  deatli,  Wijeii  ihe(h>«u  of  venom 
Wiw  dunUetl,  -G  c.c.  was  recjiiisile :  and  2  c.c.  of  scriitn  per  kilogramme 
counteracted  tho  vfl'fict  oi  (our  times  a  fatal  duso. 

Th«  fourth  iterics  given  tha  eleiiresl  indieiilitms  of  iho  nntidotJit  value 
of  the  serum.  In  thesp  expi-nmentJi  the  serum  va&  injected  lialf  :in  honr 
iift-er  the  iiilroihtction  of  the  pois-'n.  Wtjvii  twiec  a  fatui  dusu  bad  been 
given,  5  e.c,  of  the  eenim  per  kilo^rjimme  of  the  weight  of  iho  ariimal 
w-AS  »nfliti«iit  Ut  preve]il  d<'«th, 

Tho  ex|>erimfnt8  of  {'hixnlix  and  Itcrlrand,  ra,lmctte,  and  Frnscr  have 
establish firl,  then,  on  BiihatAntial  evidence,  that  the  blowl  serum  cf  animals 
prot<!cU'd  agniiiHt  large  do»es  of  venom  i«  able  to  prevent  death  in  non-]ii-t>- 
tccted  tinimaU  by  l»thnl  doses  of  venom  of  the  mo^t  p'liiiionoa'j  snakes ; 
and  the  trentment,  so  far  an  ono  or  two  ciscs  go,  fieems  to  be  r<|nally 
efficAci<'in8  in  mun.  From  the  records  of  eas*?'*  of  xnake-bile,  it  houM 
appear  probable  that  even  In  India  the  victim  in  the  niajnnty  of  cases 
do<w  not  receive  milch  over  a  minimum  lethal  done.  It  must  he  homo 
in  mind,  however,  that  the  amount  uf  serum  which  it  is  iiccesgury  to 
inject  iriLTenBcs  proj)orlionalely  with  the  weight  of  the  animal.  In  ono 
of  Pnifoxsisr  FrimerV  experiment,  which  has  lieen  <|noicd  nliove,  the 
injection  of  5  c.c.  per  kilogratnnie  of  the  nnittial's  weight,  half  an  hour 
lifter  the  intro<hiction  of  twice  a  minimnm  h-lhal  do^e  of  venom,  wjw 
followed  by  recovery.  A^anndng  the  eondilions  to  Ite  the  winie  in  the 
ca^e  of  a  man  of  eleven  etoue,  it  will  be  riece^tsary  to  introduce  'S^O  cc. 
of  eenim  to  produce  the  annie  result.  Such  a  ipinntity  would  bo  im- 
ffieldy  to  inject;  and  the  expen.<ie  involved  in  itnmnnifin^  nn  animal 
of  BUllicient  eize  to  produce  sucb  .hh  amount  of  sennn  would  be  eo 
Rroat  OS  lo  exclude  tlie  renieily  from  praclii-vd  apjitiiaition.  There  is. 
brtwever,  no  re«.*on  to  Riipposi>  that  the  limit  of  the  antitoxic  power  of  I  hi! 
serum  of  orlilicially  immunjttcd  auimaU  lias  a&  yet  been  reachod,  or  nearly 
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roacliRti.  If  tlu!  present  method*  bp  still  employed,  fiirtbcr  *nd  furtlwt 
<|iuintiti()8  (if  venom  must  Im  iiitraduccd  iiitu  llitt  immiiiiiBe<l  uiitntai.  In 
this  way  th«  Tmlk  of  ihr  druses  of  the  acnitn  will  \\t  reduced  u  the  Mb- 
(oxic  vu)ii«  of  it  \*  jncreased ;  at  the  same  tiriu-,  buwvver,  it«  piTMlatUuD 
mi:at  bewmio  tnore  aiitl  morB  uxiieimivc.     [Swi  later,  pp.  836,  837. — Ed.] 

Thi^  next  inipnrlniil.  advamie  in  the  pfttholojy-  of  the  zymouV  ih» 
eiiaea  niiiy  l*e  the  discovery  uf  the  jiriticiplt*  wliu'li  undorliV*  the  Action  i-i 
4r11r.it  ive  Kcnim.  I'ltintL-ltc  hn^  di'iiioiutinitcd  Lbm  the  iinlitoxic  v«liir  vl 
ihd  Mtnim  of  animal;*  immiinisL-d  afyiiiisl  snake  (loUoii  \*  mrf  dtii;  U  4 
«Jirvct  action  of  the  EM^called  uiitltoxiiiL'  un  thf  puisuri ;  und  thi»  condiim* 
\*  pml>ahly  ('i|tiiLlIy  Lriiu  with  n-gurd  \a\  tin.-  uniiu>xitio«  i^raiiixL  dijihthoit 
and  tetBiitis.  If,  thon,  it  doL's  not  cifK-mt*  upoii  the  toxin«w directly,  it  wui 
exort  its  ht-'iiulicial  <.'tr<L-(.-t  iudirvvtiy,  by  iiiflui-nciiig  tl>e  activities  of  tbr 
ti.iAiion  oF  the  animal.  TiuMjiie^ittiKi  which  drtn.nti<U  an  answer  is:  Hv* 
(Iocs  atititoxitic  «i'riini  gihico  the  cuIU  of  the  iniimAlK  in  u  ponilion  to  rwit 
the  |!ioi.snri  t  Wlu-n  i.h(;  veiinm  of  the  Aii.-ilmliati  liburk  Minke  ma  mI^ 
cutjinroiiHly  iiij«cUKl  Juto  a  do^  it  produces,  amongst  utbirr  rcsnlu,  u 
extensive  disintt-gratiun  of  the  rwl  I>locxl  corpiiocW ;  but  I  have  fomil 
that,  if  thy  animal  he  |)n;viuuHly  iiijpi'l<?d  wiih  tin-  st'nini  fnim  aiwdw 
ilog  which  hafi  been  immiiniRnd  ngain.ii  ihis  venom,  this  dcstmction  oC 
corpuscles  does  not  occur ;  or,  if  bo,  to  a  trifiing  extent  only.  In 
case  Hs  this,  di<i  thRanuioxic  Acnim  inducn  a  <:hanj|;i>  in  the  dm)  XhtA 
corpU4clt>,  \x  had  it  bo  titimululed  other  Celbi  in  the  Itody  th«t  (hci 
ilestroycil  the  toxine,  which  therefore  never  came  to  operaLe  upon  tli«w 
corpiHcIcii  1  The  nttirly  of  the  manner  in  which  aiititdxini-s  affrrt  ihf 
ilrt'tii*  fif  the  toxii-ological  action  of  all  these  poitsonft  will  no  (loilU  »iM 
A  fruitful  line  of  research.  Them  i^  no  (xxiuc  of  which  Ihc  details  uf  ikr 
phy^inln;.;iriil  jLCtinn  are  so  wcli  known  an  ihotto  of  some  %'unrticjtof  uuikc 
[loi'ioi].  riiis  |)i>lson  is  tiien-fore  well  adapted  for  MUch  an  inri:«ttg]>liiiii 
Snake  polst)ti  also  posse--ises  the  pH>at  advantage  over  most  other  M>vk 
[»-oi.iji(h  that  it  IN  much  less  Aen-titive  to  the  r>pi>ration  of  phyMoJ  af^iDciat. 
such  iu  liglit  and  heat,  and  is  comparatively  ivisy  to  obuuo  in  &  lonn 
which  prL^servi's  a  ruinnrkably  constant  com  position.  

The  elhcicy  of  thi.s  ti-catmcnt  uf  suake  pni^uuin^'  in  animaU  I^^H 
then  luidoubtX'U  ;  but  it  ik  imi  yet  in  a  poKitinti  to  put  ofT  ih»  .swadiU^I 
clothcji  of  the  Libofittory,  and  to  take  it*  pJace  in  our  iii-vtem  of  practMil 
thennpentics.  The  antitoxic  ])Ower  of  the  si-rum  muaC  be  eiihancrd,  or* 
method  discovered  by  which  the  active  afrent  uriip!ntii  may  ho  scfmnid 
from  the  senim.  There  will  probflbly  be  no  /iresit  difficulty  in  atuinioE 
the  former  end  ;  and  the  sejianition  of  the-  hyposbetioil  "antitoxine  '  "«il' 
no  dnnlit  \»-.  accomplished  at  nu  very  distant  dat^*^  When  this  i«  dour. 
the  urdy  dillicidty  in  nupplying  the  uiititoxine  in  iiuantity  will  b«  a  oqU' 
inercial  orxt  To  |tre]iHro  mch  11  supply  large  juiimnjft  tnnst  In  in- 
iiinni^ed.  This,  however,  at  the  present  time,  m-cessitiitesthe  employnwK 
nf  a  conHidecabk'  amount  of  snake  venom,  und  ihtp  venom  ik  a  owllj' 
rominndity. 

ijtW)  Concerning  the  value  of  the  third  method,  hy  hastening  c 


[thiTt-ari.'  no  accunile  rpconls.  Tho  |k»U(>ii  h»f)  heen  shown  l^ti  lie  Rxcreteil 
by  tho  kidiuy ;  but  wliothcr  Hiiifctica  cxcrciao  tmy  cHcct  in  avcrtiiif; 
a  fat^l  iMim  hati  not  been  detcnnin«tl. 
Fnmi  th(!  rtlKtvw  consKlnnitimia  it  wimlil  ap|H!«r  that  whatover  loaning 
tho  imiividmU  ]>mctjtionor  may  have  townrds  this  or  thjit  rnod^  of  c:on- 
1T  Ktitiitiuiml  tr>5atniont,  every  endeavour  Tiiu&t  ha  mnde  U>  pirvuiit  »h6'ti[>- 
, }  tr<tii  *)f  t]]«  jKjiwjn.  Soiiio  form  i;f  lipitiin*  cwii  ha  «xtetii[H>riBL'tl,  uikI  wd 
U  havi!  iirulaiil(tc<l  L-vkloiicti  of  thi;  worth  <if  thi^i  trrntmrtit ;  whilst  iho  vnhic 
h  of  ovLTV  iil.tumpt  t»  cjiiilirit  iho  uffwln  of  Ihi!  pniwjii  ;ifter  it  has  entered 
)f  the  bloofl  is  yvt  undoteninntnL  Thu  tlsrifter  is  liwt  otir  anxifty  to  find 
I  ftomtt  rejil  antidote  to  Hnakopnisoritt  m^y  in  the  mc^titiniti  divort  our  atr- 
j  tL'.ntion  from  the  ligHturo  and  load  na-aBiirtrs ;  ainl  thwt  in  imniaturu- 
I,  iittempla  at  untidatjil  thempculics  we  may  Iosb  sight  of  a  wry  real  and 
I     impurtaiit  niea'ts  of  averting  death. 

Charles  J.  Martin. 


Appendix  nv  Dr.  Caimktte 

Treatment  of  snake-bite  by  the  anti-venomous  serum. ^SJnee  the 
comfjlt'tion  of  the  precoding  artirle  by  Dr.  t'harle«  ^f,i^t;in,  our  krtowlcdge 
of  tho  tteverxi  venoms  ^'I'l  *>f  tl>H  tri!^;^tnifnt  of  their  inoculation,  has  made 
Home  advances  which  must  Ik;  reportetl  here. 

This  now  knowleilge  is  chierty  the  rc.iult  of  the  work  on  tho  subject 
wliicli  I  \i-tvf  continually  carried  on  for  *unit;  yeai-H  piwl,  and  which  has 
been  iibly  amj  (idly  conliniiuil  by  Professor  Fraaer  of  lylinburgh- 

I  have  had  tho  opportunity  of  studying  the  venom  of  the  following 
ii'ptile* :  —  Naja  lripudiaii«,  Crutalus  duriiuniis  Bothivpn  Inncoulutus, 
Naja  huje,  Cci'aitu»  aig>'ptiiiL-uH,  Btingnrus  fa&ciati;^,  PeeudechlB  ]K>rphy- 
rincus,  Huplocephalua  curtis,  H.  variegatas,  Acanthophis  antaivticu*, 
TriiuKi-esuriw  viridi:*,  xm|  Triy(nioeephiihi«  contorl lix. 

The  venoms  of  all  thL-se  snake-s  respectively  have  well  marked  toxic 
peculiarilies,  and  prodiiro  their  «everal  and  various  local  phenomeiin, 
Nevertheless,  1  have  iiM:eriained  that  iininuds  rendered  imuiune  by  vaccina- 
tion against  a  dose — say  of  Cobra  or  Bothrojis  venom — uinny  hundred  time* 
the  ordinary  fatal  dme,  re^ii^t  likewise  inovulafionn  of  very  pctwerfrd  doses 
of  tho  veniim  of  any  one  of  the  other  serpents  1  have  emiinemted. 

The  proportion  of  dry  ri^sidue  obtainable  by  ev!i,|H>nttioti,  at  the  onlinary 
teinpiT-itnre  nf  the  roon),  of  the  venom  di»eharged  liya  hi"ri>ent  at  earh  bile 
is  very  viirinble,  and  depettdtt  amongst  other  conditions  upon  the  longer  or 
ahorter  fiiat  to  which  the  anininl  has  been  Biibmittcd.  Oenerally  speaking, 
this  proportion  Huctnate-t  l»etween  '2n  and  .'15  per  cpiit ;  thus  the  larger 
venomoiu  snakes,  such  at  the  Niijii  tripudians  or  the  Ik>thrDp9,  scarcely 
give,  im  an  av<Ta<;e,  more  than  fifty  milligrauimea  of  dry  residue  at  each  bite. 

Hy  very  careful  mannKenipnt  the  larger  animals,  such  a»  the  dog.  the 
as-%  or  the  horse,  can  be  habinutted  to  larger  and  larger  doses  of  venom. 
ThuB  we  are  enabled  to  inject,  n  hundrtiiifyld  and  more  of  iho  ordinary 
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fiitul  doBO  witbuiit  st'ltiiig  up  nny  nymptoms  of  illnnn.  Tho  inumW 
itvtweeii  tliu  itijvcliuDs  jmutt  Ui  siilfii-leiit  ti>  ulluw  tho  animal  to  recmtr, 
And  to  regiiin  it«  numial  wt'iglit.  After  wtme  .tiinr.  eiiy  in  ivche  m 
liftufii  luunLliH,  llic  eeriini  uf  tho  proLocteil  aninuil  ha»  aojiiirM)  k  ]r- 
venu%'e  capiicily  of  euch  a  etftndartt  that  if  u  rabbit  be  -iujccted  vilh 
iiTBsBa  <^^  >^  *^^v"  weight  with  thlfl  sflriim  il  mil  not  sitcciunb  to«iln* 
of  veuoin,  in»eiU*d  twdvi?  linms  later,  which  pmvcs  fulal  to  a  conlnJ 
Tubbit  of  ibti  same  weight. 

At  the  Pastdiir  Iii.ttitut«  nt  Lille,  vhere  Intge  quantities  <it  theuU^ 
vuiium  Ki-e  pivimreti,  wv  make  me  of  li<ii-««s ;.  teveiul  of  tJicte  hem* 
Imvo  been  nuidc  immune  for  two  vcoj-s.  <^iiite  lately  control  expciiaan 
with  the  Lille  Aenim  were  made  »t  the  Conjoint  IjalMratorics  in  Ldfilli' 
Iwifore  it  coimiiittee  of  sirit'iitidi;  men.  Tliene  ex^HniiiteiiLi  ahowed  tl»l 
the  thc-ivipeiit it.'  |Kiwcr  of  the  scrum  \a  now  such  thiit  if  ii  series  uf  anioi^ 
— of  rabbit*,  for  instanoft — lie  inociiIitiM  with  a  uniform  doiw  of  a  rrmti 
wLich.  in  ihis  dijse,  would  kill  in  two  hours,  «nd  if  in  uuo  houj-  aod  a  luli 
S  cc  of  the  senim  (atHuniiiig  tho  nkbbit  to  weigh  two  ki]ogTBiaDU»f  b 
injected  itito  n  vein,  »  faUil  re^ilt  will  he  prevented. 

The  aiitivuiioTu  tins  been  tried  on  nmn  in  a  few  ca»08  Ui  India,  ia 
Indo-ChiniL,  in  Miirtiniijtie,  and  on  the  West  CotMt  of  Afrif*  catm  in 
which  the  speriei*  r.f  the  Intuig  serpent  could  l»e  definitely  iii«-ert«in«4  hi 
these  cases  the  doser^  of  eenim  injeriod  into  the  victims  vaiied  fmn  lit 
c.c  to  20  c.c. — Alices  which  fiifhced  to  dissipate  nil  the  s}*mptotiu  of  ieriBai 
intoxication,  which  had  already  pre-sente^l  tbeni«eh'e«. 

The  bcdt  phtee  for  the  injection  of  Ibis  serum,  as  of  tlie  ftntiiii|iji 
theritic  Bcriim,  in  inu>  the  cellular  tissue  under  the  skin  of  the  Itellr 

'I'lie  aiitivenoin  i^  difttributeil  in  dose«  of  10  cc.  in  »  bcjitiil  luna 
U  will  keep  nctivQ  and  sound  for  ttt  leust  a  year.  l>o«cs  of  vptKim  l 
year  old,  wbieh,  nion-:i>ver.  bail  beon  taken  to  India  in  titv  but  immm. 
hu%'0  been  tutted.  ;iiid  their  potency  wiie  found  almottt  intact. 

To  tt^t  this  I  proposed  to  the  London  committee  m  ver}'  ntnpk>  pm- 
ceiw,  which  Ci^idd  lie  applied  by  any  medical  man.  The  niL-thrxl  intlu*: 
the  ilose  of  a  given  venom  which  will  kill  a  rabbit  in  'JO  uiinulia  » 
iiscortairied ;  then  into  the  vein^  of  tho  e4)r  of  two  mbbits  of  aboul  t^ 
«auio  weight  arc  injecl«il  '^  t-.o.  of  the  »>ennii  to  be  tested.  A  i^nfirln  (J 
Hti  hotir  lutet'  a  dose  uf  venom  sutfrcienl  to  kill  in  twenty  miniit«»  n  v»- 
jccted  into  the  vein  of  the  other  car  in  each,  ami  into  two  control  rabinu, 
the  cuntrutx  die,  but  the  two  Kmi:  rabbits  should  reast  the  ipoimoil  If  ii^ 
the  serum  thus  proved  is  tit  for  therapeutical  lues  in  man,  and  bwa^n* 
ventive  vaIuo  of  .jfnt'^mn-  '^'''-'^  ^'^^  '^i  ^  carried  out  in  hall  an  liout. 
and  the  results  are  deJinite. 

But  the  cmploymeiil.  of  the  antivenom  in  the  general  trvatwal 
of  inloxieation  by  Miakc-bite  nmttt  not  lea<l  to  neglect  of  any  «i  tit* 
prccimtioiw  which  lend  to  prevent  the  absorption  of  tho  venom — wA 
for  example,  ns  the  ligfktiire  of  the  bitten  limb  at  its  origin,  and  im^ 
tion  of  the  wound  with  a  itobilion  of  frcab  hy[>ochloritc  of  linH  (1  in  6V> 
or  of  cbluridc  of  gold  ( I  in  I UO). 


My  evp^riiTi'cnt-s  hnvo  slmn  n  tlijit  tfic  hypochliorilp  of  lime  cnnipWely 
dftstrijyo  the  ^enom  <lo[>osit«l  in  \hi'.  woiiml ;  iuirf  that  it  is  morft  rapidly 
diffiiswi  in  the  reins  than  the  other  suMances  hitherto  rerommendwl  m 
aiitlilotcj!.  If  Dr.  Martin  hjw  fiiilttl  to  j;4a  ^xl  n-mitt»  in  hb  (rijila  on 
rahhits,  f  think  h<?  miiHt  havo  iisw!  morf;  cnnfcntnttrtl  iinlniionA,  which 
are  le*.'*  active  jiml  prfxlncp  esc  hare ;  or  he  may  huve  iikwI  M)luti<nis  pixir 
in  fri'«  rhlnriiie.  The  Bnhitiori  must  h«  fn-shly  mwlH-,  k«pt  in  coluuri-d 
phials  out  i>f  the,  li);ht,  aiul  diliUfd  for  use  tii  cno-pixtioth  ;  thiia  tho 
value  in  thlorine  otamls  about  SUO  c,c.  of  (.■hlorine  pur  1000  t.c,  of  tho 
sniucinn. 

If  gnod  hv-jinrhlnrim  of  limp  is  not  to  lip  hnd  ll  is  lictttr  to  iibp  thfl 
Boliitionof  I  ill  100  of  rhloi-i<|i.'ijf  ;;<ild,  which  destroys  the  venom,  wht'ther 
in  H  tauL-tulHi  or  in  ii  wniind,  t'tpially  well ;  hut  it  very  quirkly  combines 
with  thr^  anatomiciil  <'I<'nient^  nf  the-  i\fs\if.^. 

The  quantity  of  dry  venom,  expressed  in  terms  of  cnhm  poiRon  of 
ordinary  activity,  retpiirnd  to  kill  a  horse  is  ITi  millipmmmcp.  Five 
rail]i}(rnmm(!H  will  kill  a  big  dog  in  six  or  eijjht  hom-v  Heiii'<(  wo  infer 
thiit  the  iuuH  dose  for  &  man  is  somewhere  about  10  milligrammes.  In 
the  tlog  the  dose  <if  anlivenom  nemled  to  avert  death,  .in  hour  after 
the  inoftiilation  of  fi  niillij^rammeH  of  dry  venom,  is  10  e.c:  we  may 
assume,  then,  that  this  dose  would  genendly  BufHce  to  atop  the  intoxication 
in  man — even,  indeed,  if  the  dtwe  of  venora  woni  flij;htly  larj^er ;  as  man 
is  more  resi.4ta!nt  to  the  poison.  In  all  cases  a  seeond  injfctinn  of  10  c,c. 
shtjidd  he  node  some  hours  after  the  bile  in  order  to  hsieleu  the  eliniina- 
tion  of  the  venom,  and  to  reinforce  the  resistJince  of  the  cella  of  the 
orgnniitnt  ag»inst  the  toxine. 

The  immunity  against  the  venom  conferred  by  the  antidotal  mmm 
in  very  transient,  Insting  only  from  twenty-four  hours  to  ten  days, 
according  to  the  dose  injeeted.  I  hwve  nhown  that  it  depe^da  ujioia  an 
"  in.'icnsibili.iatiori "  of  the  cells  in  respect  of  the  venom ;  hnt  iht! 
venom  h  not  destroyed— not  even  if  it  be  mixed  with  the  antivcnom 
in  a  testt-luKe. 

If  we  mix  a  Icthnl  dose  of  venom  with  a  eorrcttponding  do»c  of  the 
aenim  in  a  tc«^tubc  we  shall  find  that  this  mixture,  if  injected  into  an 
animal,  has  no  injurious  effect.  But  let  us  heat  the  mixture  to  70°  C. 
for  ten  minuter,  and  then  inject  it  into  another  animal ;  wc  fihall  now  eeu 
the  latter  dies  ns  if  it  had  receivect  no  nntidoto  iit  all.  Fmm  tbiw  we 
conclude,  first,  that  to  heat  tho  antitoxic  serum  to  70"  C.  in  to  destroy 
it«  nnlit^jxie  quality  ;  secondly,  that  in  the  mixture  of  serum  and  venom 
the  venom  remained  intact  by  the  side  of  the  antitoxic  serum.  When, 
therefore,  wo  inject  tho  two  6td)etancea  simultanuously  iho  serum  mtisi 
interfere  with  the  action  of  the  venom  by  means  of  an  olmost  instan- 
taneoiin  reduction  of  the  »en*ibility  of  the  cells  ;  the  venom  t>oinjj 
slower  in  its  effecta.  We  cannot,  then,  regard  the  serum,  whether  in  the 
teat-tubo  or  the  animal,  as  the  vehicle  of  a  sHhstunco  which  is  ohemically 
antidotal  in  the  eense  of  destruction  or  nio<lifi ration  of  the  venom, 

Tbosu    facta,   and    the   decisive   experimental   which   I    huvo   ctted, 
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show  ihat  the  aiit-ivnnom  (!(m»ri(.iit't>A  ii  truly  Mientific  methfMl,  IxisrI 
upon  ex |»enment,  ol  prcvontitig  pniaonin^  bv  the  hito  of  vonotnouii 
Borpertts ;  and  that  the  applk-atitin  uf  the  tuc-tlind  tg  iium  and  to  (lomeMie 
animals  hitten  hy  Hur[>fiiUi  alioiih)  lie  uxtviideil  as  ni]ii<lly  lis  jKHuible  in 
the  crtiintne*  ooncerneri.  This  is  not  mcrtily  ft  matter  of  common 
bunianity,  hut  one  also  of  pulilic  ec'>noniv  ;  for  in  India  idono,  acrordtiif 
to  oHidnl  ^tatiHlic^,  more  than  2'-',0[iO  |M!n>uiiri,  and  niuro  tluiti  60,U<K) 
head  r>f  ctiltlr,  ilie  aiintmlly  of  snakc-hita. 

The  various  Cioveniiin.*nts  and  great  cumpnni^s  ought  to  e«UblUb  po«t« 
of  mc<lical  aid,  in  ainhnlance  fainhiim,  at  least  in  the  chit-f  centres  of 
agridiltiire  and  foroatry ;  at  such  post^  all  [lersona  hitten  cttiitd  br 
attended  to  in  the  BhorlMt  time  possible.  At  every  post  a  supply  of 
scrum  W[>i(ld  he  pnividod,  hh  nrell  as  a  ronttnnnlly  fresh  aolutiun  of 
hypochlorite  of  lim**,  and  other  uacfid  mi^litimM  and  appliances. 

The  expense  of  such  a  provision  would  i«  iriflinji;  wbeo  compared 
with  its  gTBJit  aerv-irea.  The  only  dilficidty,  aa  l>r.  ('harlea  Martin  hwi 
»aiil,  would  lio  in  the  supply  of  the  large  C|iiantitiea  of  venom  neceaory 
for  the  immunisation  of  the  horseB  from  n-bich  the  antidotal  serum  ebould 
hft  drawn.  For  ihi.t  reatum  wo  Ih'.^;,  in  conclusion,  all  physicians,  and  all 
other  pemnris  interested  in  this  matter,  to  he  ^ood  eiiou^h  to  help  u«  in 
t)ur  work,  by  sending  to  us — at  the  Iribtitul  Pasteur,  IJlle,  Nonl-France — 
the  largt-st  poasiblu  <|uaniity  uf  dried  v<-nom  ;  and  also  their  obeer^'atiotis 
ifk  cases  of  siiake-bitc  ircdtcd  mth  the  serum. 
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In  a  second  article  on  tlio  "Natural  Immunity  of  Venomoiw  Sriakee" 
in  Nature  (1 0th  Dec.  1896),  Dr.  Kantltack  gives  an  account  of  further 
researches  hy  Dr.  Cunningham  [Sdentifir  Mrnuiir.:  by  M^iail  Offiffrs  of  flu 
Army  ttf  Inkia,  1895,  ix.  pp.  1-30).  Most  »miko-p<ji*on8  Wlonj;  lo  om 
physiological  group,  and  yield  to  the  same  antidote ;  but  Dr  (.'lUmirlteV 
aanim,  prep;tnyl  agaiint  cohm  vcniim,  has  no  cfVect  against  daboia  venom. 
This  T)r.  Kanth.ivk  had  nnticijiatt-d  fi-om  the  diiTrrent  luilui'c  of  thcM  two 
poisons.  ThuK  Behnng'd  law  chat  distinct  toxines  require  distinct  anti- 
toxines  is  still  valid.  Dr.  Kanthack  giM-Jt  on  to  pi-ove,  from  work  of  his 
own  and  of  Dr.  Cunningham,  that  the  immunity  of  Buakes  in  genenU  to 
all  or  most  of  these  to\ineo  is  not  due  to  the  pri>isenco  of  antitoxines  in 
their  srnmi  ;  nor  is  the  srnim  of  a  eohi-a  or  dalxfift  protectivo  ag^ainst  the 
iHteji  of  ihetMj  animals  respectively.  Innocent  snakes,  indued,  aru  likeii-i** 
resistant.  It  is  not  generally  true,  as  we  know,  that  the  serum  of  animals 
natur;dly  immune  has  any  proteetive  influence  in  susceptible  varieties.  In 
cold-blooded  animals  Cunningham  thinks  tfiat  the  low  reepinttory  value  U 
a  factor  of  great  importanec  in  immunity  to  cobra  vonom,  though  this 
iiomunitj  does  nob  wholly  depend  upon  it. — Ed. 
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1.  AROK.  **EzHr.  Stndttn  uber  ScbInT]gr<nyift,"  Znl^hT.  f.  tiia.  Mat.  ltd.  rL  IMS- 
—3.  BRiKOKtt.  lAhir  Pbmaine.  IVrliii,  IS^Su.— 3.  IlliUNnJN  uml  Faviikh.  "Ontltc 
Niiltirv  luiil  AvtEvn  uf  tliK  I'uiiton  of  Nftin  tripuiUsui  miil  otiier  VcnitHioiLH  SinikrH,**  I'fOf. 
lioy.  Six.  vols,  xxi,  sxii.  xxiii.— 4.  CALUt^n'R.  "  Cliide  esif^nnicuuk  du  vi-iiin  do 
Lwbm,"  Ann.  *i  t'lnH.  PaMtur,  lom.  r\\.  1893.  -5.  rxi.Mf.TlE.  "  fctiide  Wir  \t*  wtiina 
Hrtd  wrjM'iiIn."  Ann.  tie  I'lnal.  I'naUttr,  Uiiil  viii.  lt(9<l  ;  8' tiiHiiiolre,  Ann.  Jc  /"/lurf, 
;^i*(«wr.  ISUO,  lorn.  it.  ;  Cimi/rf.  rrw/.  >h  rAo'd.  lUs  Sfieitti,  1«94,  1895,  H  !!•»«;  i* 
tvnin  dt*  KtffntM,  f/if/iioio^t  tie  rernvniavition,  TrnifcmenI  du  mvrtum  rcnim'-uin 
mr  k  i/rum  Ut4  ojiimrtiu-  i<ncriD<«,  I'ariit,  1H0&  ;  ""  A  I^rctni*  on  Sii^kc  Venom  mid  tlie 
Tn-nltiirnt  of  Snnltr- Bit«j  liy  the  Anli*rnontoii»  fienini,"  fMurfC.  Bth  AllfCllst  iSllfl,^^ 
Eminu.  "'riip  At'tioii  orK«ttl«mBke  V'vuotn  n[>oi]  lli«  llac1«nrida[  I'ow^ror  llloiiil  S^inm," 
Jfrt/,  ReaiM,  Mar  Mlh,  law).— J.  F.U'hi-ji.  Thanalvijliidta  of  Iiulin.  t'li tiivliUI, 
l^jiid.  1872.  —  *.  r'B"ii iKrtOW,  •"  Uehcr  Hir  Wirkuii)f  den  ScililangPMtrifl'atJiiir  iVii  zhv- 
ri«ch«l  Org»iii»iiniJs"  i/i^m.  '/'  fAfiid.  imy^r.  lU  Stifner,  Ji.  fVt^T*!ittuTy.—9.  FllAfiKlt. 
Srit.  Jltd,  Juiirn,  JiiU"  l.'>.  1S9Z>,  [>.  13,019;  also  immvniiiUion  nyainU  Strptntt 
ftnatn,  Roy»l  Iiistitmi\  ilawh  ao.  189«.-H).  Halfuiih.  TAwKf/Aw.  &^frmlivni, 
and  Kxpeiinttals  tnt  th*  Aftiin  t'f  Snait  ftnom  nit  tht  Jtlond.  Mrlhoiimc. 
IBM.  — 11.  Kahihack.  "On  lli*  Xatwro  al  Obm  Poinon."  Jinirn.  t,f  I'iifttioi.  vol. 
xiii.  -12.  Mariin,  C.  J.  "  OWivstivna  uii  tliw  Pciiioijotui  Coiuitiiijenls  of  (hi* 
Venom  of  the  Australian  Bl*-k  .""Hake"  Pr<x.  Linntrw  Soe,  X.H.iy.  1SH2.  — 13. 
MAitrm,  C.  J.,  And  J.  SI.  .SMil'tl.  "Un  Uio  Vt^num  «(  tlirr  Aiulraliaii  WiuU  .■Minkr," 
/Vgr.  Jim,  Sx,  A'..V.  »'.  ISfll'.  — H.  Maktin.  C.  J.  "  On  Skam  EffrcU  tip-m  l)..-  Blnr-I 
I>rudacv<r  bv  l)je  Veuviii  of  tli*^  AuBtntlian  BWk  Siialct-."  Joum.  vf  Pkjf/ief.  vol.  xv. 
I«D,"J,  IS.  '  Mautis,  C.  J.  ■'On  the  Pli^-iiioloirn*!  Action  ol  tli«  Venom  of  tbe 
Atwlniliau  Bliu'k  SimkB,  "  Pnx.  H.iij.  AW.  S'.S.IV.  ISM.— Hi.  MnciiKrt.  W.  "IJn 
tbe  Venom  of  ths  H«tllwii«k«."  Smilhtnnion  cVn/rVfrfufiwi*  /»  Kruntinlije,  mA.  »ii.  —  I  r. 
Miii-HKLC.  \V.,  and  Ki-K'ur.iti.  "RMoaroliM  upon  tlio  Vriionu  orPuUtMioiuiSi'ri-viiit." 
SmilAjuin.  ('indrtb.  to  Knowlaifff,  vol.  XXvL  iTItb  conUiinH  a  roinfilcle  Ul>li»pa[>liy  <if 
the  iu)>j(K:t  -  up  to  1886.}  — IS.  NirHrtl.AOX.  Jnrfinn  Snakt*.  MotliMi.  1874,  —  ID. 
Puii<ALix  atid  Itr.Rrx^KD.  "  Attcnii&iioD  du  r«uiii  d«  vip^n  mr  la  cimlcnr  «>t  vm- 
t  veniii,"  C^mvt.   nitd,  dr.  I'Acad.  at*  Sri 
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p.  283.-20.  PuihaLIX  und  HKnTltAMi.  "Snr  1«  |imi(ri*t*  Aiiitilniiii|tii'  dii  Mti){  iW 
■utirmux  Tawriii^  i-oiilru  le  vtttuii  lia  vijirirt,"  Compl.  mwi.  dt  PAead.  (/«  Sfirntrji,  ixviit. 
7.  [1.  354. — 21.  iUoorzi.  "Ueber  die  WiikuuK  de8  Giftce  der  Ntga  liiiiuduun.," 
Virdtmea  Arehir,  Bd.  c.xxii,  S.  232.— Si!.  Skwai.u  "  Ifxpn-inicnte  un  ihc  I*rev*iitivc 
ItiwiiUtion  of  RLUlfsiiflkr  Veninn."  Jmim.  of  f'hifxiot.  vol-  viii. -2.1,  Vm.r.MKit. 
■'  ITclwr  din  WirkuiifH  dta  Brilleiiiicliijiiifpfiigiriea,"  Art-h.  /,  rxptrimenl.  J'atk.  H. 
P/uirniaio/,  Bd.  xxaL  I8S3.  —  24.  Wall.  *' Poison*  nf  certain  Indiui  Vt'uomtnut 
Sniiko8,"/Vn.  Riii.Stx,  1681,  vol,  xxxti.p.  HJS.— 2.V  Wai.i.,  "  [adiauSiiiikp-)K)i80Ds,  iholr 
NiktH»  and  Klfcit."  W.  H,  Allcti  Bndt'n  ,  I..oridon.  18S8.— 2B.  VVotFr.vPtV,  'On  Ilic 
fiiitun  aud  Actiun  uf  tlie  Vencim  uf  Poisudpub  Stiakvii,"  .Anint-  ></  Pfij/iiai.  vol,  i  ii. 
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ALCOHOLISM 

/h  f/tu  artifle  rf.ftrtM^  injirid  mndf  la  i}v,  phystoloyirtd  ndmi  of  alfohol.  A 
few  remarks  are  then  made  tm  ibe  iiiriowj  cvmnum  nlcholk  drinks.  The 
phenonumti  uf  JruiikfHnefs  nwl  of  arutf.  alcohoU:  pomning  art  hriefitf 
destrihnl.  The  mu^sej  and  the  vhnle  Mihjrct  uf  fhrmiif  alfoiiolisin  are  fiexl 
deait  iciiU  ;  and,  lastly,  an  aaivunl  it  pren  of  dtlirium  (rement. 

Ethylic  alcohol  (C„HJTO)  i.*  tlie  member  of  tli«  iilcoholic  series  found 
in.  wines  uiiil  ^<nA  »piiiU.     Wbun  ulcobol  is  ulitaiimii  directly  from  HU£«r 
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ethyl  n1«)hol  in  fni-mcd  alono.  but  whon  indirectly,  by  trausrormalion  of 
fctartli  into  wiywr,  Kimif  amylir-  nli-<»hi->l  (Foiisel  oil^  (C^UulK))  alw«y« 
nj)]Mars  ivilh  ic. 

Alvwhito  alcohol  aUvny?  coniniiis  \-2  per  cent  of  water,  bu  s 
spi>cifi(;  gravity  0*793  (it  GiV  F.,  hihI  hrjiis  iit  7W  C.  (173"  F.) 

Kucliticd  spirit  conUiiiis  IG  per  cviit  of  n-at«r ;  proof  spirit  contains 
40*24  per  cent  Ity  weight  of  ak'^jhul  anil  r>0'7G  of  vrittpr,  and  it  has  « 
specific  gniviLy  of  U"S2.  (Spirit  ahove  "procjf "  when  i^itetl  Hm)  gun- 
powder ;  spirit  under  proof  docs  not. )  Kvery  additinnal  0T>  per  cent  of 
absolute  alcchol  above  0!''2  is  kiiiI  Co  Im*  imo  dejirnn  nhove  proof  (32). 

The  fiillowing /as/^i  among  others  may  lie  employt-d  for  the  detecttua 
of  alcohol ; — 

(i. )  The  prodiiclinn  of  actaic  ether.  To  I  he  aqueous  Boliitinn  ins- 
pect«d  to  coiitiiiii  alcobol  acctnte  of  doiliiim  and  t>utphunc  acid  arc  oiMrd. 
and  heat  is  applied.  If  alcohol  be  present  a  fimell  of  aoetic  ether  is 
evolved. 

(ii.)  The  I  nod  uctioii  of  iudufuiin.  The  stiBjujctcd  liqiiitl  is  heated  in 
a  test-tulie  with  iodine  and  caustic  potash ;  yellow  crystiila  of  icKloform 
arc  formed  if  alcohol  he  present.  This  is  a  delicate  test,  and  will  detect 
alcohol  even  in  the  proponion  of  1  in  10,000. 

(iii.)  The  reduction  of  chromic  acid  to  oxide  of  chromium.  A  CTTStal 
of  chromic  acid  is  heatpd  in  thr  solimon  suppf^sj-jl  to  contwn  alcohol ;  « 
^ret'ii  cidour  is  develojicd  if  ii  be  prc-*eiit.  'Hiia  is  a  ^ood  lv«l  in  tbe 
aiiscnce  of  other  reducing  agents  such  as  formic  acid. 

Physiological  action. — I&jeslir/!  Si/si<-m.^Ut  the  mouth  alcohol  gWea 
nn  to  a  felting  of  u-anuth  and,  reHuxly,  to  a  flow  of  suliva.  In  a  similar 
mtiiincr  it  is  thougtit  thut  it  nmy  dilute  the  vessels  of  the  brain,  thereby 
Ktimulatin^  it  (Brunton).  fa  ihf.  sUmaek  the  vessels  heoomc  dilated, 
and  tho  socrotimi  of  gitntrie  juice  is  increased.  Large  (|uantili<^-M  uf  stronj: 
»k'i>bt>l  liot  lis  an  imtant  jxiison  on  the  walU  of  the  stumat-h,  inhibit  ihi* 
^istrio  secretion,  ond  in  extreme  cases  produce  shock  which  may  Inj 
fatal.  If  the  initial  chock  pass  ofT  alMtorptton  take«  place,  and  tti« 
poiAomma  clTuctfi  of  ulcoluil  on  the  vanoua  tissues  atid  organs  of  the  body 
then  bi'como  manifost.  The  presence  of  alcohol  or  of  alcoholic  liquon 
hindore  artificial  digiwliun. 

Cir^-u'^thni  s>pUm. — .\lcohol  forms  a  rrimi>onnd  with  the  hitinogloHil 
of  tht!  rod  bliKi-.I  corpuscles,  which  takt-*  up  and  parta  with  Oxygen  l«H 
readily  than  normal  ha:moglubin  ;  this  leads  to  a  general  diminution  in 
the  m^talwliBm  of  the  body,  and  as  a  result  the  amount  of  fat  in  the 
bo  iy  miiy  Ijwome  increased.  Aflrr  the  administration  of  alcohol  the 
h»*art  boats  more  forcibly  and  with  gruiler  frequency,  the  jHTiod  of 
dijLttoIe  lieing  shortened  ;  the  periphtTal  vcsslOs  are  dilated,  and  thus  lb* 
f:imiiiar  flushing  of  the  akin  is  pnxliKed.  The  pulse  l>ecome8  full  and 
frequent,  the  circulation  more  rapid,  and  the  blood  passes  into  tbo  vrim 
in  &  U%  venous  oonditioii  and  containing  more  oxygen  than  nguaL  The 
in(Tea«ed  force  and  rate  at  which  the  heart  contracta  are  due  to  the 
ruerve  powar  of  the  or^^n  lieitijj  callc<l  upon,  and  only  la&t  for  a  tiae. 
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A»  tlipsc  circcta  pass  off  tht«  bcjirl  Iients  less  powerfully  hiiiI  mora  slowly  ; 
»  lliat  tho  Slim  <ii  llifi  two  phases  i«  mmh  ibc  (uimc  as  if  no  aloohnl  littd 
been  Ultcii.  Ltirgc  (|iiiiiititieB,  however,  duuioish  both  the  force  9,twl 
frequency  of  th«  hcArt  from  the  first. 

CfiiSmt  wrrcMS  sgsirm. — Alcohol  ha«  first  of  all  an  indirect  effect ; 
by  itx  autioii  on  the  circulation  it  eiipp  ie^  the  bruin  and  spinal  cord  MJth 
more  lihfod  aiid  so  hicreases  their  activity  :  it  acts,  hownver,  rlirectly  on 
the  nervi-celU  as  a  fiiitctiriiiiil  poiwm.  Hkiico  though  first  utimiilatwl  by 
alcuiiol  the  central  nervous  system  bccoiuea  »nl>w|U«ntly  dt-pn-ssed.  The 
higher  cpritrea  conrieclPil  with  menial  activity  miffer  lin*L ;  siftfr  ihn  cnrp- 
brum  ihfl  copfilwlbim  ami  cord  aro  atfected.  and  kst  of  nil  the  aiitmnatif 
centres  in  the  medulla  controlling  the  vaso-niotor,  respiratory,  and  cardiac 
movement)  bpconip  paralysed, 

M^fiil^liim. — Partly  as*  a  result  of  it«  action  wt  a  fnncHnnal  poiiuin 
on  the  tisanes  of  the  body,  and  partly  from  its  influence  on  ha'moglobin, 
the  metabolism  of  the  tissues  is  diminished  hy  alcohol.  It  is  gfinrrally 
held  that  the  iii'ea,  8idph:i.t«s,  and  phosphates  in  the  urinn  are  diminished 
under  the  influerico  of  alcohol ;  Parkes.  however,  found  that  dietetic  doses 
of  alcohol  did  not  alt<*r  the  excretion  of  nitrogen,  and  roncludod  that  in 
a  liimlthy  niuti  oti  a  niiifornily  good  diet  itlcubol  docs  not  interfere  with 
the  metabolism  of  nitrogenous  tissueR.  Chittenden  found  by  ex})erimcnt 
that  alcohol  increased  the  excretion  of  uric  lu-id  100  ptsr  cent;  iho 
ehrainution  of  urea  and  total  nitrogen  were,  however,  diminished. 
The  output  of  c&rbonic  acid  gas  by  the  lungs  is  diminished.  The 
increase  in  fat  which  follows  the  constant  u»o  of  some  nlroholic 
drinbi,  such  as  Wer  and  pttrtvr,  is  due  partly  (u  ibc  sugar  cuntiuned 
in  them,  and  |Kirtly  to  general  alu'mtion  in  melal'olism :  it  ciinnot 
lie  explaintxl  on  the  supposition,  sometimes  put  forward,  that  the  alcohcil 
19  biinit  off  al  once  and  sijptdies  the  energj*  which  is  normally 
obtained  from  the  catalHilism  of  thfi  li^iiex ;  and  that,  as  a  result  of 
thb  "protective  oxidation,"  the  fat  ftwumulalcB  in  iht*  body.  Small 
<|u:iu titles  iiicreiiso  the  oulpul  of  work  done  for  a  time,  but  a«  tho  dtinui- 
lattng  effect  pimses  away  the  cHjocity  for  work  falh  considiTabiy  ;  it« 
action  thus  consists  in  brin;;ing  out  the  reserve  {lowers  foi-  n  short  effort, 
uikI  nut  in  restoring  or  linslianding  sources  of  cnorg}'.  The  cxpcricnrd 
gained  from  long  marches  of  troops  is  that  the  tiae  of  alcohol  tends  to 
diminish  the  tol:d  amount  of  work  done.  It  may  cnuble  a  man  "  to 
spurt,"  but  not  "  to  stay.'.'  It  ie  dissipative  rntber  than  coiiiiervative  of 
cnerg_v. 

Trmperature. — As  a  result  of  the  dilatation  of  the  penpheral  vessel*, 
and  ihc  liirge  amount  of  blood  passing  through  the  cutaneous  areaa,  the 
loss  of  hcttt  by  radiation  and  convection  is  grnjitly  increased.  About  this 
there  is  no  qneetion.  With  rejrard  to  the  influence  exerted  on  the  produc- 
tion of  heat  most  of  the  evidence  gnoji  to  eliow  that  metabolism  is 
diminished,  and  tbormogf^ncsis  less  than  normal. 

Experiments  on  nibliita,  however,  by  Bevan  Lem's  and  by  IT.  C. 
Wood  and  liuiehvi't  jfoint.  to  some  increaae  in  ihe  production  of  heat  at 
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llio  litiiu  when  the  ]u8«  of  heat  is  hL  iU  nuLkiuum.  The  mochMJiia  4l 
thu  thfirni(><;iJTiQ.>'is  is  obscui'c.  In  u  iiumbor  of  experimenta  on  a  kMltli}' 
mail,  Fark<fH  f'liinil  thul  when  Brnttl)  ((lui-ntiUos  of  it!ri>h(>l  w«>r«  uVcntki 
ti;ni|)LTat.iir«  waa  vury  slightly  alVuclcd.  Iti  gouic  except ioiial  caws  it  wDidd 
appear  ihiit  alcohol  t-aist's  the  tcmpcruttire  ;  thiitt  high  fuver  occurs  in  Kni' 
c-A»vti  of  a<^^ulo  iilcoliulic  |j«>iM}riirig,  wLvro  no  other  caiuit!  fur  the  niiAl 
loinijomturo  ia  fortlicoining. 

The  outcome  of  oiir  ex]>erionce  and  kiiovl«clgo  is,  DflTerthelci^  ] 
alcohol  Iviids  to  towur  the  tuniptTitturt;  by  iiicrenseJ  low  of  heal, 
somt!  cxlctit.  t)y  IcaaeiHwI  oxichLliuii ;  whilu  ihu  power  of  the  bixiy  turafat' 
cold  is  much  reduced  by  it.  This  inlipyrctic  action  is  alight  wherv  con- 
p»rud  vrilh  th»t  of  such  ilruga  us  kairJn,  quinine,  or  utitipyrin,  tad 
in  order  to  produce  ajjy  thompcuiic  effect  in  fevers  toxic  iIqms  ««uJd 
l>c  required.  In  men,  And  in  loft'cr  animaU  accustomed  to  alcdwl,  thi 
temp(M-atum  \»  little  if  at  all  deprMsed  hy  its  adininislntiioti. 

I'liijsioii>ffir.-d  amount. — Taken  in  small  quantities  alcohol  acts  w* 
etimiilunt  to  ttiu  hudily  functions  genemlly,  and  c"pvciaUy  toi 
MiACular  and  nervous  syelumfi  ;  lurji^u  duses  havu  a  directly  deprowii 
narcotic  offoct  The  amount  of  alcohol  which  can  be  inkoD  fluif  hr 
long  fieriods  without  jirodiiciiig  any  juithulogical  result*  varies,  of  cowrw, 
with  ihu  age,  surmtiudin^  ctuidi t ions,  and  idiosyncrasies  of  thetndi^idiitl . 
))ut  for  an  average  pLn*on  what  may  I>e  called  the  physiological  amount 
is  about  one  ounce  of  absolute  alcohol.  I'arkes  and  WoUowicx  ioabA 
that  one  anil  a.  half  ounce  w;u  tlui  physiological  amounL  But,  lu  Dr. 
Sidney  Martin  pnints  out,  altlioii^h  this  result  was  true  for  "  two  BtTonjt 
healthy  men  accustomed  to  alcohol  in  moderation,"  it  is  safer  to  Ulcc  • 
lower  statin larrj  for  the  avenge  tonn  inhabitanL 

In  physiological  quantities  akohol  may  be  considered  a*  «  food,  iw* 
much  as  it  is  used  up  in  the  system  ami  is  productive  of  encrjy :  bnt 
there  ia  no  doubt  that  healthy  and  young  people  are  better  witlurat 
alcohol  A>  age  advances  it  becomes  useful,  and  is  of  course  of  my 
great  value  in  such  morbid  statee  as  fevers,  collapse,  etc. 

Flimiiutiion  of  atrahnl. — Moderate  amounts  of  alcohol  are  aaifaiilitfi! 
by  the  tissues  and  used  up  in  much  the  same  way  9A  carbohydnte  fooilik 
and  leave  the  bo<ly  as  carbonic  arid  gaa  and  water.  Some  may  pu  "^ 
■A»  alcohol  by  the  lungs.  The  fafces  do  not  contain  any  of  the  alooW 
tjikeu  by  the  mouth.  Dr.  Bodkender  (quoted  by  Binr.)  (26)  fuaod  IbtL 
in  healthy  persons,  at  most  3  per  cent  of  modenite  quantities  of  alcabol 
could  be  recovered  from  the  body.  When  excessive  do««  h»T«  b«* 
token  it  may  appear  in  the  uriQe,  just  as  sugar  may  under  finukr 
conditions.  This  fact  Hoes  not  prove  tliat  alcohol  when  tukcn  to  pnpv 
quantiiies  is  not  a  food. 

Alcoholic    liquors. — ^The    physiolo^cnl  cfTecl  of  alcoholic  drinks  it 
piirtly  due  to  the  ethylic  nkohol  they  contain,  and  partly  to  the  presence 
of  additional  bodies.     Sugar  and  dextrin  ma>v  be  useful  as  foods,  irUt 
the  ethers  and  salts  may  be  of  use  in  furthering  the  processes  of  digostioiii ' 
aud,  again,  other  mumUers  of  the  alcoholic  series — amrlic,  butylic,  wdj 
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propylic  alohol — furfurol  ikwA  (lefitiil^  lultilt orations,  when  prcxoiit,  may 
DXcrL  u  l]ccilI(^<lly  toxic  iL^'Iiori  ;  no  ttiul  a  doec  oi  euch  a  Huid  may  Ito 
more  dolutcrionft  thnn  tlic  s>im<i  iimoimt  of  uleohol.  The  physiolngicnl 
elfwrt  gf  alojhulic  drinks  does  nut  thei-efore  correspond  exiwlly  with. 
thtiBe  of  tili'oliol. 

Alcoholic  li(|HorB  mny  be  coiisidorwl  m:— 

(i.)  BttT,  pejrtor,  cider,  etc.;  (ii.)  witit-*;  (iii.)  >ipint«;  (iv.)  Ii(|i]ennt,  anti 
(v.)  uLher  ulculiolic  soluiiuita  tukuii  purely  tii  [ii-udiicu  intuxiuitiuii,  sueli 
as  other. 

(i.)  Hetr,  Porter,  Cuter,  etc. — Kn^lUli  b«er  containE  about.  !>  jwr  C'ent  by 
wdglil  of  alcnhol,  Imsidtn  f^xtxuctiveB,  mlui,  siigjir.  dt'xlriii,  liictiu  acid,  Hr.d 
liiptiliii,  the  active  pnnciple  of  hop*.  Lupulin  cxeru  a  dc-prcafiing  action 
11(1  ihy  iiervoiu!  8y»U.'ra,  pHxiiicing  slfup.  Lugor  It^LTCoiiUiins  lew  alci)ln)l 
Hiul  rather  less  sugar  ;  ttuui  and  puitvr  utv  richer  thuti  Lvcr  iu  the  amount 
of  kugar  they  contain. 

Sweet  cider  contains  eugor,  and  readily  iindorgocH  femiciUatioti, 
becoming  rhongod  into  rough  or  hart]  cider.  Thnre  i-s  danger  that 
during  f(!rmeiitation  the  pnicew  may  go  on  to  the  pi-oductjon  uf  acetic 
Jictd  and  render  it  bout.  Sour  cider  may  eel  up  colic,  diarrhtcji,  and 
iiitottinul  diaturlianceB.  Ciiler  rontaiiiit  mulic  arid.  If  cMcr  be  allowed 
to  act  on  load  sonic  of  the  nicta!  is  rljui^olved :  k'lid  poisoning  waa 
shown  to  b«  due  to  this  caiiKU  by  Sir  Ueorgo  Baker  in  1767.  Cider 
coiitairi»  from  5  to  10  per  cent  by  measure  of  alcohol. 

PcrrVf  liko  cider,  is  allied  to  wine  rather  than  lo  beer ;  it  contaitia 
about  7  per  cent  by  measure  of  alcohol. 

Jiccr,  ]V)rt*r  and  stout  lead  to  an  incrwised  Rtorage  of  fat  in  the 
body.  Wlicn  cirrhosis  of  the  liver  results,  it  in  very  often  found  to  l»e 
aBBociat«d  with  much  fatty  change  in  the  organ.  ThcKo  Uc^uors  may 
give  rise  lo  dyspepsia,  but  not  in  nearly  fto  marked  a  degree  as  the  moro 
concentrated  spirits  ;  and  they  are  undouhtedly  a  prolific  source  of  gout. 
Partially  fermented  or  fiweet  eider  tends  to  gout,  which  is  not  the  case 
with  fully  fisrmented  or  rough  ciiler. 

llcer  has  been  adulterated  in  many  way*.  Picric  acid,  Btrj'cbnin, 
quiWfii.i,  and  chiietta  Imvn  I»een  used  iiistcfld  of  the  hop  bitters. 
Cucculus  indicua,  %vhirh  contAinn  the  neiitnd  )>nnciplc  pirro-toxin,  is 
proltably  added  for  the  »ime  retison.  Opiuui,  for  its  narcotic  cH'ecU, 
and  Bait,  presumably  to  increase  thii-sl,  hiLve  been  added. 

(ii,)  ffinfit  are  obtained  fioni  the  firmeiited  jiiicc  of  the  grape.  When 
jiH  the  glucose  becomes  changed  into  alcohol  the  wine  is  callwl  "dry  "  ; 
if  some  sugar  remain  the  wine  is  called  sweet.  The  "body'"  of  & 
wtnc  depends  on  the  amount  and  blending  of  the  solids  (sugnr  and 
extractives).  By  the  term  "  bouquet  "  is  meant  the  perfume  to  the  nose  ; 
and  by  "aroma*'  the  effect  on  the  posterior  narea  when  the  wine  is  on 
the  back  of  the  tongue.  The  botiiquet  and  aroma  are  both  due  to  the 
compound  ethers,  especially  to  wnanthic  ether.  The  maturing  of  wine 
is  the  process  of  developtnent  of  these  ethers.  Roughnew  is  due  to 
tannic  acid. 
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Natural  Willi's  contiiii    'i  to   14  per  cent  of  nicohoi ;    14  por  cent 
alunhol  in  ii  Kuhuinn  sto[Ki  thti  fiirmo.ritiitiuii  \A  Hugnr,  so  if  n  hii^hrr  ytA 
contaj^u  of  alcnhnl  h(>  fotinil,  it  is  duo   \a   the  tiii))!t(M|EifMit  adilition 
alcohol.      Wini^K.  such  h^  IVrt,  Cherry,  .tiid  MaiUira,  tu  which  qiirit 
bcuii  :ul<]<.'<il,  are  »ii(I  Lo  he  foruiiaci  or  braiiiiieii. 

Whito  wities  arc  marlc  fmm  white  j^mpc*,  or  from  red  grapM 
itltins  of  which  huve  not  bucti  left  in  the  fertnunttng  juice  or  "mint"; 
ihu  ciL^o  of  rvxX  wines  ihn  skinfi  of  piirptii  ^tipuH  romuiii  tn  tha  nnist. 

.Sp;ivlilinj;  wines  liavo  this  ituiUiiy  in  virtu«  of  carhotiic  acid,  fnrnieil] 
during  fornieiitation,  which  is  retained  in  thoin  ;  as  in  C'hamp;i;;ne  anl] 
B|iarkliii'n'  Hik-Ic.  Some-  siijfiir  is  iisuall)'  addeil  to  ChainiMt^no  Ifcfuru  it  H] 
fituUly  liottlcd  for  the  markcL 

Thi)  t'olnuring  matter  of  wjnwt  is  pr*tipi Laled  in  the  crust  ;  bent*] 
WLiiux  hrconii'  lii;hl(jr  in  cnlonr  imi  kiwpinj;. 

C'ljKtiliieuln  I'f  triiifs. — After  alcohol  tho  mrwt  im[»rtant  (acton  tsj 
wlnu  art!  the  aoids.  thu  amount  of  sugar,  and  the  vthurs. 

Thoro  is  no  tannic  atrid  in    ihc  juice  <if  the  pnpo ;  it  i.i  ohtairmt 
from  tho  skins  an  I  the  pip*.      Malic  and  tarLai-ic  acids  an;  foiiiul   in  tbt 
jui<w.     Thu  acids  act  on  the  alcuhol,  and  thus  lend  to  the  lievclopmvul 
of  Bthflrs ;   hut  in  (^nuHl  wine  tho  annmnt  of  acid  should  nut  ex<x>rd  &  ^ 
percent.     Claret-t,  Ri)rd»iimx.  and  llininanan  winea  conuiin  t^inic  aciH  ;  ^ 
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Hotrks,  Mosulle,  and  Chalilis  arc  acid  from  thu  pr(!««nc«  of  tArtarir  acid, 
and  do  not  contain  any  tannic  arid.  Acid  wim^H  on  kM^pin;;  dcpncit  a 
crust  of  acirl  tartrate  of  potftssitim,  tunnin  and  colouring  matt>>r»  wtikh 
is  nt  first  copious  ;  hut  stiUc'iuently  it  hocomca  scanty,  and  tbeu,  when 
floating  in  tho  winn,  i«  known  a»  "iHH'swinj;." 

Su^ar. — In  swtunil  wim-s  nil  tho  supir  may  bo  tranftfomir*)  int<» 
nicohol ;  in  EortiHeil  winus  the  atidwl  spirits  check  fermentation,  «o  ihit 
Ihii  sii;^ar  reniaina  iinchitn^^nd.  Swerl  w  liipieur  winci!,  such  ns  Tokay, 
Malaga,  Con:)tanlia  am)  Tent,  contain  a  largt;  amount  (20  p4>r  cr^t)  of 
Eagar.  SomotimxK,  un  km^jiing,  tfavH  vrinos  livcomo  ropy  from  the  eu^ 
fcrmenunjf  into  a  form  of  inni'ilape, 

Tho  flavour  of  wine  ii  dne  to  (l)cpnftnthic  ether  and  (2)  a  mrim 
of  hodiea  called  ether*,  cimtititotiKj;  the  "Uume." 

Wine  contains,  in  aildition  to  iicid  tartrate  of  potassium,  lurLr&toa  «f      i 
Bodiitm  and  calduni,  fl 

Tho  following  cliuailiiuition  given  by  Sir  A.  Garrod  is  a  convenimt  ^ 
one: — 

(-f)  Spirituous  wine*,  containing  a  considerable  quantity  of  saccharine 
nr  unfernienti.-d  maiit-r,  and  an  amount  of  alcohol,  u»u:dly  alnive  lA  per 
cent  hy  weight  The  chief  wines  in  this  class  are  Port,  Sherry,  Madein. 
Marsala. 

(h)  LiipiGur  winen,  contuintti};  murh  sugar — ^Tokay,  Mala^^a,  Tenl« 
Constitntla,  cte.  tht^  higher  Saiitfimes ;  percentage  of  alcohiJ  between 
that  of  the  1st  and  3rd  classes. 

((*)  Acidnlons  wines,  rich  in  acitl  tartrate  of  jiotash ;  alcohol  iw4 
nucb  above    10  per  cent.      (a;  With    tannin  and  colouring  matCere — 
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Clarets  or  red  Bordeaux  wines ;  red  Burgundies  and  Hunguriiin  wines ; 
{fi)  Without  tannin  or  eolouring  matters — Hocks,  Moscilo,  Cliablis,  and 
die  light  dry  Sautemcs. 

(d)  EfFerveacing  wines,  containing  unfermciited  matter  and  free  car- 
bonic ucid — Champagne,  sparkling  Hock,  and  Moselle,  und  sjiarkliiig 
Burgundy. 


Claret  . 
llurgiiiidy 
Moselle  . 
Hock  . 
ChamiHLgne 
Port  . 
Slierry  . 
Madeira 
Manilla . 


Alcnhol. 


Suair. 
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(iii.)  Sprits. — Whisky,  gin,  rum,  and  brjuidy  coiitiiin  alcoliol  in  con- 
uderaUo  amount,  water  and  the  comfKiinid  ethers  to  which  their  charac- 
teristics are  due.  There  is  a  little  sugar  in  gin,  but  none  in  the  others. 
Spirits,  from  the  large  amount  of  alcohol  iti  them,  produce  more  marked 
dyspepsia  than  beer,  but  have  nuich  less  tendency  tu  set  up  gout. 

While  the  concentration  of  the  alcoholic  drink  is  the  important  factor 
in  the  development  of  symptoms  connected  with  the  alimentary  canal, 
the  total  amount  of  alcohol — whether  it  be  taken  as  wine,  beer,  or  spirits 
— is  the  important  factor  in  determining  nervous  symptoms. 

Whisky  {sp.  gravity  •915)  contains  fiom  50  to  60  per  cent  of  alcohol. 
It  is  obtiiined  from  malted  grain,  usually  barley,  ami  contains  some 
amylic  alcohol,  which  tends,  however,  to  dii4u])pcar  in  the  process  of 
mellowing.  For  this  reason  whisky  should  always  be  kept  for  at  least 
two  years,  and  for  ten  if  jmssible ;  if  taken  when  newly  made  it  ju-uduces 
furious  intoxication. 

Amyiie  alcohol  has  an  acrid  tiiste,  and  gives  a  pcculi.ir  smell  to  the 
breath.  Kthylic  alcohol  does  not  affect  the  lircath.  The  vapour  of 
amylic  alcohol  irritates  the  resjHratory  organs,  giving  rise  to  cough  and 
a  feeling  of  suffocation,  and  procluces  headache.  The  general  intoxicant 
effects  of  ethylic  and  amylic  aicoliol  are  niucli  alike,  but  whisky  may  also 
contain  furfurol,  which  has  a  convulsive  at-tion. 

Originally  almost  colourless,  whisky  gets  its  colour  from  the  sherry 
or  other  casks  in  which  it  is  stored.  It  may  be  adulterated  with  methyl 
alcohol,  creasote,  etc.  ;  and,  besides  causing  gastritis,  it  h:is  usually  been 
credited  with  a  special  aptitude  to  produce  cinliosis  of  the  liver. 

Gin  (Geneva),  or  Hollands,  is  olitained  ]>y  distilling  unmaltcd  grain. 
It  contains  a  somewhat  varying  amuiuil  of  alcohol  {49-60  per  cent),  and  a 
little  sugar.  It  is  flavoured  with  oil  of  juniper,  to  wliieh  its  diuretic 
action  is  due.  Gin  may  bo  considered  as  a  flavoiu'cd  and  rectified 
variety  of  whisky  ;  it  has  much  the  same  effect  as  whisky.      It  has  been 
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adiilteratcil  witli  i>iiJ [iliiu-ip  »<iil.  milpWy  of  zinc,  alum,  cayennt  •»! 
|iFinii]ii(U  sL^ci)^  thu  iiiifKirUuif^  of  whieh  fiii.^  Vnoii  suroewhnt  cxaggcntM 
(W.  Blytli). 

When  MV(>(>toiiLHl  aiir)  ililiitc'd  hy  thu  rulaifTh  f(in  is  known  m  gii 
conliul  or  '*Okl  Tom." 

Uiiliko  whisky,  Imirirly  stml  rum,  it  ti<ie»  ii<»t  im|iri>vM  I»y  LwfnnK. 

Eiuiii  ia  oUULiuuil  fruiii  nioliissvs ;  it  in  Ihivoui-ml  by  liutylic  etliT,  uri 
hw  iin  ak'oliolic  strcii^th  of  50  to  70  por  cciiL 

Brandy  varies  in  wiujholic  dtrengtii  fn»m  35  to  45  per  cent  ('«gnv 
Find  the  ItcttcT  kiiultK  of  liruridy  uro  diKtilloil  fmin  n'nw  ;  urdinarr  limntli 
18,  however,  ofi<?n  olttnitiod  fi-om  matt.  Thcr  flavour  is  duo  t^)  (Mianlttit 
clher  drrivoii  fivm  tb«  wine  frwm  which  it  is  dislilU-iL 

Bramly  is  suppos&d  to  iio  parucukrly  apt  to  giro  Hm  to  drlinuiD 
tromciis. 

Arrack  Ih  tho  fi*t'iiii!iilDil  juicn  of  i\w  rijcm-nitl  tmo,  pnlniyni,  ud 
other  piilma  ;  coiiimun  kinUji  art!  otitainc<d  from  rJLi^  llii^  iili'ulKilic 
Btrongth  U  iJ2  per  cent  Hindooti  aud  Muhiyn  c'>ii«uiiie  tnucli  oi  IL 
liidiaii  hi!inp  is  snmotimc!);  put  in  to  |)»i8t)ii  tho  drinker. 

KiHiniisB  is  ohtitinwl  fnun  ft-rmcnted  marr-'a  milk. 

(iv.)  /.ujiiritrf  Jiri'  utrong  Mpirito  sweetviied  with  sugnr  «nd  lUTnaiwl 
with  un>miitii:  HulmUuiCL-d. 

<.'urin;oa  is  fluvourod  with  oranfje  pt**! ;  Kirch ivjissi-r  Hiid  Marurituio 
with  clmrrics.  The  fluvuur  uf  ChurtreusL-  is  cuuiplex,  but  U  ohiefl;  dw 
Co  1ia1m  h'jivfs  and  tops. 

Absinthe  is  a  bitt.T  lifiiu'-ur  and  is  nf>t  drunk  n«it,  aa  »n  tht  oilier 
litiumirs,  but  well  diluted  with  ivatcr. 

LitpiPitrs  of  Briliiih  ni-'umfacture  are  uBually  inferiur,  antl  an  known 
sui  cordi.ilfl.  ^^^^ 

ItititTH  nrt!  ii  t4pi>ri:il  kind  of  liipicur  with  tonic  nr  medirinal  prnpi^^^l 
Gentian  is  tho  stnpln  bitlpr.  ^* 

Ahiinthe  cnnUiins  only  U'33  per  cent  of  the  oil  of  wormwood,  which  ■ 
rrstponniblo  f<ir  iu  piTulinr  toxic  eHt'Cts  ntwnlutn  ab-nhol  50  per  ntnt, 
eiiential  nils  fitb<>r  than  wnrmwooi!  y-fi  per  cent,  BUpir  I'5  |>r-r  rtat 
water  -l-'iiiS  per  cent,  and  tnues  of  chbimphyll.  It  has  a  coiivul*)*' 
nction,  stimuliiiinK  H'H  only  the  cc»rtex,  thuB  giving  rise  to  epilp|)ay,  bui 
also  thfl  rentres  in  the  inedulU ;  accorrHng  to  Ilrtyce  the  cord  is  nrt 
affected  by  absinlhe.  Tht)  oil  of  worniwoix]  c-xcrta  a  direct  toxio  afliKl 
on  the  motor  rcnti-pa. 

Chtvai^  tihitiilhijiin, — Tii  lli«»e  wwt'J*  tln*i-«  htv.  di;;«ilivo  disturiafU*. 
thirst,  emaciation,  toss  of  hitir,  tremor.  gid<liness,  depres^iou  pafifrin;;  in"' 
melancholy  or  d«-niciilia,  iinil,  as  alrv-vty  mcntionwl,  cpilpptu-  tits  vhirk 
vary  directly  with  the  amount  of  the  poison  tnken.  "  Abtintbcnn 
RufiVr  from  hftlliicinntions  cf  he.irin^  and  «ght  quite  npnrt  from  rtjr 
rronrlitinn  like  dflirium  tremens,  and  l»et;nme  uLt^r  wreck*  pbyitiodlF  ikI 
morally.  Tlie  drug  is  chieHy  drunk  in  Paris,  where  it  Wiis  introJowi 
afipr  the  Alg<?rinn  v«r  of  l(*I4-)7  by  the  soldiers  who.  wbi-n  on  scrrke 
had  bffjn  advised  to  mix  .ib«inthc  with  their  wine  a*  a  febrifuge. 
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(v.)  Olkff  filmhotir  iUHiiims  eviphi/ni  Ui  pnnitirf  iniarirta/wn.— Eth«r  is 
ocoMioiiKtty  tukeii  to  iiidiife  ititoxicutiot),  which  itt  produced  rapidly  und 
by  sitiull  ijiuiJitilieB.     [yidt  art.  ou  Ether  JMnking,  p.  909.] 

Women  hftve  recourse  to  tiiieliire  of  Ittveruiftr,  eau-do-colo{^e.  iliiJ 
even  Uxtth  u'»xhiM  to  »iti«fy  their  cmvlngH  fui-  intoxication;  antt  uru  llnis 
eiuililcJ  to  drink  sccrully. 

Tincture  of  capsicum,  Trhich  biu  often  been  emplomf  mcdicinully  to 
iiViTCDiiic  tlniik-ctaviii^,  Hhh  itJso  it«elf  been  MuvA  In  prriiliici'  dniiLkfiini-'ss. 

Jmiuiica  >^inget'  wan  m  oxtunsively  coiusmued  in  Gt-orgia  (\)i\  N. 
Kcit)  ihut  it  bus  been  ftchednkHl  th<^re  ns  an  intoxicant.  lu  efTocts  axf 
wud  to  be  more  deprftuiiig  than  those  of  alcohol  alone. 

ACUTS  AlX-OHOUSM 

Drunken  Fit.— TTil-  pliVBinlogiml  efTeeia  nf  nlcoKol  havA  aln'jiily  \mtn 
rofericd  lu,  mii)  the  ofdiimry  phenomeua  of  intoxioation  are  too  faniilinr 
to  nuLiI  much  doscriptiuu. 

A*  with  otlicr  piiiwHiK  or  ilrup;.  theiv  is  no  cemaumcy  in  the  dost-  of 
alcohol  which  [»rodnci>s  distincT.  i-e^uliit,  or  in  the  ehfiract<;r  of  thes4>  eH'c«t« 
in  iiitrorvut  persons.  In  isoiuu  perwms  ii.  »mall  ainotint  will  produce  nuiet 
umrked  und  viulcnt  iiitoxiaition  ;  thix  is  cKpeeiidly  the  va&v  urhuii  tht^re  is 
a  hereditary  "alcoholic  taint."  The  nervous  sjBiem  being  unBtable 
iieeils  but  little  of  the  noxious  p«ji«on — for  such  it  i»  iu  these  ciiwis — 
Ui  iliKiitrb  'i\A  li»UtK;i!  and  to  pnH^ipitate  h  eotidition  wliich  tiii^^ht  bp  cnm- 
piired  to  trnipi>n»ry  insanity.  In  ciiscs  wlicre  tlwn-  is  a.  fjintily  history  ol 
in6a.nity  the  inltucncu  uf  the  laint  niiiy  sbou*  itNtrU  iu  ni:iniaciil  excitement, 
in  H  Huicidal  im'  bouiiiridnl  lundinu'v,  or  in  other  imilationH  of  rero^nisod 
mentii]  dismwe.  This  oxtti-mu  dnsctiplibjlity  to  the  irifluL-iiL<?  of  alioUol  miiy 
uUu  depend  on  un  actjuired  condition  of  nerve  instability,  such  as  fnUows  a 
blow  on  the  heiul  or  a  .snn-fltnike.  In  the  (ir-st  BK&p'  nf  oniiiiiiry  intnxiea- 
tion  Monu;  funrliimH  of  nn^ntal  activity  urc  increiised,  und  imH<^[Kitiiiii  ttrid 
thou^'ht  are  Etimiilatcd  ;  Init  soon  a  want  of  st-lf-conlrol  becomes  evident, 
the  silent  man  laH-oineH  cnntidi'tit  antl  exjiansive,  the  habitiudly  modeot  man 
!»oaitful  and  egoiptieal ;  tho  restraint  of  reawin  is  reraovwl,  snd  free  piay 
given  to  tin;  expn'Hsion  of  tin*  fcnlinp'.  As  tlie  chmding  of  tht>  higher 
psychical  er'ntros  eoiicornc*!  with  tboujjhl,  discrimination,  ami  the  control  of 
the  emotions  advances,  it  spreads  onwanU  tn  the  motor  areaa  :  iricoordina- 
lion  of  ideas  ia  HucciHKliHl  by  in<-iH">nlinutirin  of  speeeh  and  nirition.  Some- 
time*, however,  the  order  may  be  roverawl,  nnrE  a  ficrsou  ap|ULrentIy  sober 
so  long  as  he  is  sittin]^  down,  ni;iy  find  on  ;;ol1ing  up  that  he  is  no  longer 
master  of  his  tugs,  and  walks  like  a  man  with  advuiieeil  lucomotiu  ataxia. 
Theac  off-^eu  of  alcohol  lutve  been  comjKired  with  those  of  advancing  mental 
dim-aso  ;  general  [laralysis  of  the  inKino,  with  ilj»  progressive  disintegration 
of  tho  ncrvoiis  system,  being  imitated  by  leniponry  iiitoxieatiun.  Dr. 
Maudsley  ibfieribes  drunkennriiu  as  a  brief  ehroniele  of  the  successive 
phases  of  ins.Hiiity  displayed  in  a  short  jHrti'tl  of  time.  Fii-st  there  is  a 
uonditjon    of   stimulated    uner^v   with  wc;;keiicd    self-conlrul,    like    tho 
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mental  pxrlt-'mcnt  wliirli  nftrn  prrrpili-s  mfitii.i ;  lltdii  fnllnw  tiwcor  unl 
smieory  di«onIet'-«,  iiicoh'^renve  of  ideas.  uiicuiilmUctl  oxcitciueM  en  iia 
reiisoning  niclaiicholy ;  and.  tii^tly,  a  condition  of  stupor  whidi  misli 
Iw  c/illcil  leniporary  dompiitjn. 

Wlitin  tliu  full  narcotic  effect  of  alcobol  luu  VBfaxt  kUiOt, 
iiulivitliijil  i»,  as  it  in  commonly  callefi,  diswl  (Iriink.  Iti  lliM  nab!  d 
iilcoholic  ronu  the  vajio-motor  t-entre  is  paralyw^l,  aiirl,  :»  a  twali  ij 
this,  injuries  which  would  kill  a  »ober  ntAn  l>y  shock  have  coiu{anlfnb 
littlo  cffflct  oTi  till'  Mift.'ffiil  or  iiiiTOnsciotis  dnitikanl. 

Acute  alcoholic  poisoning, — When  a  Vwys^  i|ii.intity  xA  Atrxm^  fun 
iH  tttkt'n  itt  oni'ti — as,  for  instance,  vvIk-ii  a  Wttlu  of  whisky  or  Imindy  v 
drunk  otT  for  a  waycr — tlm  ufTcct  may  lio  ao  oslremu  llial  death  npM^ 

folio  Wil. 

Such  an  event,  however,  U  rare :  it  more  often  bappcna,  vba  a 
quantity  of  •ittri>n>;  spirit  is  tiikon,  that  coiMidernMi*  collapv  fn>a  Um 
irrititUug  otrt'et  of  the  poisoa  on  tho  utoraiich  urulU  conica  on ;  tlicn,  a 
ubdorplioii  takc-i  placo,  tho  [vilient  (^r^nally  pasecs  into  a  Malu  iif  vnon 
like  that  M-tuoli  rt^^ulu  ^rheti  a  lar^c  (|UiLiility  of  alcuhut  i«  imbtM 
gradiiiiUy.  This  comji  is  duo  to  the  iiareoti  ■  action  of  alcubul  un  th 
norve-cclU  of  the  cerchi'al  hemi^phore^  The*  uncoiucioussen  ■  of. 
varyitig  di-pee;  Boricrally  the  piitient  du  W  ivii*cd  l>y  peni»t«litl; 
tapping  till!  fori'heiul  or  flapping  the  faec,  or  by  the  npplimtitin  <i 
the  liatterv.  The  liiiilw  are  flaccid,  but  tliort-  \%  no  ditTi-rrncc  Ix-iirera 
tho  two  8iile«,  HK  in  heuiiplugiu  ;  the  skin  may  be  lliifihi'tl  uul 
what  cyunoat^l,  but  h  ii--iuu]1y  ciilil :  the  pupiU  aro  e(|uu]  ami  ptuunllT 
dilated.  The  pulse  is  full,  and  the  brmlhing  doop  oiHl  sonwtinm 
»t«rtorou».  Thw  breath  has  Hii  ak-oholic  odoui,  but  littlo  »tnus  »fmnl>i 
1)0  laid  on  thi^  fact,  as  cerebral  hnmiorrlmj^o  or  epilepsy  mmj,  at  nMnc, 
eomu  on  aft^ir  <lrinktng;  or  opium  or  oth<^r  narcotic  iKitntus  nek 
us  chloral,  m;iy  havi-  Imcii  mix<*d  witli  thi*  ainihol  ;  or  af:atn,  with  the  l 
iiiteiitiona.  frionda  or  bystanders  may  luive  pimred  Borac  stimuliuil  li 
iho  |i.Htit?nt'(t  im>nth  after  be  l>e^ri  to  be  ill.  Muwiilur  twiubtnj;  «■ 
giiiu-ral  CDtivuUinnM  may  orciir,  and  tliesu,  if  often  n;peated,  may  lead  tn 
the  fltaliis  cpileptieiw.  If  thitt  oceur  the  temperaturtt  may  ri«  until 
death  closes  the  seene,  ap|)arently  from  liy|wr|>yroxin  ;  still  inoitr  nrrh 
dtmtfi.  after  an  uptleptie  Kl,  tuny  otTur  i|iiit<'  ^mldeidy  from  synropr. 
but  littlo  pyrexia.  The  occiirreneu  of  ounvulsioiM,  however,  ia  a 
panitively  infrequent  event  in  at-ute  alcoholic  poiwning,  tbc  Usual 
being  t)i:it  <}f  niirr-ttiir  pnif^onin;;.  The  faci.nr«  which  in  certain  tMam  iff 
responsible  for  tbe^c  epileptic  m«iiifiistatious  ore  — 

(rt)  The  existence  of  onlinary  epilepsy  in  tliu  ]iatinnt.  or  of  u 
hcnirlitnry  taint ;  hrre  drinking  is  one  of  many  events  whith  may  p* 
cipttute  an  attaek.  {!')  The  cmividsivo  action  of  certain  ulc^holic  driiJa; 
thus,  al>!iiiith(!  and  fnrfiirol  (which  is  found  in  spirit  niMJe  from  n'fl  p**, 
risa  to  a  tnvie  fipilepsy.  Tiutvlic  and  propylic  alcohol  have  a  *ti 
eonvulsive  action  on  animals,  which  othylio  or  amylic  alcohol  do  iW 
poaseas. 
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In  liki.'  nianiicr  it  is  lliu  uxt'Ofitiuii  In  liiul  tlu*  tuingwrattirf;  lYiincd  in 
alcoholic  ])oisoning;  as  a  rule  it  ia  ilepruBSL-tl — simieliiitL-jt  lo  an  oxlnnno 
d«gnje.  If,  liiJM'wvcr,  the  iinlividiuil  Iw  itiurw!  U>  aleuhul  tho  <loprcssitig 
ofluct  cm  the  tvRi)H.'nilinT  in  grvHtly  lUiniriii^lK'd  ur  utnioiL.  Tb«  coiiih  may 
griwluall y  (lecpcii,  and  dtath  from  jwnily»iisof  thu  rxspimtory  tcnu-o  omiit, 
or  perhaps  tht-  p»lifrit  may  vnmv  ruiiiid  and  thi-ti  die  XMiiK-whitt  swidcniy. 
Ill  the  gruat.  liuijuriiy  of  tutSL-ti,  however,  appi-upriatu  IruutiiiL-riL  is  fulluwud 
hy  rt'covciy. 

lUnijimni/. — With  u  flwir  account  oi  the  event  ther«  may  be  liul« 
(Iniiljt ;  Imt  ninnt  oft'Oii  the  dia^iinsiH  i^  mho  uf  pr<jltability  only,  and  n<il 
iiifrcqutmily  it  is  impoasibk  Ut  \>o  ahaolutely  iiiirc  of  tho  crtiiso  of  conui. 
in  a  person  found  in  thin  Htatv.  in  such  circunifltancoM  thu  [Mttviit  uhoniil 
III!  kfrpt  undiir  ciiriifiil  tiiipurviHiiiri,  and  mn  Ml  id  sloup  ulf  a  8ii]i|KiaL'iJ 
dninken  6t  which  may  eventually  turn  uut  to  be  a  state  due  lo  gross 
ceruiiral  losiun. 

Ak'oholic  nmia  may  liav«  tn  ho  diaj^nomxl  from  pnat-dpileptic  atatoa, 
fronj  fracture  of  the  nkiill,  from  intracraniHl  hjcmorrhage,  from  poisoning 
br  narcutic  poisons,  antl  from  tha  toxn^mic  cuuia  of  diabutes  or  of  uro'tnia. 

In  diHtin^uHhing  alcoholic;  c^mia  fnmi]>ot;t^upileplio  ntupor  thu  hiKi^iry 
and  the  ennditinn  of  the  tongun-  (whether  bitt4?n  or  imt,)  will  help.  In 
casfA  wheru  drinking  has  brought  tni  an  attack  in  an  epileptic  tiubjeet, 
the  rondiliori  in  une  of  epilcpity,  and  util  nceejwarily  of  ulciihoHe  ]K»rm>ning 
— aincii  a  fimitll  amount  of  HtinniUnl  may  produce  this  result  j  and  the 
treatment  ehoiUd  lie  directijd  actwnlingly. 

Fnictnrea  of  th«  skull  may  of  conrBH  compliait*  dnmkpnnMS,  and  the 
coma  may  Tie  due  to  depn^Kse^l  bum-  or  mpniiigpal  haemotThngo. 

In  cerebnJ  hiumonltage  and  in  pontine  hn'morrhage,  pin  point  pupDs 
are  iLSiially  present:  th"  breathing  iji  gpnendly  atertorous,  lint  too  much 
HtrtMU)  mm^t  not  be  laid  on  this.  I>r.  RrjH'lc^  has  inHisted  that  itleiCor 
meiins  no  more  than  incipient  butfocation  in  a  comatose  patient  duv. 
to  the  supine  posture ;  And  that  it  can  be  stopiwd  at  once  by  turning 
him  on  bin  itide.  If  doubt  Htill  I'xiftt  it  iit  wiscHt  to  wafth  the  JKtoiuach 
out,  anil  then  trent  the  ca-te  an  one  of  cerebral  haemorrhage.  Even  if 
the  conrentB  of  the  stomach  Rmdl  nf  alcohol  thi-n-  may  still  be  an 
intracranial  lesion,  aiuce  tho  excitement  of  a  »timuLint  may  \m  tliu 
immediate  cause  of  oerebml  ha^morrh&-*Li.  The  bladder  if  fiUt  should  be 
emptied,  as  some  valunKIe  information  may  l»o  derived  fnjui  an  examina^ 
tion  of  the  urina  The  presence  of  alcohol  in  the  urine  woubi  point 
to  the  ingestion  of  a  large  quantity,  and  t^)  the  strong  pniluibility  that 
the  caae  is  one  of  alcoholic  poii^oniiig.  Rv  the  dtaxo  ivaetjon,  a»  Ilr, 
Hewlett  has  shown,  minute  traces  of  morjihiu  (even  1  in  10,000}  can  lie 
detected  in  the  urine ;  in  a  doubtful  auie,  thu  uao  of  thi.<t  test  might 
conlirm  or  remove  the  suspicion  of  morjjhi:*  poisoning.  [But  itWr  p.  893, 
note.— El).]  A  considerable  amount  of  albuuiin  or  sugar  wouhl  point  to 
ureemic  or  in  diabetic  coma ;  but  it  mnsc  be  remembered  that  small 
quantilies  of  either  may  Ite  the  result  of  intracranial  leaiunH,  and  must 
not  be  contidently  relied  upon  tu  iudieate  the  cause  of  thu  tiytuptomEt. 
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Trtaiment. — In  an  ortUtiary  cfiw  of  drunkeiuioea  no  H]]ecia]   (iTatir.<>nlH 
18  required :  till  when  there  is  much  stupor,  or  wht'ii  conin  is  iiuniinmi^P 
the  «tom»«'K  r^hiuild  be  washed  out.  Itr  means  of  a.  nuft.  mblwr  tube  u^| 
Euoiiol,  and   tbu    ])aueuC  ivuseJ   by  tlie  application   of    iht)    Imtter^,  nr^ 
slnppiiig  ^^ilh   H'ct  towels.     When  eullieieutly  iiwnkc,  strong  coffee  nut 
be   given,  »tn]   ihe  patient  put  inUi  »  warm  bed.     Any  «j^e  of  coUbuk 
IUU6L   Im;    tieaicd    by   hot   appliwition*.    friotion.  luid,    if    tiued    be,  hjr  » 
hypoflermic  injection  of  liquor  strychuinie  or  ether.  , 

Violent-  delirium  or  mniiiiical  i-xcitL-ment  umy  l>«  rapidly  subdued  ^ 
the  hyiKxlormic  injection  uf  aputuorjihiH,  'n'hii:h  is  folluwutj  by  vonittn; 
and  aliso  by  very  considerable  prostration.  Convulsions,  if  recurrwu. 
mity  be  treHted  by  the  cjirefiil  inhHlation  of  cblorofurm,  and  the  rare  Un 
diuigei-ous  pyrexia  by  the  cold  pack.  Ai  recovery  pixK-ueds  grietrjtiii  wiTj 
require  appropriate  trcjiiment,  which  may  with  advantage  l>egiD  ■wili  • 
sharp  purge. 

Muitiiil  aniUoimf. — Congestion  and  Hcuto  inllummation  of  the  atonuei 
result  from  the  irrilAting  effect  of  strung  spirit,  The  itiflammatinT 
process  may  go  on  to  h  enperlicia)  itlcenition,  but  it  does  not  tuuallT 
{KiK!)  beyond  the  ejiuirrhal  stage  in  wbieb  the  iqucoub  membrKtke  U 
coveiL-d  with  mpy  niuen*. 

The  iiitLwtiiivK  aud  it^eophapis  have  been  described  as  tthotring  a 
ciipillrtry  injection  of  bright  red  eolotn-. 

I'nimoniu-y  "apoplexy''  has  been  found  in  some  cases.  The  bciio 
has  Iweu  deKcribed  us  having  a  distinctly  alcoholic  odour,  but  this  a 
certainly  not  pnwi-nt  in  all  chsuil 

.■Etiiiiorii/. — The  eaiiiit's  of  alcoholism  may  l>e  divisible   into  the  ustal 
two  headin;;*: — {n]  I'redispiKiing ;  (/•)  Exeiting.     The  former  include  tiu 
incUtn  wbi^'h  are  inlierenl   in  th*.-  individuul  himiu^lf,  auch   lut  a   apKik) 
idioftyncniay   or  snseeptibility  to  alcohol  due  to  hereditary  csiiwa,  and 
olito  any  iiequired  Busveptibility  nucb  as  may  result  from  auii-fitroke  'T      I 
)njuri(»t   t4>   the   licjul.     Tlie    influences    exerU^I   on   tho    patiant    by  hti 
HUrrniini tings,    profi-iwion,   accu]»ition,    or  tnule   are   induiletl   under  thit      I 
heail.       Ileredit.iry    taint    may   lie    tn«:ed    in    a    very  lurgo    pi-oponJoii 
of  alcoholic  fji«e-i  — it  is   sjiitl    in   nmrly  a   moiety.       The-    children  ol 
di'unkards  ai'e  extremely  swceptible  to  the  intluence  of  alrohol  ;  a  nuaiititt  ^J 
that  would  not  affect  ordinary  peittone  intoxicates   them,  und    produn^H 
result*  imt  i-o   rewlily  seen   in  more   normal    poi-sons.      The   crate  hr^^ 
alcohol  seems  to  be  hiuided  doM-u  to  them,  ami  they  take  Ut  drink  tw  ■ 
dnck  to  water.      It  has  been  said  that  when  the  father  has  been  a  dninkATJ 
it  is  rather  the  inor*d  nature  of  the  otft^pring  whieh  i-t   lUterui)  ;  *hrr, 
the  taint  i»  on  the  mother's  side,  thnt  the  brain  and  uer^'en  nri;  particuUri  ■ 
liable  to  Bulfer:  the  mother's  influence  is  said  to  Iw  the  more  powrrfiii 
of  the  two.      r>ininkenne«M   not  only  breeds  alcoholic   tendencies  Ua 
produces    a   decidedly    neiuvtlc    taint   and   a    strong    preilispneition  to 
insanity;  convemely,  the  offitpring  of  neurotic  or  insane  parent*  mar  l« 
particiUarly   suarrplible   to  the  efle«-l«  of  ulrohot.       Thus   the   influeirf* 
of    heredity  eonsisia  in  an  unstable  condition  of    the    iiurvoiu  srttei^ 
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whicli  nwy  Im>  due  uithcr  to  tlninkennens  or  to  disorder  of  the  nervous 
Bjsun  in  the  {laroiitJi.  Ttiii»  drunkards  he^et  "  iiviu-ujutthR ''  or 
"degenenLtes,"  ukI  neuropatbs  again  niiiy  have  dniiikt!]i  off»pi'ing. 
DruTikenne«8  has  Imwh  dividpd  into  ((')  simple  or  acquired,  and  (&) 
C<>in]>limlM)  «r  ptUholu^icMl  ;  with  the  latt^^r  wi>  are  mow  <k-)diiig.  The 
effect  of  »l(xthol  is  dillerent  in  the  two  va»e^ :  :%  degenerate  [wrenn  Buffera 
tnoiv!  severely  ami  iiutrc  rapidly.  ThiiA  lie  ie  more  likely  to  die  uf 
ileliriiini  tremens,  while  &n  uniiii^ry  drunknrd  lives  c»\,  and  eventually 
perhnps  dies  of  eirrhiisiB  of  tho  liver.  Xot  only  docs  the  dcgenenile 
|)OT*on  lioconio  affected  earlier,  and  in  a  greater  degree,  Init  the  mtini- 
fe^lMlions  are  sumcwhat  dillm-nl,  ;*riil  luv  especially  wnnet-lfd  wilh  the 
tiervou:^  system.  Insteud  of  the  classimd  iriCo.\icalioii,  a  Quitiiacal,  mclaii- 
FhoUc,  or  Buieidal  dmiiken  fit  follows  n  dehaneh.  Deliriuiu  tremens  is 
more  fre<iuent ;  its  »la^e«  are  more  pi-oloiiyed.  and  are  manifested  more 
^i-«uliudly  tlian  in  orfliiiary  driiikcri*.  Impidsivc  dninkcnne^-t  or  dipso- 
tnaiiia,  is  iho  w^nlt  of  an  herediHiry  Iwiiit,  though  it  may  oume  on  when 
iiisiultiliiy  and  hiwi  of  inhilijtory  juiwer  in  ihe  nerve-eelltt  of  ilie  eorlox 
hnvc  hcen  acquired  ;  as,  for  instiinoc,  afu-r  aim  stroke  <ir  hcnd  injuries. 
SMtcb  a  siifrei-er,  htnvwvwr  healthy  the  stotk  of  whieli  lio  L'onii.-»,  after 
■  hlow  on  the  hi'tul  or  a  fiun-Kti'uke  may  liceomu  uxtremuly  fiUK:eplihlo 
to  aleohii! ;  juit  as  if  hf  wore  the  iilTiipring  of  dnmltanils  or  neurotics. 

The  intliienee  of  ()eeu[Kitioii  is  well  marked.  The  ItLjUur  tiiifiic 
naliinUly  i^  pre-emiiii>nt  n»  a  hnt-lietl  of  intenifH' ranee.  In  this  < 'ollccii v« 
Investijfiklion  Itpptvrt,  in  fourteen  oi'tu[witiHjri  groups,  the  gMicral  pereentago 
of  hard  drinkerti  was  \b  jwr  cent,  atul  uf  free  drinkers  1.^  ^wr  cent.; 
white  lieoiitMxl  vietualieni  Khnwnd  a  jien-eniage  of  43  per  cent  mid  29  jicr 
ceni  reopectivoly  in  the  corrcaponding  ctuHiipji.  Next,  but  long  after,  come 
IradOB  neceAHitaliiig  e.\-|)osur('  to  severe  weather — eahmen,  driverB,  night- 
watchmen,  Iwirgenicn,  and  hawkers.  Soldiers  and  (lomestic  Rervanta 
show  H  cnusidenihle  degree  of  intemperance.  .Sailors,  partly  from  force 
of  circumstance,  partly  perhaps  that  tlieir  oiiti]'(H)r  life  eonTilemnu  the 
fivil  results  of  alcoholiR  oxcefis,  are,  ns  a  class,  either  more  temperate  or 
leas  poisoned  than  soldiers.  The  church  has  the  ptMt  of  honour  in  the 
list;  among  the  other  pmfeMions  the  achnolmaaterB  approach  mo«t 
iie.)irly  Co  tho  niiiiiHtent  uf  religion,  then  officers  in  the  army  and  navy, 
ihen  medical  men.  and  then  hiwyors. 

Indoor  orciipatiotiR  have  been  .sjiid  to  disjHtse  to  alcohnlimn  from  their 
diilnoiui  ami  monotony,  and  al^o  t^ecauxe  the  elt'ectH  of  <lrink  are  not 
cuunteractfiU  by  active  exercise  in  fresh  air. 

Apart  fmm  direic.  inheritjtnee,  the  snrroundings  of  the  inditHilnal  and 
the  example  of  hi^  poreuts  will  have  a  considerable  iiiHuence,  cspeciu.lly 
in  the  lower  classes  ajid  in  crowded  populations.  Kace  may  be  a  factor 
of  wiine  iniportJtnce.  Dr.  Norman  Kerr  (16)  ulatea  that  the  .JewH  are  very 
tf^mpvratc  ;  possibly  this,  and  the  care  they  take  in  eetecling  their  food. 
accotml«  for  their  comparative  freedom  from  tulwrciilosis.  The  inhabit 
ants  of  cold  or  temperate  count ri»^  are  more  addicted  Ui  idcnhnlic 
axoeuea  than  those  of  the  tropical  elinuLtcs.     The  "  An^io-.Saxon  "  ruco  is 
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conmidoreil  Ky  Dr.  Korr  m  liuiiig  more  jirmie  to  inebriety  ihati  uny  vthrt 
Itut,  isvoii  if  we  Ho  not  look  hn^yond  Kiiropc,  the  KiiMijin  U  surely  k«ei«i 
cunipelitor. 

[iiur4?astxl  pro>«i>eniy  of  t}te  country  nituuifl  an  increased  oamamf^ 
of  alcoholic  lii^iiort)  per  hcAd  of  the  pi^piiUtton  ;  thiiA  the  oommnpl^W  I 
beer  per  faca<],  which  wa-s  2iJ  gallons  in  JHOl,  nod  '29^  in  1893,  toncW  ■ 
its  hi^'he»t  ])oint  in  1874  at  34  gntluns.  In  wines  and  ^ritv  logetbr  V 
the  consumption  per  head  in  1H6I  vnui  6^  pints,  in  1875  IQJ  ptnii,  ui 
ill  I8if3  7^  pints  per  hend.  Act^rding  to  Sauertwck's  tables  the  averut 
pric«  of  all  commodities  was  higher  in  1873  and  in  1A7'2  ih&n  in  aii;r<ii 
the  years  tjetwoen  18^5  and  1893.  The  average  price  of  comsMdilMi 
nmy  he  taken  ob  a  general  index  of  the  prosperity  of  the  country, 

(/')  Kxciling  causes. — Mt^ntal  distress,  losit  of  relations,  friendi,  auMf, 
or  rvpntuliun,  drives  many  a  iwber  man  to  the  iKtttle.  The  desirp  U>  fofpt 
loads  to  much  drinking,  espiicially  among  womoii ;  and  over-work,  tbo  it 
sire  to  tide  over  a  crisiH,  wi^rry  and  itx  ofL-ac-comiwnying  sl«eplamiM, 
social  ^iTatburingi^  nay,  oven  the  wiiu-  of  tlm  Kiictiarii'L,  may  l^e  Iw  Mat 
of  nwak<:nin^  ii  dormant  tnint  or  nf  wiw-inji  the  sw^xU  of  the  drink  lulit. 
failing  health,  rhviinuitic  or  other  [vun,  neuralgia,  ra«grim,  dyijKfai; 
mvnHlriuit  tntuhleK,  or  the  iliHtuHiancii  of  the  menopause  may  act  in  tk 
fiame  way.  TAkni  fimt  as  an  anorlyne,  the  habit  grows  and  adtitute 
craving  )iec»rue!i  established.  Dr.  Ituunlmrrl  Uwen.  from  the  data  of  iW 
C'ollin:tivo  InveHtigattitn  llnpfirt,  <<stimat^l  thjit  one  in  every  thrro  n(  ifci 
pupiiktidu  is  liabln,  undiM'  ;t]);>ropriute  conditions,  tn  develop  ihiti  toM^ 
tuBte.  I'he  craving  is  mthur  fnr  the  after-effects  than  for  the  ■•tlwU 
plenjiiire  experiprtccd  by  the  |)tJate  :  the  lASte  of  the  ilnnk  itwlf,  ioM, 
ia  to  aome  drunkards  [Ktsitively  otfenaive.  The  means  employwl  mr  I* 
pl«.-uuint  or  rt!pulRi%'o  ;  expensive  winee,  r&w  spirita,  or  whatMwrvr  cono 
to  the  hand. 

The  niurphia,  cocaine  and  drink  crave*  are  much  alike ; 
ubiquity   alcohol   is    the   means   moBt  oommonly   employed,  «iid 
adopted  is  continied. 


CltROKIO   ATjCOnoLJ-SM 


Chronic  alcoholism  is  the  condition  which  results  from  the  toxk 
effects  of  long-coittitmc<l  alcoholic  exconea  on  all  the  orgaiis  and  tiMf 
of  the  l>o(ly,  but  especially  on  the  nervous  and  dige«tive  aysteiro.  I' 
does  not  include  the  extreme  i-csulte  of  the  action  of  alcuhot  on  putkak 
organs — Ruch  as  dementia,  peripheral  neuritis,  or  cirrbo«ifi — hill  i»  tfc* 
aggrv^tc  of  the  syniptomu  ro^ulting  from  the  uarlitT  ur  prelimiraff 
stages  of  those  utid  otitor  murliid  cbniigea.  The  cnnotant  action  of  tfc> 
poisuti  leaiU  Ut  t\n^  citULUIiKhmcnl  Eirxt  of  functiotuil  and  later  of  strorUM 
ulCcrutioiiK  ;  anil  ihi-st.'  two  cloKi-ly  n'lati'<i  factors  arc  ooncsmed  ID  li« 
sympUims  of  the  disi?rt«c  knijwn  a&  chnmie  a]ct»huli«m. 

from  tho  contiiined  activity  of  the  temiieiiuice  movement,  and  fw* 
thfl  general  li^lief  that  drinking  haliit^,  at  any  rate  in  the  upper  uil 
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miijillti  clniiseB,  m'«  intiuli  tcsa  itiuii  Jti  [wst  time,  it  might  naMimEly  tie 
expected  that  alcoholism  woiUtl  \ic  less  frequent  Data  for  (ieti-miiiiing 
this  pgiiit  are  difficult  to  <jl>tji.iii ;  )mt  in  so  f»r  as  the  ile.ith-rnte  fiom 
iii(t!iii|)erance  is  an  iitck'x  of  the  Bxislin^  friijiiency  <>f  alc^holimn,  tliis  is 
not  the  case;  intlwd  thi:  revfrstf  holtls  grio*l.  tn  the  R«giBtrftr-0ener«r8 
KefMjrt  fi>i-  1892  "the  iinmlicr  uf  lieiitlis  iwcrihed  to  intemperance  was 
1971,  heinj;  in  th(>  pn>[HK-Liiiri  itf  C7  |il-i-  million  living;  the  mieti  in  1K90 
ami  IkO]  Wfire  rather  higher,  hut  with  this  exception  the  nxte,  in  IR92 
WM  higher  th«n  in  any  previous  yvat  un  ret'iml"  fiiaiiiely,  to  I«G*<).  It 
IN  pogftilthi  thiit  lhi><  incnsiHe  i»  mt!ii>r  HpjKirent  thmi  re»l,  and  is  iluo  to 
the  rlassifii-alinn  of  snrh  diseases  ;ui  peri|»heral  noiiritis  and  hepatic  cir- 
rhosis under  the  heacl  of  alcohnlit^nt ;  whensis  formerly  they  were  returned 
as  juimlysiH  nnd  Itviir  tlianase.  W.  Hlyth  [miritA  out  that  the  recent 
rise  in  th(s  drutth-rate  of  intempenince  eorn-sponds  lo  a  fnll  in  that  of 
liver  dJKwwet*.  The  consumplion  nf  ak^ihoHc  drinks  per  he-'id  of  the 
|M>pidaliini  has  inciTrtapd  since  IXrifl  ;  in  that  ytwr  5d"6  galloni*  of 
heer  and  I  "JO  gallnn.i  of  wine  and  Bpirit«  were  cunxiinii'd  |ier  hwtd  of 
the  jKipnlation :  in  1893  the  amounts  hnd  increased  to  2i>A  giillons 
and  l-i^"i  gallons.  In  ycjirs  of  pnisperity  stirh  as  Ift"-),  when  '6\  gnllona 
of  Uw-r  represented  the  consumption  per  head,  and  1875,  when  1*81 
gallons  of  iviiie  and  spirits  were  tjikea,  the  amount*  were  much  higher. 

S(i  fiir  lis  Ht«tisties  go^  theniforo,  ami  they  tnuat  not  be  pressed 
too  far^  th<^re  ih  ri<;tJiitti  to  fear  that  alcoholism,  althoti^li  it  iippeiini  to 
ho  diniinJHhpd  in  some  waikiK  tif  life,  \s  not  really  less  fi'ei^uent  in  nno 
way  or  another  than  formerly.  Se^rret  drinking  may  have  inerewsed,  or 
the  freijLieTit  u»e  of  "nips,"  which  due*  not  hring  alujut  the  grwMur  forms 
of  drunkennesa.  The  increaao  of  weailth  and  luxury  no  douitt  loatls  to  a 
large  iwe  of  aleohol  i\»  an  element  of  "good  living."  On  the  other  hand, 
the  dimitiutiuii  of  ordinary  drinking  is  plajn  to  every  hoiwsL-koeper  and  to 
every  inngiHtriite.' 

Symptoms  of  the  ona«t  are  grwlual,  and  the  patient  probably  does 
not  seek  nieditiil  lulvice  until  the  malady  is  fairly  well  established. 

Ill  the  eiirly  fiCHgeu  there  is  a  disineli nation  to  work  and  a  general 
want  of  energ^v  ;  so  that,  although  routine  occupatioti  may  he  got  through, 
it  is  noL  well  done,  and  any  arlditiunal  exertion — pliysJeal  or  muntal — vn 
avoided.  This  malaise  is  BUerewlwl  hy  hi-jwlache,  low  spirits,  and  a  per- 
v;vJing  sense  of  impending  misfurtune.  The  ment.1I  powers  are  weakened  ; 
ihcro  16  imleeisiim  even  in  nuitters  of  little  or  no  importance,  irritability, 
and  want  nf  jwlf-control :  sleep  faila,  or  is  unrcfreshing ;  and  tremor, 
an  eJirly  symptom,  liecofnes  manifest  in  the  hands,  lips  and  tnngue. 
.\ntitie  BJivH  that  this  tivmor  first  ocenrs  in  the  feel,  and  is  worv-i^  In  the 
morning,  Iwing  chiefly  due  to  the  exhaustion  of  insomnia,  and  not 
entirely  to  the  toxie  etFwt  of  atc')hot.  To  a  certain  extent,  in  the  early 
etagw,  this  tremor  can  he  cr>ntr< >l  1<m L  liy  :in  rflort  of  will  ;  it  is  fine,  and  is 
brought  out  by  any  mnscular  effort,  eapeeially  by  an  effort  requiring  pre- 

'  Ou  lliU  KU^Kt  I  may  rtftr  the  rvmler  to  on  itrUi;]*  In  tbe  yafionat  HevirK  f<ir  Decvtu- 
ber  189fi.  by  Dr.  S)im)»«11.  Mitll.li^d  "Tlw  Dvcliuc  of  Drunlceuitt^. " 
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cinioti  or  &uiuo  slight  iuaiii[>ulaiivL>  ekilL  A  r^udflen  noise,  such  as  tb* 
bunging  of  a  door,  may  make  ihc  iitttietit  tremblu  and  pcrnpire.  There  i^ 
indiwd,  a  g^^iieml  condition  uf  jtinipintiM  and  nBrvoium-sia — Migria  of  a  dl* 
ordci'ed  corvbnil  ftuictioii.  Thu  tt-cnior  ie  jHirhiiiM  the  tint  thing  w 
altraci  the  pdticnts  BtlKiiition,  zind  l<»  stop  it  he  bus  recourse  to  au  «nrljr 
morninj;  drHrii ;  but  food  ha«  a  Kiniilar  vtl'ect.  Th«»u  eAfty  aymptonu 
ponsiatand  Im-'cuuu'  uioru  nmrktxl  jib  liic  diKfuftc  advatiues. 

In  a  woll  dcv4;]o]R>«il  o:iHL>  the  futtun-8  nrv  jiroliably  Habby,  and  th<^  faor 
often  ^hows  81^118  of  chronic  vunotis  congoittion  ;  this  in  the  nose  nuty  jjnam 
into  the  wo]l  -  known  acnt'  miiucufi.  vvull  doMrribwl  by  TroiuMMii,  onrl 
8til1  popularly  regjirdod  a«  "  the  indoliblo  atignia  of  dnmktfiuie««-"  The 
inference  i<^  however,  by  no  means  a  nfct^Msary  onu  ;  ^ittn  lYwaccA  tuay 
OL'cur  in  utcrinu  disturbanL'u  mid  in  giuitrir  mturrh  dui'  to  irausiv  other 
than  ideohol.  Thcru  is  ofu^n  Home  injottion  and  )<li^hL  (iKlotmi  of  ika 
conjunctiva,  utid  an  icteric  tint  may  bu  scun  ovur  thu  sclurotics.  The  skin 
of  the  bixly  ^umirully  \&  smooth,  »ofi.  luuiily  gmrspiring,  and  lutiuilly  jiale 
or  even  waxy.  The  tongnft  is  lutually,  though  not  invariably,  flabby  and 
furred,  and  trembkii  when  protrudtni :  in  women,  how«v(.T.  the  tunj;nt;  is 
oftt'Ti  I'hvin,  or  it  uuiv  \\v  burn  of  npitl'iultuni.  Superficial  glui^iiib  or  leiico- 
phkkia  may  In:  fnund,  espcL-iiilly  in  male  alcoholics.  The  bwath  is  foul, 
evtiu  apart  from  dyspupeia,  and  oftun  has  a  pM.'uliar  heavy  udour  readily 
reeognitm<l  by  ox|ioricn(xid  ohttervRrs ;  iho  mouth  and  Uirout  are  di;, 
and  thirst  i*  fn>quunt.  f'hsryngitia  and  laryngitie  of  n  chronic  characlftr 
are  often  met  with,  and  Ivad  tu  frv<|iii.'iil  hawking  of  phlegm  uud  lo 
oonie  alteration  of  tho  voic«^.  NViuit  of  appi^tite  and  inditfi-i'cm-e  <o  food 
m^iy  pans  into  a  ptjailive  loatfiiii^,  do  th»t  very  little  nourishment  t« 
awallowed  othfr  than  that  which  is  contained  in  the  alcoholic  drinka.  Kiks 
Jfche  uthur  Hymptoni!),  the  anorexia  in  worse  in  the  morning;  no  Itreakfaat 
K  eaten,  and  a  Htate  of  exhauittion  followD,  which  drives  ita  ^'ictiro  to 
^gek  support  and  relief  in  spirita  or  Iieer.  This  want  of  appetite  is 
aggnivateil  by  mnmiii;;  nausea  and  Bicknens  due  t<»  giistritifl :  a  Bmall 
qiuintity  of  yellow  miicUK  in  u^tUidly  brought  up,  and  the  fame  rondition 
of  eataixh  spreads,  thou};h  in  a  le^  marked  degree,  to  the  intcstinets  and 
gives  yvnt  to  the  looseneiw  of  the  bowels,  which  is  n  telUlnlc  nymplom,  atul 
a  capricious  state  of  the  int^Mlines,  in  which  constipation  an<l  diarrhica 
alternate,  is  not  uncommon.  The  gasti-o-intOittinaE  8ynipU)ms  vary  con- 
«tdembly  in  intonxity.  Strong  8[iiriu  are  the  most  pot^int  fftctorn  in  th» 
pnjduction  of  dyspepsia.  !Noat  spirit  is  much  more  ell'ective  than  larger 
quuntitioiS  well  diluted,  inaitmuch  as  iti*  irritating  action  is  more  nm 
cciitmte<)  on  the  mucous  membrane  of  the  stomach.  Ocaunoiuilly  (he 
csLarrlial  gastritiii  of  chronic  drinkers  may,  as  the  result  of  a  deliaiich, 
become  quickened  into  an  acute  attack,  and  hiemntemetiia  may  occur  with- 
out there  Ijeing  any  evidence,  either  at  tho  time  or  miheoquently,  of 
cirrhosis  of  tho  liver. 

Large  dmughts  of  beer  may  pnMJuce  dilataUon  of  the  stomach  and  ju 
arcom|HLnyiiig  sympt<mitL  The  liver  in  surh  ciiAes  ifl  oftoii  tender  and 
enUrged ;  a  condition  which  may  be  due  either  to  the  early  stages  of 
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arrhAsis,  ur  to  conliAc  failure  and  coua«quent  chronic  vcnoun  congRHtion. 
I>r.  Untham  Ht«4?n  has  <ir»wti  attentioti  u>  he.'i.rt  failure  an  a  result  of 
ehmiiic  alcohol isn),  awA  ho  jxtinta  out  that  it  in  mor^  ofton  rexponiiiblp  for 
■D  enlarged  aivl  tender  liver  than  is  generally  ouppoeed  ;  this  hepntic  con- 
dition may  be  ommeyiialy  rcgardu^i  us  an  aclivis  cwnf-wtion  usaociatol 
vith  cirrhosis. 

Iiuomiiia,  tA'hich  m»y  have  been  present  thn^ughoul,  becomes  worse, 
uhI  ifi  acn)mp!iriied  by  ni^himavefl  and  dreams  of  a  tprrifying  and  iIik- 
trefu<inj{  chaiacttrr.  In  the  iloniig  Rt;ite  between  Hteepiii>{  aiul  waking 
■tartling  hallucinations  of  sight  or  of  hearing  may  fm-thcr  distnrb  the 
pntient  Thny  corrpspond  to  the  tnmar  rditanifs — ini.'^u  and  clomU 
bcfoi-e  the  eywi,  noiaei*  in  the  earn,  and  gid«lincHs  experieneed  in  itie  clay- 
lita&  Subjective  peripheral  sonsatioii^,  numbness,  tingling  and  cramps, 
or  pain  of  a  lancinating  rhanictcr.  which  appears  to  lie  neunilgic  .ind 
gouty  rather  than  the  result  of  detinitti  neuritis,  nuiy  tte  met  with ;  aUo 
Btarting  and  jumping  of  limbs,  wnn<c  at  night.  The  early  symptoms  of 
alcoholic  peripheral  nfuritia  are,  of  course,  fn?(juently  pi^esenl,  but  me  not 
•utliciciitly  conspicuous  to  stand  out  from  the  more  general  coUectiou  of 
■ympioms  known  as  chronic  alcoholiiim. 

MtwcuW  tendenioaa,  especially  in  the  leg*,  alteration  anrl  impnirracnt 
iof  sensation,  pain,  wasting  and  paresiit  of  muscles,  especially  the  cxteii&nre 
cf  the  foot,  leading  to  foot-drop,  o-dcroa,  and  1o^  of  knee-jerk,  may  all 
occur  and  k-ave  no  doubt  »*  t<j  the  existence  of  tbe  legions  (Ie«cri1>ed 
under  p>riphera]  neurilit^,  [^t^uie.  special  article]  Alcoholic  rieuritiit 
Wgins  and  is  l>est  mfirkwl  in  the  legs,  nffecting  the  extensors  tspocially  ; 
"but  «ubB«quently  it  spreailx  widely.  It  i»  rare  fur  it  to  atuick  tho 
cranial  nerves,  such  aa  tho  ocular  or  facial  nerves,  in  an  isolated  faahioji ; 
iwt  in  severe  caMe  the  vagus  ia  prolwbly  not  uncrmitnoiily  affwtiiJ,  and 
JBiay  thuH,  by  producing  tmphic  tlcgunerative  change!^  in  the  myocardium, 
Iw  roipon^tiblc  for  cardiac  distnrltancc  and  failure.  Dr.  liiirlow  ha.s  HUg- 
ffwt«tl  tluit  M>Tue  cit»C8  of  fac'iiil  imrnlyia  are  uk'oliolic  iti  origin,  llitnigb 
nnreoogniiMKl  as  such,  Alcoholic  neuritis  iii  much  4:oniuioncr  in  womiMi 
ithan  in  men — according  to  Dr.  Gowcrs  in  ihn  proportitm  of  3  to  1  ;  and 
31  ofl«n  follon-s  quiet  and  ecurut,  though  persistent,  drinking.  It  may  l>e 
^■t  the  greatiir  outdimr  activity  of  men  in  Komo  way  staves  olT  ihu 
pqgenomcion  of  pi^ripbond  nerves. 

'  \s  the  rc«tlvs«ncs»  and  nervousness  grow  worse,  tho  depression  of 
niirila  imiy  \w  so  aevcru  as  to  luiul  to  suicidal  atti'mpts,  or  eventually  to 
nUB  into  melancholia.  Want  of  will-powor  and  luck  of  sQlf-control  are 
Bnociatwl  with  failuru  in  the  meniort*.  ami  f<irm  prominc-nt  featurra  in 
tiie  mental  state  of  chronic  alcntuilism.  Thorfi  is  a  great  alti^ratinn  in  tho 
manner  in  which  the  items  of  the  jmst  and  of  tbe  envimnnient  genemlly 
BTc  reganled.  Women  Buflering  from  alcoholic  piTrphcnd  neuritis  hise 
account  of  time,  and  arc  «nthnut  the  oiflinary  knoivledgi:  of  their  own 
whei-eaWuts.  A  less  markefl  form  of  thi*  want  of  corrt-Iation  with  tho 
outside  world  makea  the  chronic  alcuholiL-  absolutely  untrustworthy  and 
apparently  a  purpoaelejw  liar  of  the  most  unblushing  kind. 
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Xot  only  Hie  the  menULl  ;i.iirl  ilic  iriti>l]erhul  proomMA  impftirad,  hgt 
thrro  ill  bhiniing  of  iho  moml  scn««,  ao  that  falsehood  and  dtvcil, 
especially  whcif  intJiilgi-nci*  in  drink  is  ooncemtMl,  1)«cf)Tnc  hxMtiul  and 
Bhiimoloas.  TliU  is  very  couituutily  svi'ti  in  women  drinkvra  ;  aik)  in  ma 
die  Imb  of  even  these  shrods  of  8(>lf-ri>a[>eci  is  shown  in  the  n*iii(il 
candour,  alheit  ttOTnowhat  iint-nilhful,  wiih  nlitc))  they  mlniil  ttinr  pMt 
exco8soi!>  while,  at  the  same  time,  they  insist  upon  the  recent  refomutiui 
which,  yon  must  know,  hiw  come  over  their  life. 

The   iiioriolony  of    tbe  course  of  chn'uic  alcoholism   may  ho  Tirial 
from  time  i<i  time  liy  deliiiura  tremens,  or  the  Ux-ad  efTectc  on  i*oiiie 
tissue  or  organ  mny  Ijecomc  predominant,  and  throw  the  general  ii 
Utrnt  into  the  «lude  ;  »o   lliat  the  t':i«e  now  uppearx  a»  one  of  nrrfagM^ 
eardiav  fiiiluro,  periphenil  neiiiitis,  now  posses  into  alcoholic  deneni 
other  forms  of  definite,  mentul  dlttease. 

Chronic  alcoholism  weakens  the  resistAncv  of  ibo  tiody  gcncfaUr,  ud 
tciulii  to  favour  the  incidence  of  diAciuc.  It  is  notorioiw  hair  Iwflr 
ulcoholicx  llc«r  HCiite  diiteHHU  or  injury,  Thini  pneumonin  itt  grnfmllv 
admitted  to  be  very  fatal  in  drunkiinis  wid  its  occurrence,  or  indeed,  mf 
other  serious  iicci'lent,  mioh  tin  n  )j]-oken  liml>,  u  fretjuently  aaMciuni 
vrith  delirinm.  It  is  curiuiu,  huwevur,  thnt  the  Collective  InvastigktMo 
Committee,  in  their  lieiM>rt  (i:i)  upon  the  vonnocliuii  of  didean  with 
hiibita  of  intemperance,  found  that  th«  morlAlity  from  pneumonia,  ami 
pi-obiibly  thill  fixim  typhoid  fever  uluo,  18  not  tj«p«ciidly  iiffeclcd  hy  aloulwlk 
hittiiut.  Thin  iLppitrcnt  coiitnidimon  may  be  pwrtly  exphiined  hy  nipjnim 
thiLt  cxeessivc  drinking  kitU  off  its  victims  to  tho  exclusion  of  odw 
OTtlinury  cjiusw  >^i  death. 

The  prognosis  of  chronic  alcnholism  is  not  very  hopeful.  The  cmnsg 
for  drink  i«  extremely  hiiitl  to  enulicate  ;  and,  though  it  may  Iw  ltep(  in 
abipyancp  for  moiithit  or  ywirft^  It  will  muieurt  itself  when  opporbiniiy 
arises.  Thn  difficulty  lies  rather  in  rcformaliini  than  in  cure.  TV 
dyspepsia,  tremor,  slei-plessneM,  and  so  forth,  can  be  alleviated  with 
cnmpanitiro  nasv.  so  long  ai^  ihu  jiaticnt  is  deprivoci  of  alcohol, 

Tho  occun-encro  of  cpihriwy  is  of  bad  omen.  Th«  prognniris  will  of 
conrsc.  )>e  much  more  serious  in  a  long-standing  case ;  when  orgsiiic  ehuiff 
h!\^  taken  pWe  in  the  hniin,  luid  demoiitia  haa  resulted,  ruettVBiy  ts  hi^jr 
iniprrttiHlil*^.  tlnwevcr,  in  sttmo  cases  of  chronic  alcoholism,  ovn 
though  structunirl  change  be  presvut,  the  outlook  is  not  so  gloomy.  1^111^ 
in  j)i!ripht''r.il  uMiritis  n-cnvcry  is  frci[uent',  and  cvv<n  in  cirrhnab  of  lie 
liver  improvement  and  perhaps  partial  rcco%'ery  is.  as  l>r.  Ikrlow  bs 
pointed  out,  by  no  mcanei  out  of  the  tjueetion.  Un  the  whole,  mntk 
depeinds  on  the  huccchs  with  which  the  drink  crave  can  ho  cuaAiKtA- 
The  inimetlial«  symptoms  uf  the  habit  van  usually  be  satiafactoril)r  crer- 
come  ;  biii  a  [x^miani'tit  and  comfilcte  recovery  is  a  matter  of  anxiety  uxl 
uncertainty,  .ind  no  wise  can  he  considered  cured  until  at  least  twoyart 
have  elapacd  without  any  relapse  into  the  babit. 

Diagnosis.- — Sinru  chronic  alcoluiltKm  mnnifeBta  itself  chiefly  h' 
ncn'ou!!  and  digestive  disorder,  it  may  \>e  s!mula1«d  by  the  dyspepMtmit 
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accompanying  nervotunen  which  occur  in  failing  heulth  eomplicjited  l>y 
overwork  or  worry.  A  ftiinilar  cotiililion  may  h«  mul  wilh  in  women 
ftlKutt  ihe  onset  of  the  monopftiwe,  itwI  in  thone  who  live  on  little  more 
than  e^trong  t«a. 

The  ejirly  stapf  of  ^nt'-ral  puralym's  of  tW  insane  may  olosely  reeumltle 
chronic  alcoholism ;  in  Hnth  there  is  a  piriRrMfiive  fipgL'n<^rHtiim  nf  the 
higher  centres,  an  inipairraent  of  inhibition,  and  a  loss  of  Hclf-control 
k'^ling  to  tlisortlereil  iictiori.  If  detinitB  exnlcntion  of  iili^aa  Iw  [ireEviit 
or  the  irrcstohitft  lip  movfimenia  he  pcr«ist«nl,  thcro  is  no  difficulty  in  the 
diitgnovis ;  but  there  are  casee  of  general  paralytfis  in  which  the  Ixjclily 
symptoms  are  preKunt  without  any  munlal  iiltt-t^tion.  In  mirh  niscs 
signs  of  gaatrir  rii»tnr1unr:p,  hi&a  of  appetite,  morning  sirltnosR,  and  bo 
forth,  would  point  to  chronic  alcoholiom.  Alcoholism  may,  however,  l»e 
a  vxxwuA  factor  in  the  getiural  pcu-BlyBiH  of  the  inxniie.  In  thn  Fortieth 
Ke[K)rt  nf  th«  Commiasioneni  in  Lunacy,  25  per  cent  of  the  mahr  ami  '20 
per  rent  of  the  female  general  pamlyiifa  were  u(lilict«d  to  diinlt.  Much 
lower  eatimatea,  howevwr,  are  givt-n  :  thus  Dr.  iSavage  found  alc^oholic 
excefts  b\iL  7  tiiiiiw  in  105  caaea.  Since  drinlting  may  be  a  symptom  of 
the  early  stage  of  general  pBralyais.  the  two  morhid  states  may  be  con- 
onrrent.  Careful  inrjniry  into  the  history  and  (^mptonia  will  Iw  intn'Ksary 
to  (le{'i<le  in  such  doubtful  case. 

The  tremor  of  paralyiiiR  agitaiia  and  of  di6i!eminatcil  (icleroGis  can  he 
difttingiiisheil  by  their  ftpecial  fharncteristicfi  from  that  of  alcoholinm. 

The  ttemor  of  nervousness,  hy»t«na,  and  senility  may  be  mi»tlakcn 
for  that  of  alcoholii^in ;  but  further  examiimtinn  into  the  case  will  settle 
the  fliagnosia.  Chronic  akohoti-tm  and  tnbo«  hare  several  points  of 
resemblance ;  the  ataxic  form  of  jwripbenU  nouritis,  as  it4  iiame  pseudo- 
tabes iinplieg,  may  be  cotifoundcd  with  locomotor  ataxia.  Ciastrii'  crises 
can  usually  b<>  diKtinguiithed  with  ea^e  from  the  gastritis  and  siclcnei^s  of 
dc'inkerB.  The  eye  t(yiit|itoms  of  laliL-s  sliould  alwuys  be  looltwl  for  in 
considering  the  diagnosis  of  theH4>  two  diseu^^a 

The  treatment  C'dnsist*  in  cutting  the  jMtifetit  off  from  akohol  com- 
pletely ;  but  unfunutiat*ily  the  existence  of  the  drink  hitlit  imU  cniving 
render  it  vcrj'  difficult  to  ensure  this  under  the  conditions  uf  ordinary 
lift;.  Even  if  the  jublicnt  do  his  best,  he  in  nMially  unable  tu  wttlixlaiid 
the  bciicttiug  hubiL  Stmrtg  niumi  Kuasioii  an<l  a  full  kjiiiwlcdgc  of  the 
effects  of  the  evil  may  pcrhajis  keep  hiiM  tin  itbstainer  for  a  time :  but 
where  temptatioti  mcet»  him  at  every  other  tuni,  )i»  in  everyday  life 
it  tuuHt  ulmokt  neccesai-ily  do,  it  is  uliuoet  too  much  to  expect  him  to 
remain  »o. 

Undoubtedly  the  beet  plan  of  treatment  is  for  the  patient  to  go  into 
a  liceiiiied  Kvti-eat  utider  the  ineliriatcK  Act  (I8^S),  At  pi'i%OMi  u  jiatlcnt 
cannot  be  receiveil  against  his  will.  howcv<?r  extreme  his  drunken  habits 
may  Ik?.  There  is  much  to  be  luud  in  favour  of  legislation  which  would 
aMimilatc  the  treatnuMit  of  habittial  dninkanlB  tti  that  of  the  insane ; 
btit  the  passing  of  such  an  Act  might  open  the  door  to  serious  abusca. 
Having  vohiTitarily  enlcreil  a  Ifetreat  umler  the  Act,  the  jxatient  remains 
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there  for  a  definite  t'Orm,  arifl  if  he  cscnpeti  duriiig  thut  period  he  ou)  la 
brought  back.  Temptation  w  thiie  jiv«mlwd  in  a  wjiy  which  is  ftliwitl 
imiHm^ible  vlRPwhen*,  luicl  nl  the  ■^axw  tiiiiu  tliu  iiiiiiiitt;  Ih  iiiuler  »killnl 
mcdioil  trfiatnicnt.  The  Ke-xva  nf  detention  in  the  K«troat  sh(>ul<]  itcvcr 
be  Jew  than  bix  mtmtlis ;  ii  y«ir  is  iiecewwiry  in  ordinary  csMs,  bot 
in  snvf^n;  iir  iiivijt<>rHti;  ci»i>8  »  itrrm  \ii  twii  yi-nni  is  duHinble.  Foil- 
ing retiromont  to  a  Itcti'eat,  a  lonj;  sea  vc>ya>^  on  a  ithip  vie  yMvhi  fmra 
which  a]|  ftkxrhulic  drinks  nre  exdiiduil  may  l>e  nticct^ssfiU.  Tnivvlling 
with  H  ttiUiJ  alMi^iiLtir,  prfferalfly  h  iiKHlit'al  iniiii,  ur  living  in  s  priviM 
hoii.4c  where  no  stimulants  aiv  allowefl,  arc  other  methoals  that  may  I« 
it(h>|]te<l  ;  Nttt  in  \w\w  of  them  is  tfaer«  the  luime  Kiifety  from  tvmptatinn  M 
thiit  |m>vidml  by  a  IkenKei)  retriKil. 

The  tirst  etup  is  complete  withdrawal  of  all  alcoholic  drinlc.  Ttiis 
naturally  haa  a  timrked  vtfect  on  the  pationC,  who  at  once  f«M!U  the  xwA 
of  bin  accusl^tmcd  titiniiikuit.  Dopreesiuii,  reftUeasncss,  iinU  some  df^res 
of  collapse  mny  re«uh  :  but  experienec  nhown  that  iif>  liarm  follow*  fniai 
thu  Biiddun  and  eompk-te  reniovul  of  all  Rtimulnnti'.  There  is  no  pnwf 
uf  tho  old  hnlief  that  delinitm  tiemenH  ejin  Ix^  thnn  pn^t-i piloted.  Thit 
piitient  xhould  be  carefully  but  unobtninively  watched  after  his  arriml, 
and  his  strength  siiHUined  by  simple  fouil,  [wptuniiwd  if  nwesMry. 
Koedinj^  nmy  Iw  rliffit-ult  fmm  wantnf  appudte,  or  from  vomiting  Vomit- 
ing, l>r.  Itarlow  pojnu  uiit,  is  far  from  liein^  altogether  an  evil,  as  it  r«- 
nioves  teiiaeioiis  mueus  from  the  stomaeh,  and  so  improves  the  conditions 
of  iligestion.  I'he  Hiekness  Ahiinhl  Ih^  tnuit^-d  by  smalt  quHntitie^  of  lir|nid 
fo<)d,  lime  or  mida  wal«r,  alkMlie-<«,  Kijiimith  or  etfervesi-inp  iiiixliire>s  or  by 
five  minim  doses  of  ipecacwuihn  wine.  Sleepliissnese  ehotild  ntUy 
he  treuut]  by  xcMlativea  if  it  is  urgent.  Morphia,  chh>ml.  and  cotMinit 
should  tw  avnided  lent  the  gemis  of  a  iipw  craving  be  sown  in  th»'  |KttifnL 
Chlornlaniiilc,  pnniUlehyde,  trionnl,  und  bronwles  nuiy  he  U8«d  if 
necostur^*;  and  the  hypixlermic  injection  of  ^^j,  grain  of  hyosciiio  bA« 
been  rerrimmeiirlivl.  But  liefore  iiarct^tics  are  nuiployed,  HlreploMQOM 
shoukt  fii-st  Iks  comlwted  by  out-<I(x>r  exercise  or  fresh  uir,  wet  pMdt% 
or  rni^ssage. 

The  lioweU  must  l>e  carefiUly  attended  to,  aiul  tho  appetite  and' 
digestion  ftlimulait^d.  Stryehnia  is  rery  gononwUy  given,  and  abroad  hu 
bwii  largely  admini»tri-«d  hypitlormieally  ;  peiwin,  bitt«r»,  t<»nics,  luid 
dilut^T  Ai'id«^  are  aU4i  nf  uw.  Much  will  tlciiend  on  ihe  way  food  in  taken  \ 
as  he  inipro%-eK  the  p<itient  shotdd  get  out  a  great  donj,  and  should  ho  well 
providtHl  with  suilable  ot'cnp«li<m. 

Mauy  dru^  liave  been  and  are  still  used  with  a  view  of  counter 

z\M\^  ih'     I       II  '  for  drink,     Ktrrchnia  is  often  omployoH,  and  whether 

liave  til  i  -lelion  or  not,  it  eertjiinly  cxerte  a  general  tonic  effect ; 

tJniMuri^  "'  1  in  5  to  10  minim  il<j«es  hai  samo  ott'eet  in  lossening 

I  ta^te  ilnntfl.      It  is  well,  however,  to  rememlKT  that  it  is  an 

ii   dniik,  and  that  it  has  lioeii  us«d  as  an  intoxicant  (8).      QnininR, 

onu  iiark,  atropine,  aijna  ehlorl.  Kirophiuithua,  coco,  aiul  oth 

Jao  I)C4^o  recommended  for  tbi«  purpow. 
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Hvpnoiism  has  hcen  emplojed  wiih  si-inu;  sHf-ocss  in  cr-ftiiting  a  ilisUuM 
iur  alojhol ;  vrhilv  the  pallvnt  U  in  uiic  uf  thu  sUige»  of  \\w  hy|motic  sUiLe 
he  is  mid  itial  in  fulinv  bu  will  run  bw  able  irii  takf  Hlrohnl :  this  i«  treats 
nient  hy  p<xt-hyptiottc  suggoMion.  It«  use  has  nut  met  with  much  fn%'»lir, 
ohioUy  frum  fvnr  of  aIhikl'  or  bticaiisH  of  its  tmnHient  vnltia  It  .should 
only  tw  pmttifitti  by  a  mcdimi  man,  and  in  tnwtworthy  hnni3<i  is  worth  a 
trial.  lu  action  is  sonieutial  unt.'i<iiain,  Imt  eonie  ;i]iparerit1y  »dDiirabl« 
esiilu  liuvi-  )>emi  iniLilitthetl. 

Niinicmiis  "  8p«-ifics  "  antl  patent  *'  euros  "  have  bpen  vminWd  ;  Jiome 
of  thi-m  apjMfnr  to  contain  strychnia  and  Htrupine.  An  anal y«b  of  fifty 
ditl'uiviit  pnipriotary  Hptidfics  shownl  that  each  contained  alcohol  in 
amounts  varj-ing  from  6  t«  -tZ'B  per  cent  (27).  It  18  not  perhaps  j«trpri»> 
in|^  that  the  i-onditiun  of  thu  [laticnts  U  sometimes  much  worse  after  they 
hnvo  iindt>r)^>ni)  theaa  "ciinw," 

Morbid  anatomy — ll\r  AUmmtarti  mwtl. — rhrojiic  ciny^-sttion  of  the 
phnrynx  aii't  pharyngitix  are  coniTnonly  met  with,  Chroiiii-  (i'*.nphagili8 
hua  iMwn  attributed  \n  alonhnhV  excnsw, 

Alcubolisni  ia  a  fre<|Utirit  cause  of  chronic  gastritis ,  Che  luncous  mciu- 
IfTane  l>econies  thickened  and  fitiriLscd,  and  .shows  Bcattertjd  areas  of 
pijCmentAtion,  more  tfapcrially  in  the  ri-j^ion  of  the  pylnnis,  dne  to  chronic 
venona  congestion.  The  gastric  glands  undergo  degenerative  changes, 
hthI  ovcmimlly  atrophy.  Thf^  muwidarij*  murosw  and  niusculnr  eoatf*  uiny 
liyTiortrophy,  and  in  extretrvo  ca-se*  prv«iiice  a  contracted  thick-walled 
of^an — "cirrhoBis"  of  iho  stonifich.  In  beer  drinkers  the  fttomacb  may 
be  gTBatly  dilated.  In  ncnto  alcoholic  poisoning  acute  gastritis  or.  in  rare 
casea,  pimilent  Ba«triti»  may  be  pn:<(luci-«l. 

Chronic  congestion  leading  on  to  catarrh  is  common  in  thci  inlc-R.tiiie8, 
but  then!  are  no  very  manifeat  naked-eye  legions  in  the  iniertiiie^  directly 
due  to  alc*)hnliHai. 

Piloe,  w*hether  (hie  t,o  former  constipation  or  conoomitant  cirrhosis, 
may  he  made  to  bleed,  and  have  l>een  known  to  Wcomc  extremely  irritable 
H  after  alcohol  has  been  taken. 

H         It    has    be«n    stilted    that    chronic    pancrcatitiR  may  l>e  cauiod    liy 
Kftleoholiam. 

^P       LirfT. — Cirrhosis  of  the  Hver  is  far  mora  often  due  to  alcoholic  cxce«B 
than  tx>  any  other  cause.      In  sixiy-aoven  eaa«^s  of  ciri-ho«id  ana]y;4ed  by 

•  the  Colleclive  Investigation  L'onimittue  CO  per  cent  wur«  described  as 
hard  drinkere,  30  per  cent  as  fi-eit  drinkers,  m>n«  was  a  tcototallor,  and 
10  per  cent  only  were  fairly  tonipcnite.      Dr.  Dicltinson  {%)  found  that 
drrboKJ*  was  present  eight  times  in  the  boiiics  of   149  jjci-bohr  who  were 
not  in  any  special  way  conncetcd  with  tku  lii)iii)r  tniiU- ;    and   that  in 
14&  traders  in  alcohol,  cirrhosin  was  pri>s»-nt  twenty-two  trmes.      It  is 
K  noteworthy  that^  although  idcoliol  i»  tlm  main  mune  of  cirrhwis,  it  is 
H^by  no  means  so  coramon  for  cirrhosis  to  occur  in  tho  conrse  of  chronic 
H  alcoholism.     Thus  Fomiad,  in  :?r>0  poslraorteins  ofi  confirnie<l  ilninkards 
who  liu<l  died  Buddunly  from  \\w  ctt'Bct  of  lUeolnd,  only  fimiul  cirrhonin  in 
six,  and  concluded   from  thi^  thnc  alcohol  does  not  produce  cirrhmiii. 
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FoAsibly  the  oontnwt  between  the  frequency  with  which  iilcohotisni 
in  thu  iitBtorv  ii(  rirrhdsis  luid  X\w  prrcenlago  of  cirrhosis  iti  rfinfinntil 
(tritnkanU,  mny  be  oxplHincH  by  !mppoain^  that  when  in  »iiy  (inlifnt  tk* 
liver  i»  susceptible  iind  likely  tu  fliiHVr  fmm  iho  action  of  alcobol.  il 
becamea  HflftTtiH)  compiii-ntively  ([uickly  ;  nnd  thitt,  before  the  cltninl 
pictare  of  chronic  alcoholinm  hitn  hnil  time  to  he  complet«<l,  the  B/SD| 
of  he[Kitic  cirrhosis  have  become  clearly  outlined. 

The  Hljit«in<'ut  that  cirrhosijf  may  follow  |)i-olongod  exposure  Bwrvll 
to  alcoholic  fiiTnKA  np>i.n  from  any  consnmption  of  the  liquor  ib  ^•'^r^ 
difficult  to  pnive. 

The  cirrliiMiiK  may  be  asanciiit^^d  with  fatty  cluinge  in  the  hepatic  cvlU; 
thus  ih(;  tarpc  liver  is  prfHhiccd,  which  i»  found  whfn  the  pntienl  has  >>or« 
K  high  fewdt-r,  and  when  maltod  or  sugary  bevenigi-s  have  been  taken.    TTw 
atniphic  form,  in  which  the  rellfi  are  ciimproBSoii  iuid  iitrophi<Ml,  and  conlaittj 
little  or  no  fat,  often,  though  not  invariably,  foltowti  the  use  of  spirit*, 
is  imptiorl  by  itA  namcia  gin  or  whisky  <lrinker'K  liver.      In  addicioti  to  Uw* 
UHtial  niirmscopic  ap[K'aninrca  of  atrophic  and   mixed  (fibrous  And  fiUtTt 
cirrhoiiiii,  those  citnsider^l  to  bt>  chMract«n»tJc  of  biliary  cirrhoitis,  thjU  l\ 
the  forniAtioii  of  nuw  bilenj^ict^  may  be  presenL 

It  has  generally  bwn  suppoRe><I  that  the  alcohol,  hy  setting  up 
flamniaUiry  chaiige»  in  thf  coiuieclive  tiwue  of  the  portal  c»ii»li«,  ItxuU 
the  formation  of  ntm-  tibroui*  tissue  which  cnrnprebMs  the  tivor-oeUs,  and^ 
thvifl  produces  atrophy  of  them.     It  in  pmbable,  however,  that  the  morbid^] 
proecitM!*  in  cirrhi i<<iii  arc   not  limited   to  the   formation  of   inHxiunutt'ir^rj 
tisniie,  but  that  airophy  of  the  heEHitic  ut-tU  and  prulifunitiou  of  the] 
interscitifti  connective  tissue  occur  flimultMjieoiuly,  unii  Arc  due  to 
iwme  cauKe.     The  view  that  the  degenvrativu  change  in  the  cvlluUr  or 
active  part  of  the  organ  is,  as  in  alcoholic  neuritis,  the  all-importiuil 
factor,  and  that  the  fibrosis  is  a  p^s^ve  overgrovih,  or  of  the  nature  of 
the  fibrouw  nubsiitution  that  occur*  in  old  ago,  ha»  been  put  forward  ;  bnt 
it  does  not  seem  to  Imj  t>orne  out  by  the  hiatolt^cal  appcamncca,  which 
undoubtedly  «how  an  active  formation  of  young  connective  tiitsue.     Fnim . 
the  direct  action  of  alcohol  ou  the  cells,  however,  degenenilivo  changrcJ 
result.      KxteuHive  fatty  ehtmgtu  (atoatoeis)  are.  ooramon  in  drinker*  apui' 
from  cirrhosis.     Dr.  Payne  has  suggested  that  an  extreioely  rare  con- 
dition— acute  red  atn)phy  of  the  liver,  in  which  the  liver-celU  are  in  an 
wlvancod  state  of  degeneration  and  necrosis,  is  due  to  alcoholic  cxociu. 

AJcoholic  cirrhoKis  i«  v«ry  frocjuently  asK0ciHt<Ml  with  tubercle  rl«P-'^| 
where.     Thue  in  IXi  rases  of  tnlicrculosiE  in  alcoholic  6ubjeot»  there  was^ 
cirrhosis  in  4<)  or  GO  per  cent  (Mackenzie).      It  is  probable  that  ulcttholic 
cirrhosis  in  lc«s  fr(.i|iient  in  pentons  who  lead  an  acttve  out-door  esislrnn-, 

Kuiwy». — The  amount  of  alcohol  trnvcrt^ing  the  kiiltieys  is  proliablyi 
■mall  compart^  with  that  which  ^luisses  thrmigh  the  Kvcr.  Since,  howeT«r,| 
it  it  a  tiMue  poioon,  we  may  i*x|*ei't  ih.-iL  the  delicate  renal  epitheliun,! 
in  oinnmon  with  the  lirnin  and  nerves,  wouhl  suffer  from  itc  toxic 
Ii  [s  [HtMiltle  that  in  this  wny  trandtory  idburoiiniria  following  extMHiTAl 
dniikuig  i*  ejtpkiined.     !)ome  degree  of  fatty  <li-gi.>nendion  of  the 
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epilholiuiii  iti  coramon  in  (IninkanlH.,  'mt  the  coiitintuvl  aitJciii  of  alcohol 
docs  not  nitpear  to  \w  fnlloweil  by  im  overgnjw-th  of  fibrmis  lissue  secondary 
to  the  degenerRtion  of  the  active  functional  parts  of  th(>  kidnoy,  such  as 
we  find  irt  the  cord  in  "lateral  eclerosjs."  nnd  in  the  kidney  itself  in  old 
age.  Thii3  L>r.  IXckinRtm  (8)  found  gniniilar  kiilnny  rifyirly  in  the  same 
[>roportion  in  two  serins  of  H9  jMtients,  one  scries  lioing  made  up  of 
palietiU  who  were  connected  with  the  liquor  tnifliu,  and  so  prusunialily 
drinkers,  and  the  other  Ben'ea  comjKwwl  uf  [lerHins  who  were  not  driDikavda, 
or  Sirx>nRht  in  contact  in  any  especial  way  with  alcohol.  In  the  Ucjuor 
tniders  granular  kidney  occurred  31,  und  in  the  control  cHnea  27  time*. 
Fornuid,  in  250  t^uddun  deHtln  oivuiTing  in  confirnieil  drinkers,  found 
Briyht's  disease  in  'Ih,  and  concliidctl  from  this  ihat  thrrr  is  no  CiinAat 
relation  between  drinkinj;  and  kidney  diseaHe.  It  in,  of  courae,  possible 
that  hani  drinkers  are  etialiied  to  cnriy  e»n  the  praelice  in  virtue  of  s 
compamtive  geiiei'al  immunity  tn  the  toxir  action  of  alcuhol ;  und  the  fact 
that  Formad  only  found  citrhotiis  of  the  Hver  six  times  in  tho«c  ctwos 
TOppoits  this  hypothesis.  That  confirmed  drankards  do  not  .show 
eigus  of  kidney  disease  iloes  not  neceHsarily  prove  that  alvohol  niny 
not  atfect  the  kidneys  in  more  euseeptihle  persons ;  the  toxic  rocult.-t  in 
«uch  cases  might  be  so  marked  r^  to  prevent  the  individual  from  diinking 
to  exceed.  But  Piekinson's  statisticf  show  thai  granidar  kidney  has 
Uttio  claim  to  be  coniiiderGd  as  the  result  of  alcohol  ism. 

It  has  been  alleged  that  :ilcoholi«m  ufl'ects  the  kidneys  indirectly — 
that  it  first  leadu  to  gout  and  arlenal  change,  an<]  so  to  the  kidney 
of  arterio-sclcrosia,  In  FomuKl's  cii9e»  the  kidneys  were  awollen  and 
two  ounce*  in  excess  of  their  normal  weight.  Dr.  Pitt  in  &9  cu»es  of 
hepatic  cirrhoais,  with  marked  alcoholic  hintory,  fuuiid  that  Iht)  kidnuy« 
weighed  over  10  oz.  in  38,  and  over  13  oz.  in  16  inatancea.  The^e  large 
Iddnoya  showed  little  or  no  structural  change,  and  appeared  to  be  hyper- 
trophiod  from  iiiere^iatHl  fnncttou ;  as  may  he  the  case  in  diabetes. 

The  qu&stion  of  the  eftecl  of  alcohol  oti  the  kidneys  ia  not  eompletcly 
anawercfl ;  but  it  appears  that  there  is  no  positive  e\'idehcc  that  gi-ave 
losions  iu  any  degree  cowjuiruble  to  cirrhosix  of  the  liver  are  thus 
produced. 

Rthttum  nf  eiiTluunn  »f  tlir  livrr  ft*  Mii^tf  (/(w»i*f. — In  his  89  cases  of 
aleohultc  cirrhosiH  Dr.  Fitt  foimd  18  eases  of  granular  kidney  and  live  of 
tubal  nephritis.  In  60  cases  of  cin-hoBis,  eollectcfl  fi-om  St.  Cieorge'a 
HuK[>ita1  iMisL-morU-in  U>i>ks,  there  wuru  fivo  cases  of  chronic  intemtitiat, 
and  one  eueli  of  chronic  jxirem^liynmlous  and  hutluecous  dtseaKo. 

Dr.  Dickinson  found  cirrhtwis  of  the  liver,  in  cimm.'^  of  granuW  kiidiicy, 
in  the  proportion  of  1  in  7 ;  and  concliidyd  thut,  though  both  liver  and 
kidney  are  exeoedingly  IbiWe  to  filtrosis,  they  nuklom  biwime  tibrulic 
together ;  and  that  the  change  in  the  two  organs  respectively  is  due  to 
ditferent  morbid  agencies  (9). 

Jtetpiratorif  organs. — Aleohol  is  vxervted  by  the  lungs  to  some  extent. 
The  direct  toxie  action  oxertc*)  by  it  on  the  mucous  membrane  is  prnlwibly 
the  cause  of  the  bronchial  CHtJurh  wliich  is  not  uncommon  in  driidtera. 


Chronic  liirynyitw  with  thtokeiiiiig  ntifl  f>pnciU'  of  the  ninawi,  whirk 
becomes    I  ike    the    epidermis    (pachydonnia    laryiigitiK),    tuny    owur  m 

Th."  iilil  notion  that  alcoholism  i»  proteotlve  against  the  developDifBS' 
of  mlKTculositi  ii«  the  reverse  of  the  truth,  l^ickinson  (9)  found  piiluh^iufj 
tuberculosis  to  tve  mure  fr«<jii«nt.  in  dritikers  than  in  ordiiian,'  people,  ia 
the  projKirtion  i>f  a  to  2.  Or.  II.  Mftckcnxip,  in  67  caao*  of  piiliWHuif 
tuberculosis  occurring  in  ilrinkers,  found  a  family  history  of  tubei'cle  in  I 
only.  Since  a  family  himory  of  the  dii;i»i0e  h  present  in  nbout  30  pfr! 
cnni  of  tlic  ordinary  cn»e»,  the  effect  of  al(v>hoI  in  producing  ]mlinoiuuy 
tubeixidosis  is  considerable. 

Pulmonary  tuborenloBia  of  an  at-tivp  type  is  very  freqtiont  in  periphenl 
ntfuritii*  of  H.lcoh'ilic  origin,  and  has  been  n-gardcd  a*  "  trophic,"  and  diir  to 
changes  in  the  vagi,  Such  a  factor  may  have  hud  some  share  in  the  renill 
but  the  generally  debilitating  inf1uerin>  of  alcoholit^m  is  prolublv  tnttic 
impiitrtant.  With  other  fonuM  of  peripheml  nenrilis,  nith  tliu  exceptMi 
of  leprosy,  pulmonary  tuberculosis  is  nor  ofuiu  coincident. 

Tubcrclcss  in  (he  lungs  are  fretptently  found  po8^mortcnl  in  ca«M  oi 
cirrhoi*iK  of  the  liver,  which  duteaae  in  tlur  gieiit.  miijority  of  instAnccw  ia 
alcoholic  origiiL  In  \22  cases  of  cirrhosis,  (juoted  by  Pitt>  tubercu 
Iwions  in  the  Itmgs  occurred  in  30*0  per  cent.  There  were  r>ld  cnt-itie* 
with  Hbi'oid  rlmng«  at  the  apices,  and  almost  invariably  a  general  dis«rminti> 
lion  of  gniy  tubercles  in  the  lunge.  Of  Dr.  I].  Mackeusio's  cases  of  tutw^r- 
ouUjsii*  in  hejivy  drinkera  tbi-re  wfts  Hrrhnsis  of  the  liver  in  more  than  on 
half ;  in  lUO  wnst'cutive  wwe*  of  fatal  phthisis  uccurriiig  in  pvnutis  over 
20  yean  of  age,  in  the  lost  four  yeara  at  St.  ftoorge's  Hoitpiial,  drrfaoeil- 
of  iJie  liver  in  any  degi-ee  wiw  present  but  12  limes. 

In  his  c-jutes  of  alcoholic  pulmonary  tuWrciUosis  Dr.  H.  Mackenzia 
observed  excavalion  with  broiichopiieunionic  consolidation  and  gray 
tubcreloa.  The  ca.ie«  mn  a  rapid  course.  Fibroid  tubercle  was  oonh 
(uu-wtivuly  rare  ;  Imi  it  must  be  ix-nienibercd  that  these  were  clinically 
ciisos  of  tutictt^ulnHis,  and  this  ohgei-vuliori  docs  not  chiab  with  the  fact 
that  very  chronic  pulmonary  tuberculosis  is  commonly  preeeat  in  the 
iNNlie«  of  drinkers. 

XrrroHn  -ifi^riit. — Thickonlngfi  of  the  pia  muter  an<l  aroehnoid,  increiAa 
in  sixi<  of  the  rucchioniun  UtdieK,  an<l  exc««s  of  the  «ulKkrarhnoid  fluid 
due  (u  iilmphy  of  tht!  brain,  arc  itimmon  in  alcoholic  Nubjevt*,  but  am 
also  normally  found  in  old  persons.  lu  uimc  rather  exceptional  aurc 
pHchymemngitiH  luw  Itcnn  fotiml  :  and  nut  unfrei|uenlly  there  «re  signs  of 
ebrcjnic  nwningitis,  such  ue  thickening  uf  the  pia  nmtvr  and  a<lhe(U<in  to 
the  nniicrh-ing  cortt-x.  The  brain  i»  shrunken,  and  the  convolulioiiB 
diNlinctiy  sefiarateil  by  the  sulci.  The  ejiendynm  of  the  ventricle*  bH» 
been  (Uwvrilied  as  granular  or  viUuiu,  ax  in  gimnral  poinlysls  uf  the 
inoanc.  Micmacnpicnlly  the  voMels  pnasing  in  fn>ni  the  ptn  nuitcr,  and 
|tho«o  in  the  Imiin  siib«tanoe,  aru  li-irttiniis,  and  mhnvf  enalarturitiii 
miliary  aneurysmr      The  oerivaftcular  lymph  tpiiceii  arc  dilated. 

Dcgencn  with  on  the  fifth   layer  of  the 
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|mI1*  of  tho  vorH'x  (Bo van  Ldwin),  The  cpIIh  l>o('-(«nie  variinliited, 
tedergo  fatty  degeneration  fitini  the  toxic  effect  of  (vEL-uhol,  :iih1  tiimlly 
ilisapfiear.  The  "spiiier  i-elU'  we  grwitly  inprtiisiiiJ  in  number,  aud 
Innn  cicAtririfll  tissnc.  Thest;  cftbcts  nvp.  compnntWo  to  tliosc  occurring 
n  llie  iiilfrstitial  hep-ititis. 

t'hiijnic  mydittH,  prxiliaMy  tint'  lo  nn-ningitis  and  not  showing  any 
systemic  arrangement,  is  met  with.     Thi.'i  mjiy  oi-cur  as  the   ivauH  of 

ries  wj  plight  that  but  for  the  accewory  dement  of  alciihollsni  no 
;rge  would  have  wwirred  in  the  con!  (12).  The  condition  may  be 
MNOCtateii  with  neiiritiii,  l>nt  in  iiiil«{>endent  of  it.  There  is  increxsed 
vnaculiuity,  most  ttuu'ked  in  the  posterior  columns,  and  inereioBed  numbera 
of  ihe  fipiih'r  cella. 

iVgcnerative  changes  occur  iiTegiilarly  in  vai-ioiis  gntu|M  of  the 
^nglion  crIU  of  the  cord. 

8yHt«mic  scIero»*e«  in  the  cord  iire  (Hrc«»ii>ii8!ly  si-cn,  and  when  in  the 
nsoending  tracts  might  be  attnlmted  to  neiu'itiit  or  an  tixieiibioii  of  the 
wLine  proccas,  Bevan  Lewis,  however,  considers  this  by  no  meauH 
proliNlile,  and  *ay«  the  ctiH  changes  are  due  to  slowly  encroaching 
•cleroiu  cbaugm  Bpraading  from  the  mLHrnbrunes  und  creeping  along  the 
vaacilbr  tracts,  especially  along  cht-'  [Kiarcrior  mediun  raphe. 

Optic  aeiiritis  iii  alcoholic  subjecUt  iiuty  be  due  to  chtoiuc  meuingitu. 
Dr.  Sharkey  (30)  has  recorded  a  ca^e  of  alcoholic  j-otinitis. 

The  changes  on  the  neiTea  begin  near  their  peripheral  distnbutioil, 
c«pecijUly  in  the  tntiiiniUHCiiliLr  branihex  of  the  motor  nerves.  Dr. 
Sidney  Martin  has  doscribud  the  following  changes  : — Fintt  at  one  or  more 
•pots  on  a  ner\'e  fibre  the  me<lidbiry  sheath  disnppetirs  entirely,  the 
remainder  of  the  »heatb  alKive  and  lielow  thi»  interrupt  run  btill  stjtining 
with  osmic  acid  ;  the  axis  cylinder  in  the  afTected  part  becomes  atu-iiuated 
and  (inatly  ni))turLi(.  The  purl  of  thv  nervu  fibre  between  the  rupture 
and  tbc  muscle  now  undergoirs  Wallerian  degeneration.  The  prfjeess  is, 
thcrt-fore.  priimiHIy  one  of  p^'ripheral  nerve  poisoning  and  degeneration, 
and  not  i>f  nciiritii>  in  the  ordiniiry  acceptance  of  that  term.  Sharkey  (."Jl) 
ha«,  however,  ligun^d  acute  iatlamwatoiy  ubiuigcs  in  the  phrenic  und 
vagus  in  alcoholic  neuritis^ 

The  degenerative  efTecta  of  alcohol  arc  dyveluped  uiorc  rapidly  in  the 
jteriphcral  than  in  the  central  nervous  sysU^ni.  Recovery  ctcctire  in 
ipheml  neuritis,  but  when  there  is  reason  to  believe  that  definite 
iRj^iic  chungu  has  taken  place  In  the  biuin  thu  pi'ogiiusis  is  very  bud. 

Hmri  iniil  r*.i*fk— Ni;uritia  of  thu  vagus  as  auggeBte<l  by  Sharkey 
(30j  probably  leads  to  fatty  dogcneratlon  of  the  myocardium,  and  nmst 
plar  an  important  {lart  in  csirdiac  dilatation  wcurring  in  alcoholism. 
Moreovei-  the  direct  action  of  alcohol  on  the  heart  muscles  tumls  to 
enfeeble  its  contractile  power.  In  the  heart  failure  In  alc<AoliBm,  the 
clinical  features  of  which  L>r.  tlrahum  Steell  has  doscribcd,  the  heart  is 
dilated  and  p]*c*«nis  conipenwuory  hypertrophy ;  it  may  weigh  as  much 
U  34  oz.  Aufrecht  describes  the  lesion  as  one  of  chronic  interstitial 
mvocurditis. 
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'i'he  alt^obolic  heart  reeomblcs  a  dilated  heart  du«  to  chronic  intcrat^; 
nephritis ;  whila  at.  the  uiino  time  the  kiiliieyti  show  the  efiectA  of  cbpontt 
rertoua   cuiigustion.      The  ii»siX-i»tioii  of  nii-diac  ki<liiOV4  »im)    reiuU   b«au1 
hiul  |HixzlL<d  [uithologi8t«  before  Graham  Steeli'8  ndmirablu  pnper  thnv 
light  on  the  (ynisiitiun  of  theite  e%-ents, 

ka  eUewhorc  in  the  body  fatly  infiltration  under  the  visoen]  pco- 
c»rdiiim  muy  be  excessive. 

Ak-obol  id  iMtinlly  said  to  produce  atheroma  of  the  larmier  artarlMV 
and  ill  \\w  sniiie  way  to  lead  to  scV^rotic  thangeA  in  the  valvas  «( 
tlic  h«'iirt,  uiid  Eo  to  vulvular  di>ifA8e.  Chronic  endarteritiB  of  the 
Durld  imtv  gpi-efid  to  tho  aortic  valves  nnd  prxliipc  incompetency  uc 
8ter>(>»i)(. 

The  etVect  »f  alcohol  on  the  artcrioIuA  i«  compai-ed  by  Bevau  Lewis  lo 
that  of  chronic  interstitial  nephritis ;  and  pn>bably  the  samo  fitctor* — a 
toxic  condition  of  the  blood — arc  present  in  both. 

Indirectly  aleoholi«ni  prodnces  chitn^os  in  the  veins :  tbua  canliac 
failure  and  tho  resultiTig  chronic  venoua  congestion  lead  to  dilated  and 
varicose  veiaij,  and  gout  to  ihromlxwiit. 

The  Getwratitv-  uiyjfrm, — The  testes  have  been  described  a«  moA 
atrophied  in  drnnkards,  1>iit  this  event  is  very  exceptional,  nnd  may  hare 
been  an  Aci'idental  association.  Li;iiioere:(Ux  h:ii>  deHiriVwd  an  altcmtioo 
in  the  Hcrainal  tubes  of  the  natiiro  of  a  premature  Hoila  choaga. 
Chronic  alcoholism  apjieant  to  diminish  the  fertility  of  both  8<ucoa,  and  Id 
lead  to  a  stiiut«d  and  ill-tleveloped  offspring.  In  wunit^n  it  baa  been 
thought  that  thi«  n  brought  aluut  by  iiitoralitial  changes  leadinjt  to 
fibroaia  of  the  ovaries.  Although  every  variety  of  menstrual  diMnW 
may  occur,  mvnorrha;;ia,  {WKsibly  due  lo  cndometnlis  of  the  body  of  tba 
uterut!,  ie  by  fnr  tlic  nnwt  nmmiou  (20). 

Tfif  skill  becomes  very  smooth,  waxy-looking,  and  extremely  soft  u* 
the  touch ;  this  i»  partly  due  to  the  uvcumutatioii  of  fat  under  the  h 
and  partly  to  titrophy  of  the  skin. 

Chronic  venous  congestion  of  the  face  and  acne  rosacea  are  oflM, 
though  by  no  moans  iuvuriably,  due  to  alcoholic  excess. 

Tfif  ikuWm  of  the  IkhIv  up|H-air  thdiby  and  somewhat  fatly.  In 
peripheral  neuritis  Dr.  Sh»rkcy  ^'^0)  has  described  active  inilammatory 
obanuei  occurring  iu  the  jtaralyw^l  muai-Ie». 

AntiU  <tW  ./"111 '.<-.— The  bonea,  like  the  rest  of  the  body,  arc  «ud 
ahow  an  increaiie  in  the  amount  of  bil. 

Alcoholic  drinks  hare  no  influence  on  osttHHirthritis. 

By  producing  gout  ulcohol  affnct^  the  joints  in  a  marked  thcraitli 
indirect  way.  The  stronger  wines — Port,  Sherry,  Madeira — and  heavy 
beer  and  porter  are  most  powerful  gout-inducing  agenta.  Burgundy  is  Tcxy 
badly  l>ome  by  gouty  pftUeut.-*.  Champagne  differs  in  its  ctfects,  tb«  dry 
brands  being  Idm  fauruiful  than  the  sweet.  Claret,  Hock,  Mooelle  and 
tho  lighter  fomts  of  malt  liriuora  have  eom[>amtively  slight  guut-produeiBg 
tetidi''nci4<s.  Sir  A.  Garrod  aova  ihat  ncJthor  tho  a4.'id.  the  sugar,  nor  any 
knuvru  principle  in  alcoholic  drink*  can  be  shown  to  be  the  active  factvr 


1 

I 

I 


t  til  S 


in  producing  gout.     According  to  Dr,  Hiiig,  a  liijuor  is  harmful  in  pro- 
portiun  tut  it  tends  to  diminish  lh«  alkalinity  of  th«  blood. 
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Deukii^m  Tkkhkns 

(Syn.— Alcoholic  liciirium,  "The  Horror*") 

Jnirodueiion  —  Sffmpltma  —  Diayiums  —  Prvtfjumj'  —  Treatment  —  Morbid 
Amtomtf — Aa^  Alfoholir  Ingantty — Dipsomtmia. 

Though  oft«n  tlcflmln-d  ns  nruLc  alenholisni,  and  aometinios  coming  on 
after  a  »n\g\e  bnut  of  hani  drinking,  delirium  ttc-niena  is  uaunUy  uii 
exuBerbattou  in  the  courst-  nf  chronic  ulcubolism  uccurriug  in  couataot 
soaVent  who  are  rarely  drunk  Nut  hanlly  ever  soher. 

An  hereditary  taint,  whether  of  infinity,  ttlcfholism,  or  other  neurosis, 
incre,iwfi  the  liiiUility  to  delirium  tremens.  This  in  pnilwlily  the  do- 
Ktrminingfai'tov  in  many  cases  wh(>re  the  symptoms  hnvo  arisen  acutoly 
after  a  single  debtuiuh  in  a.  pei'^on  not  an  habitunl  <li  unkard.  The  unstable 
condition  of  bnun  matter  which  is  ac'|uiretl  hy  lung-continuwl  ulcoholic 
exc«As  in  other  cates  in  hereditary  in  the  neuropath,  ATtd  in  the  oHitpring 
of  diiinkardK. 

It  WHS  formerly  supposed  that  delirium  tremens  was  often  caused  hy 
the  interruption  of  the  drinker's  Bccu^wmeil  alt-rtholic  stimiduB.  But  the 
fact  is  thjit  the  distaste  for  drink  is  the  beginning,  and  one  of  the 
earliest  symptoms  of  an  impending  attack  of  deliriiim  tremens — the  rtwnit 
ttiid  not  the  c»use  of  the  diHeii^e.  The  xttack,  indeed,  is  oftea  brought 
on  by  a  bout  of  harder  drinking  than  usiinl. 

A  ttcvcre  injury,  a  snddon  nhurk,  niettUl  or  Ixxltly,  or  the  onset  of 
■ctite  diseuso,  ug]K-viidly  pneumonia,  may  in  a  constatit  drinker  bring  on 
the  symiitonu  of  dolirium.  After  operations  this  fiirm  of  delirium  may 
occur  ;  but  it  is  practiotlly  tiiiknou'n  in  rhrlilliirtb,  though  it  oojiitioiuilly 
follows  uieritifl  operations.  This  gtate  has  been  eulled  "usHOciated 
delirium"  (Guwors),  or  "traumatic  delirium"  (S.  West),  and  is  de- 
pendent on  two  faeton*,  ('i)  thB  long-continued  toxic  eflect*  of  ulcufaol, 
and  (f»)  the  tleprossing  efToct  of  injury  or  diKeaao ;  so  that,  other  things 
being  onual,  the  prognosis  is  not  so  good  in  this  form  of  delirium  as  in 
dcliriiun  tremens.  Indeed,  in  orilinary  cases  of  the  diMsase  there  is  often 
some  luinur  exciting;  cause  which  acta  as  a  "last  straw "  in  tho  caae  of 
a  soaker  on  tho  verge  of  delirium  tremens ;  thus  there  are  transitional 
stages  between  the  classical  form  uF  deh'rium  trometis  and  that  which 
appears  to  !«  precipitated  by  mnincntiiry  accident. 

Delirium  tremens  seems  to  have  bf^'u  first  recognised  as  a  symptom 
gniup,  and  Ke|Hiratet)  from  aeute  m;uiiii,  by  l>r.  ThoniaH  Sutton  of  (ireen- 
wich  in  1813  ;  and  to  have  Wen  moot  aecnratelv  described  by  Dr.  John 
Ware  of  Boston,  U.fS..A,  in  IS^l. 

Symptoms. — In  the  prenmnitory  stage,  which  is  of  variable  dumtion, 
there  is  increasing  re^Mensup^s  um\  n<?rvoiistieM.      Appetite  for  food  is 
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Io3t>  tkttd  oftoii  L'vcn  the  tuiiLfi  for  alcohol  fftils,  nr  is  ttiniod  to  1ntb-' 
ili]^  ;  on  llio  other  b»iid,  ilritikiii^  iimy  !>•)  continued  rJKhl  up  to  the  full 
ousct  of  »ovci-u  syiiiptonu.  Thv  iii^'ht  bi-irig»  iiu  rcul  rcitc  or  refrualunein, 
and  jh'using  Klumljora  are  diitUirWd  or  hriikcii  by  unpleaaant  or  t«rriJM 
(IrCiLins.  H^illucJiiaLionK  crowd  into  the  wnking  momeiil^,  und  bo^n  lohe 
troublesome  aUu  in  Lbo  duyliute ;  but  at  lirat  they  ouiy  bo  diverted  « 
even  di.smis^cd  by  (in  efl'on  of  will. 

The  onset  of  the  »rtiiMl  ik-liriiim  in  tht^  second  ^tiigo  is  in')icAt<Ml  Irr 
an  exaggoratioii  of  these  Kyrn^rtonis.  Tremor  is  a  marked  ftuiiurv,  an<i, 
^ough  it  is  moro  inunifo-^t  in  the  hnnd^  tongue,  and  lips,  it  is  oolr 
neccMary  to  Uy  a  h»ml  on  the  {Kttiont's  iihoul<1er  in  oriler  to  d«t«rt 
vibnitiotis  all  over  hiuL  Thiit  tremor  it  a  fiLctber  developiuunt  of  that  of 
chronic  nkubolism,  utid  is  part  of  i)  grent  <ind  indeed  univcrsnl  miucuUr 
ltiii'e«t  vrhich  ehowfi  it8i.-lf  in  contiiined  thongh  iiielTectlud  Activity.  TIm 
tendoiiH  of  tbu  [uilicntH  fingers  »nd  the  hniida  are  continually  hl  Tmric, 
repeating  the  hid)iFiiid  TnanipuUtionB  of  his  trwio  or  occupntion,  oMnt- 
le»*ly  pulling  up  ami  picking  at  the  licd-clothen.  or  scntkhing  the  liwlj  ; 
ho  tidgets  [K;r|Hitiutlly,  iind  Ili-'^e^  reKt«.  At  times  the  siitfcror  vrig^M 
nndcr  the  clothes  like  »[>  imprisoned  Animnl.  The  mind  ia  active  (mnQgh, 
and  is  engaged  in  nniking  plans  fur  the  fiitui-« ;  or  is  swe[>t  intu  the  whld 
of  halluciimtinriB  whiili  mn  no  Imiger  lie  dismissed.  The  delirium  i*  busT 
with  a  coiitiinul  auct-fsaioii  of  ever  ohanging  ideas,  but  each  train  tX 
thuught  lusts  fur  a  ehurt  time  otJy.  A  general  un«asinew  and  a  desir* 
to  TiH>vo  oil  jKmsosit  the  jiatient ;  he  wonlil  ijock  up,  sutrt  on  a  jonmer, 
or,  a«  Trouweau  exprffiHefi  it,  get  uway  from  lumxc'If.  The  activity  of  bi» 
mental  processes  is  incontinently  cxprciiscd  by  garrulous  and  incoherent 
talk,  coiionrnRd  chiefly  with  the  tignients  of  hl»  bniiii ;  though  surronnding 
circumatAnc^eii  come  in  for  some  conti-mpiuous  or  querulous  commentjL  Yrt 
Cor  u  timi',  *.'v<*n  in  the  mid>^tof  hia  multitudinous  »nd  imaginary  piinaitt, 
ho  can  collect  hiiiiRelf  suHiciently  to  answer  simple  qiieetJona  appnaitdr. 
The  f«c«  ift  anxioiM,  the  skin  bathed  in  pcrspiratioTi,  the  eycw  furtin 
and  perpetnally  moving,  and  the  pupils  usually  dilated.  The  oxcitemrjit 
is  duo  to  fear,  inigendenrd  by  delusions  and  by  the  visiial  and  aural 
hallucinfltions.  These  ;u-u  nearly  always  loalhtwimc  or  terrifying — uicb 
as  beetles,  awnnns  of  ratR,  fishes  in  the  lied,  horses*  heads  ibrust  throu^ 
the  walli;,  or  yet  more  formidable  crcAtions  of  a  morbid  imaj^natioa 
loiter  he  ceases  to  recognise  those  around  him,  he  sees  in  his  friends  or 
attendants  designing  enenues  or  derituvo  fiends,  and  fancitis  tluit  insults 
and  ofTensivo  reumrks  emanate  from  them,  or  that  thoy  Jire  attempting  Ut 
poison  hitn  or  to  fe*^!  him  with  uffenNivd  futKl. 

The  prevailing  riiit«  of  the  d<'linum  is  one  of  tiTnir :  in  onU>r  to- 
rscnpe,  (he  |«tient  i.<i  ever  anxious  to  be  up  and  oH',  and,  if  at  lilierty, 
wiiiiJd  miike  nn  tmnicdiHte  exit  without  ccrpmony  or  dressing ;  vomotanKa- 
indeed  by  the  lietlrfioni  wimluw  inal)>ad  uf  the  iloor.  He  in  suspidocK 
ever  on  the  watch  for  aumc  horrible  object  concealed  lichind  th»  curtattis 
of  tt.  '  !  lurking  in  :i  eorner  of  the  room.  Occasiomilly,  under 
miiin  aiiin.  hr  may  atuck  tho  nttentUnts;  but  guneraUy  be  can  be 
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rnntmll«d  or  humoureil  wiih  laci.  The  pulse  u  now  rapid  iiiiil  soft,  the 
U>ngiB(!  mi^ist,  trcmulniis,  and  covercfl  ivith  creAinj  fur.  The  temperature 
is  usiuUly  raised,  iu  mild  cases  to  100''  or  101*,  and  in  severe  cases  to 
103°,  with  rif>  li>cjil  lesion  to  accoutit  for  it;  though  the  apprehension 
of  a  latent  pnpunifmia  miiHt  nev<^r  parapc  the  mind  of  the  ]>hysici.in.  There 
is  complete  (iiiiomnia  «nd  abwnce  of  itjfpetite. 

ThH  iHsPHse,  aa  Dr.  Ware  puintc^l  out,  is  Belf-limitirig ;  iiiitl  after  two 
and  -A  hatf,  thi-ep,  or  four  dap,  the  aciil'e  staj^e,  in  nio»t  ci-sea,  nndcrgoes 
a  spontaiieoiia  amelioration.  The  patient,  who  has  Fiitfered  from  absolute 
insomnia,  sinks  info  atpiiet,  refn.'Hhitig  Bleep,  and  when  be  awakes  is  free 
fi-om  the  delirium  and  hnlhKnnationn  ;  though  he  docs  not  lose  thti  tronior 
for  Aonie  time.  In  favourable  cases  L'onvalescenc*  is  ntpid.  In  severe 
rjises,  enjiecially  when  there  have  been  eflveral  previous  attacks,  the 
leniperAtur*^  may  rise  ainl  fnial  hyperpyrexia  result ;  or  again,  pneunmonia 
may  set  in  ;  or  tbo  delirium  may  continue,  and  the  patient  pu^  into  a 
low  typhoid  stftte  ;  or  collapse  or  death  from  syncope  may  suddenly  dose 
the  BceiK-,  III  other  owes,  again,  the  deliriimi  may  continue  and  xigtis  of 
general  faihiro  supervene.  Sometimes  epileplic  seizures  come  on,  which 
are  of  very  grave  import. 

Diagnosis. — Acute  mania  in  the  disease  nio«t  likely  to  be  confounded 
nith  ilcliriiim  tremens ;  but  the  tremor,  the  special  cbaractor  of  the 
hallucinations,  and  the  behaviour  of  the  patient,  will  distinguish  the  latter 
fi-om  the  former.  To  gt-neral  paraly^^i^  of  the  brain  with  trt^inor  there  18 
si>me  resemblance  ;  but  the  mental  cxahuliori  of  the  excilod  alagoa  of 
gf^ncnd  ptirnlysis  should  distinguish  these  patients  at  onoa  from  the 
territied  subji-el*  of  duliriuni  tremens. 

The  [[uoetioti  of  diagmiKis  iMitwei-ii  meningitin  and  other  frnins  ti 
organic  brain  disease  and  delirium  tremens  dot-s  not  often  arise,  though  it 
a]>ptiun>  to  hava  arisen  in  former  times ;  the  presence  of  pai-Lilysiij,  severe 
heailacho,  optic  neuritis,  uneven  piil^e,  and  opprOHsion  of  ciuiiM'ioufine»H 
point  U(  organic  brain  lesion  ;  whiU?  the  pi-estnce  of  thii  charactLTistic 
dflii'iuiu  and  ti~em(jr  would  at  once  suggest  delirium  tremens. 

In  fi^vurs,  sueh  as  typlmid,  where  dtdiriuni  may  form  [>art  of  the 
diiwwe  c|uiie  apart  from  alcohotiam,  it  may  at  a  given  moment  be  difficult 
I  decide  whether  the  delirium  be  sympUtmatic— that  is,  due  tti  the  specific 
jver,  or  whether  it  lie  the  form  r>f  delirium  tremens  ("asaociated  de- 
lirium ")  which  jntpervenew  when  injury  or  acute  diseaHe  befalls  a  drunltard. 
The  importatil  ec^ndiliuii,  however,  in  this  cjise  in  not  the  delirium,  but 
the  priniar)'  disiwse. 

For  the  diagnosis  between  delirium  tremens  due  to  alcohol  and  the 
similar  delirium  due  to  withdrawal  of  morphia  from  the  morpbinjat,  tht! 
reader  is  referred  to  the  article  on  Morphinism  in  this  volnme. 

Prognosis. — In  first  and  uncomplicated  attacks  recovery  is  very 
geneiul.  though  in  n  chronic  alcohnlic  recurrence  is  extremely  probable. 
Olil  age,  previous  attacks,  and  the  pre»i*nre  f>f  enniplicatinriH  or  other 
morbid  eonditioji».  render  the  disesise  a  forniirlablc  one. 

In  "  asBixMattni  dBUrium  "  the  nervoiw  Bystem  is  eufTering  on   (he  one 
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hand  from  shrvck  dite  to  tlip  injury  or  tiisease,  and  on  the  other  from  iKe 
lotig-continuod  effects  of  alcnhnl ;  the  projjinosis  ia  thweforc  worse  ikiin  la 
ordiiiiiry  cases  of  rlelirium  tremens.  Much,  of  cowm,  depends  un  the 
chjtraccer  of  Lh«  injury  or  aciit*;  difteane ;  in  pneumonia  n  ilrinker'e  cbaoot 
of  recovery  ia  poor,  and  double  pnenmonin  la  pmcticAlly  always  fnUtl. 

The  »tnte  of  the  he»rt  ik  of  priimiry  itiiportAncc.  A  heart  alrady 
dilated  \»  ii  very  iieriouA  cnndilion.  SipLs  of  a|iproacbiiig  cardiac  failon 
— anch  (ifi  faintnem,  a  small,  irrt'Xtilar,  v«rv  frefinenl  (over  130)  or  ru»- 
iiig  puUe,  a  ooft,  feeble,  or  inaudible  Hr^t  sourtd,  or  a  murmtu*  at  tb«  sp«<t 
with  an  accentuated  second  sound  at  the  right  hose — are  iA  very  had 
omen. 

Fre-exieting  kidney  diiwase  is  a  grave  condition,  a*  unemia  my 
SHpeiTone. 

Tf  pneumonia  appnar  in  thn  cnunie  of  the  disease  the  mitlook  becORMi 
very  imxiom.  A  temiwrnture  of  about  103",  especially  in  old  aikI 
debilitateti  sulijecte,  ia  always  a  caiwie  of  grave  anxiety ;  it  may  l»e  due 
to  the  iniiidiouti  eau)>li!ihm<<int  of  pneumonia,  or  it  may  be  merely  an  'xvAnx 
of  the  pro|)06ed  functional  disturlxiiice.      Hyperpyrexia  ia  tuually  fatal 

Cnnvnlsions  in  llio  early  stage,  according  to  Cowers,  arc  not  o( 
mueh  importance ;  but  when  tbey  occur  later  the  prognoeu  becomea  very 
grave. 

A  patient  who  takes  »nd  digcstji  hi.i  food  imually  doea  well ;  while 
cirrhosis  of  the  liver  or  gastric  cataiTh,  by  interfering  with  digestion, 
diminiBhcA  the  patient's  chancea  of  recovery.  If  the  diaeaso  nut  on  and 
sloop  bo  not  obtained,  or  obtained  only  in  very  insufficient  umount^^  tliera 
IB  great  danger  of  exhaiutiun. 

On  amendment  the  Hyrnptnmit  may  only  pnrtially  aluite  and  a  eandj- 
tion  of  mental  enfeeblement  mny  persist.     After  repeated  attadu 
degree  of  wcak-iiiiiidedriea*  is  often  jH^rmanenl. 

There  are  then  three  degrees  of  the  dixeafu* : — 

(i.)  IT ncom plicated  attack*,  in  which  the  prognosis  is  good  ;  

(ii.)  Aw»ociaU.*d  deliriiau.  in  which  the  progniMis  depends  targetj'^? 
the  8ovority  of  the  alTeelidri  exciting  the  delirium  ;  and 

(iii.)  Cams  complicated  by  "Id  age,  debility,  previoua  attack*,  or  ibt 
presence  of  viiicend  dtHi^aaB,  in  all  udiJi-h  the  prognosift  iti  very  Itad.  ^^ 

Treatment. — The  most  important  points  are  f<HMl,  sleep,  mauagemeB^^I 
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and  reatrainL 

Feeding  is  of  great  imponanec,  souing  that  the  patient  h,  in  a  half- 
starved  con<lition,  and,  as  a  rule,  haK  uken  tittle  (ckkI  for  a  roriBi<lerxhla 
lime  before  the  onwt  of  acute  s^inpttims.  Careful  fewltng  from  the  oul- 
w&x.  ia  very  important,  liuth  for  immediate  tv\w\  and  t4>  prevent  exliaiu- 
tion  aud  cardiac  failure  in  the  hiier  stages  of  the  dis«as<!. 

Anorexia  and  unwiUinguwe  to  lake  food  (which  tnay  be  dne   Eo 
delusion  that  it  u  tHii^oiiMUs,  dUt^HbUtig.  or  olTetiKivf)  require  oonu' 
ahio  tiict  aiHl  good-niitnrr-  <iii  th<«  |uirl  rA  the  Attendants-     If  ncceaaarr 
nual  Intu*  «hiiu]d  '  <1   tluid    f«>Nl    thus  introduced    into  the 
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iMl-teo,  pepionjaed  milk,  soups  or  hroihn,  uul,  if  acceptable,  pounded 
r  minceinCBl,  should  be  givoii.  C&ni  Bhoiild  bo  taken,  however,  not 
to  overlnatl  a  stomach  tho  digeative  powers  of  which  arc  almost  certainly 
tnueh  impiiirtHl  by  chronic  cJitarrh.  Vomiting  miist  be  conibatvd  by  ice, 
efTurvcscitigdruughLs,  time  w',iu-r,  iukI  nintfiil  fiK'ding  with  stiiii.ll  ijuimtitiea  ; 
if  it  poraiBtv  nutrient  enemas  or  suppcwitorii^s  must  be  employed. 
Stirauliintii  should  only  b«  given  in  the  prva«iice  of  severe  complication R, 
Mich  OS  canliiic  failure,  piieumciniii,  or  great  exhaustion.  Kther  and 
atniDonia,  brandy,  whisky,  or  old  port  should  thnn  Ite  j^i'^'*'''  K'''  'l^o 
moutb  ;  but  abeorptioii  is  slow,  und  if  the  symptoms  continue,  hypoilennic 
iujectiono  of  liquor  atrychninm  II|^ij.,  i'thyr,  or  bmntly  arn  indimt^il.  It  is 
probablo  that  thciid  aro  the  casOM  moRt  likel\'  to  be  bcnefated  by  the  large 
dijcMfii  of  digitalis  (baif  an  ounce  of  the  tiricttire)  formerly  employed  by 
Jir.  Jnnes  of  Jersey. 

I      A  brisk  purge  should  be  given  at  the  beginning  of  the  attack,  and 
repentf>d  if  the  tongue  be  foul  or  constipation  be  present. 

In  [Micnujoriia  inhalation  of  oxygen  may  be  tiecewtary. 

5!<ry>. — The  disease,  as  was  shown  by  Pr.  Ware,  lends  to  mn  a  definite 
eouree.  In  favourable  casee  the  acute  stage  tcrmiiiatca  in  sleep,  aft-er 
which  the  patient  \%  no  longer  delirimin.  Probably  ax  a  result  of  this 
wquenco  of  cveula,  tba  belief  arose  that  to  euro  delirium  tremens  the 
proper  treatment  is  to  send  tht-  patient  to  sleep.  Sir  T.  WaIsod  ex- 
pressed  this  view  of  the  iriatiuLMil  in  his  Lectures  on  FliyBic  with  no 
uncertain  voice.  For  this  purpose  ujorphia  oi'  opiiuu  wjis  largely  given ; 
in  many  cases  the  drugs  failed  to  i^roduce  any  ctfect  for  &  connidcrable 
time,  probably  owing  to  delay  in  tbe  absorption  from  the  stomach.  In 
this  case  largo  doses  of  opium  wan*  sumctiineti  repoatttd,  and  with  tho 
r*»ult  that  the  sleep-at-any-price  treatmi-nt  tended  rather  to  HubstiUlte 
narcotic  for  alcoholic  ixiisutiing  than  to  cum  the  imticint.  In»laiu:eH  of 
fatal  results  directly  due  to  the  "narcotic  treatment"  are  not  hy  any 
means  unknown.  On  the  other  hand,  the  "  natural  "  method  of  treatment 
aimed  at  giving  no  iiari'otics  in  ordinary  LmK^'A,  and  letting  the  diaeJiac  run 
its  course.  In  prolonged  sleoplesanpss,  however,  modemfcti  doses  of  opium 
were  given.  Care  is  necessary,  not  only  in  deciding  when  meaenres  to 
eniiuru  sleup  should  be-  taken,  but  also  in  deciding  on  tlie  means  to  he 
employed  for  this  end. 

HyjKxlermic  injection  is  a  very  much  more  certain  method  of  admin- 
istering narL-i>tic»  than  by  the  mouth  \  honce  mori)hia  is  more  convenient 
than  opium.  After  an  hi  jcctionhas been  given,  the  effect  on  the  pnpiU  should 
he  watched  and  a  secontl  injection  fihould  mjt  be  given  until  the  effect  of 
the  first  has  bt^giin  to  wear  off;  so  as  to  avoid  any  poBsibility  of  narcotic 
poisoning.  If  the  dose  of  morphia  or  opiuTa  have  no  sedative  effect  on 
the  nen-oiis  systein,  it  shoiilil  not  be  re|K^iLted,  a»  them  ia  then  some 
danger  of  it^  acting  as  a  cardiac  depressant  (Anstie).  Oaler  speaks  well 
of  hyoscine  in  jin*''  gi"-  ^l"-"*  hypodeiTnically. 

Chloral  was  employed  sncci^ssfully  by  Anatie.  It  has  a  depre«ising 
action  on  the  heart,  and  must  not  be  used  without  careful  examination  of 
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that  or>^n.  Chloralamiilu.  ^ulptional,  and  ixtraltloliydu  aro  lufer  mkI 
often  etiectivo  (Gowers).  Hromidcs  }uve  bud  an  cxteaeivc  trtAl,  lint  «ii^ 
no  great  succoas. 

It  has  1>ec!ii  suggoattsl  thill  a  pint  of  bitter  l)0«r  or  porter  niny  tw  tlie 
best  hypnotic  in  delirium  trcniena  ;  this  may  Iw  the  ca*c,  Imi,  tiB  lht»  us* 
of  alcohol  t«mlB  to  kve|>  up  tliH  drink  crave,  the  use  of  it  in  to  be  avoicM 
if  porwiMn. 

Hilt  and  colrl  packs  hii%-c  hc«n  highly  rccotiiiii«nded  an  a  mouu  of 
induciTig  slt'ep. 

Arrting  on  ihn  liitliiif  thul  delirium  trumons  in  due  to  the  cumulativt 
effwitfl  of  alcohol,  I>r.  Ped<lic  x^ve  untimony  in  nrrlfir  u>  assist  in  tu 
elimination,  and  Dr.  Nornian  K«rr  ( 1 4)  prcscrilics  liijnoramiuonia*  acetatil 
with  the  8ain(i  uliject. 

The  bcjit  cmirac  is  not  to  pi%'o  hypnotics  iitilcsi  the  caao  W  prolAnged. 
or  it  appeare  that  thu  patit'tit,  wearing  out  his  strcnglli,  is  in  dnngrr  of 
exhaiLttimi.  Then,  iinli^iu  there  bt)  any  nukrkod  conLra-inilicHlion,  nnrh  aa 
flevfitfi  lung  or  kidni-y  mii*fhief,  morphia  nhould  bo  given  hypodemucally. 
If  morphia  Im>  nriilt?siral>It>.  u  trial  should  Ire  iiiadu  of  suiphuiud,  jmndde- 
hydo,  cliL(trid»miiii%  or  chlnmt ;  (-ombiiKM),  if  iicwl  Iks  with  a  c<>lil  iir  hot 
pack. 

Hestraint  an<i  ijeaentt  ma»af/eimrnt.  —  Constant  waU'hing  is  of  great 
{mportanirn ;  in  thtf  acuio  slagc  thu  patient,  if  left  atone  fur  »  mnroent. 
may  jump  out  nf  the  window,  or  oommit  suicide  in  a  most  detormincd 
mannt.T.  Two  Htroiig  nitnso«  should  U-  in  attendance,  and  ithotild  tiev« 
quit  tho  ronni  for  an  in^^lant  until  n'liovnd. 

The  patir-nt  nhmild  ho  plncc^l  iti  a  root,  quiet,  and  darV  room,  m  m 
to  favour  the  ailvent  of  steep ;  and  shouKI  tie  on  a  low  biwi  prcferaMy 
paHd«I— bwts  with  Bides  of  wovcui  wire  ai-o  now  madi\  an<l  arv  s*eiT 
uaoful — or  on  a  mattretw  on  tho  floor  of  a  luwidcd  room.  Ko  mechanical 
restraint  muxt  he  us&i  unhw!>  tho  difficulties  bu  vxceptioiudly  gruaU  or 
the  stair  of  iittondant^  weak.  If  two  attt^iidanljj  be  insiitficioiu,  the 
numl>«r  miixt  he  increjtscd.  In  the  presence  of  a  Kiiflicient  tnimlfr  of 
atteudnnts  accuslomo<]  to  tho  management  of  fiuch  cases,  mochanifal  ro- 
Ktmint  in  not  noedod.  All  inch  ptitionta  lui*  quick  onnn^ch  in  mw  their 
moments  for  suluiUiMiun  or  for  esciipe.  If  mechanical  ro«tniiiit  be  aheo- 
luloly  necessary,  a  strong  sheet  may  Iw  tucked  wot)  and  tightly  rkiwn  nn 
both  xidoH,  but  no  Alnip)«  or  folda  acrruts  the  bmly  aro  permisfliblo,  as  nuch 
bands  arrest  respiration,  if  thvy  do  not  now  and  then  break  a  rib.  .Strait- 
jackptH  are  a  survival  of  tho  dark  ages,  and  lunihcr  wrisl-luinds  and 
lwndHgi«  ftbnwio  tho  skin  arwl  givti  rifto  to  aorcs.  An  attondant  whn 
kneels  u[KMi  a  patient  must  be  insUintly  dismissed. 

Very  much  can  Ite  done  without  any  restraint  by  atleridantB  who  know 
how  Ut  huiniiur  tin:  |u.tirnt,  aiKl  liavo  tact  in  soothing  and  divorting  bim. 

Ab  eouvah'scence  xdvance^  atti'mpts  to  ovorcunie  the  drink  habit 
should  be  modo  by  moiul  suasion,  and  by  (ho  mlmini.^iRilion  of  mix 
vnmiui,  <-Hp*irinii,  and  (tic  likr,  .\f(<-r  iwovrry  thr  ^Mtimt  niav  with 
ft<h'atitago  go  iQk>  a  ltoen«i>il  Itotn'a(  uimIrt  the  Inebriates  Acta,  in  order  if 
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|K>8f<ii]le  to  bo  oiu'ed   of  the  drink  luibit.     \y\de  Treatmcni  of  Cfaronio 

Alcoholism.] 

Morbid  Anatomr. — In  faUl  cases  of  detiniim  trviuHiui  the  general 
lesioiis  uf  clii'oiUL-  ulculiulisui  rimy  hz  found  ufttr  dt-iali,  h^  iiii):ht.  he 
expected  from  the  fact  that  the  delirium  is  ao  frciiucntly  ftii  cxacerljatinn 
of  that  disi:>;i8e. 

'rh«  kidiioys  arc  usually  litrge.  and  pitwunv  the  hy|iLTtnjphy  du«  In  an 
incrciiai'd  futictional  activity.  The  livor  is  fatly  n.iid  oft«n  much  incrcuiMt 
in  weijjhl  frum  this  cause. 

Inasmuch  ua  dvuth  is  iisuHlly  duv  lo  cardiac  failure  the  heart  in  flabhy, 
somewhat  dilated,  and  ofl«ii  shows  «omo  fatty  degeneration  of  the  myo- 
canlium  (l;ibl>y-c(it  striatioti). 

Fntm  the  muiintir  of  deaiU  hy|ioiJtiuiv  t'ongcHlion  of  the  lungs  is  curn- 
mnnly  to  he  expected. 

For    other    niorhid    clianges    the     reader    is    rufermd     to    Chronic 

AIc'dhctllMHI. 

Acute  Alcoholic  Hanla  and  Melancholia. — In  persona  with  an  hem- 
ditary  uurvous  irritability  alcoholic  exct-ss  itmy  be  the  immediate  cause 
of  an  ()tilhiin4t  of  ai-nlr  maniii  or  mulanrhnliu. 

Alcohol  is  thus,  by  accident  as  it  wore,  the  exciting  cause  of  an  attack 
of  acute  niL'ntal  aberration  ;  but  the  symptoms  may  not  lie  in  any  way 
character i»lic  of  ahiihoUsra.  This  mihjuct  lk  tb>croroni  |tart  of  the  secttott 
on  iiis-.inity,  «ud  will  not  be  further  treated  here. 

Dipsomania. —DtpKuniatiiii  or  oinomania  {>«  a  form  of  rectirront  mania 
attended  with  impiilsive  drnnkeiincas.  It  occurs  penorlically  at  intervals 
of  two  to  twelvn  nuinthit  in  pursontt  who  n.t  othur  tinii>!4  ai'e  perft^ctly  »ol>er 
and  free  from  the  drink  crave.  It  attacks  only  those  who  have  a  decidedly 
herwlilary  taint,  or  who  have  acquired  a  certain  inRtahility  of  the  nervona 
8y9t«m  from  \waA  injuries,  snii-siliiike,  Hlid  the  like. 

In  womi^n  thfl  perio«lic  witbreak  often,  but  by  no  means  alwaya, 
ooincidc.'f  with  the  menstnial  flow, 

The  prenirmitory  ityniptomtt  are  restlessness  and  irritability  of  Ifody 
and  mind,  sleeplei<ancss,  and  mental  depression  and  change  in  conduct. 
Mter  ineffectual  struggles  the  Iwi-rner*  of  self-coritml  break  down,  often 
towards  night  or  in  the  night ;  ulcohot  in  some  form  ig  taken  eopiotiely, 
and  the  patient  may  then  drink  i^traight  on,  and  be  continuously  drunk 
for  a  week  or  a  fortnight ;  or  he  may  impnUively  drain  a  decanter  of 
wine,  and  rise  in  the  morning  rclcufied  from  temptation. 

When  the  outbreak  has  been  a  disgiiweful  one  the  iiinncr  is  overcome 
with  grief  and  tihanje,  and  pursues  the  It-nor  i>f  a  sober  and  regtdar  life 
until  the  next  periodic  attack  vauiiOK  hiui  again  to  run  uiuok  in  alcohol. 

IiuIifNujimanin,  between  the  recurrent  attacks  tlwTC  is  no  drink  crave  and 
no  great  danger  fnim  temptation  ;  it  thus  diff'eis  fi-om  chronic  alcoholism. 
It  is  doubtful  whether  it  can  ever  be  curml,  though  the  attacks  may  for 
a  lifetime  be  so  brief  as  to  remain  unknown  to  the  world.  In  those  ciucs 
in  which  one  heavy  draught  snffices  to  atlny  tlie  cra-ving,  there  is  often 
indeed  tK>  apparent  intoxication,  an  immunity  wu  may  occasionally  observe 
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iu  pcrsoiDi  whii  Hriiik  deeplj-  during  violent  ncumlgia :  the  dose  ■niiiii  lo 
be  ex|)enileil  on  ibe  reHtomtioii  of  equilibrium. 

DipsonuiniA  evidently  belongs  rather  to  inwiiiity  than  to  alcoholism. 

H.  D.  RoLUEsrox. 

Postscript. — Patients  nmy  he  admitWfl  into  Hcnimed  T!etre«t«  either 
und<«r  the  liiuliriBtcs  Act*,  187!),  1888,  ur  privuUfly  (iiyt  under  the  Act*J; 
in  tbo  luttcr  ruse  they  must  coufotm  to  ibv  ruj-ulatiotu  which  hind  the 
piitienl*  under  the  Acw  :  but  they  can,  with  the  approval  of  th«>ir  friendd. 
leivc  ihc  Rt'titiiit  wh«ii  they  st'«  fit,  if  proceeding  under  the  Aete,  tba 
{Nilient  miHt  ?\p\  x^\v  reijiii'At  for  ndmiflRinn  {vvA^  helow)  into  a  lietnMit  in 
the  presence  of  two  justiwa  of  the  peace  or  one  stipendiary  ma^»tnt«; 
a?id  a  statutory  declaration  {r\d€  below)  must  be  madu  by  two  frieoda  of 
the  applicant  Ijefore  a  commissioner  for  onths. 


Form  T. 

RfCQCRAT    FOR    RbCEPTIOM    INTO    RVTREAT 
Tiuln-  (^  IvAru^  Art»^  iSTS  and  1S8S 

Tu  the  LiKiisee  of  Hie  R«trviit 

T,  the  nnderaigned,  hereby  rrqaest  you  lo  ivwive  me  uh  »  pnilt-nl  hito  the 
Retri^At,  in  tccordnnce  wkh  the  above- meiiliuriei)  Aftii,  and  I  uutlerlake  to  remaia 
tbereio  for  ojilemlar  inonthti  at  least,  unlesa  aoonpr  duly  du>cbarge4i 

and  Ui  ooufonn  to  the  n-gulntiona,  for  the  time  beings  in  force  in  the  BetraaL 

ApplKttnft  ngnatvn ,.„„.,_ _««^ ,  , 

The    above    luitnctl .......si^eil    thte 

ap[>licatioa  in  our  preMnoe,  aud  al  llie  time  of  h  to  doiug  we  aacbAed 

onrselvea  that      ho  waa  an  i&ebriute  within  the  nivantng  ut  tint  Itiebriatea  AtHt, 
1879  and   1A88,  aod  etntcil  Iu  h  the  effect  of  this  application,  and  of 

h  rceeption  into  the  Retreat,  and     he  appeared  pL-rfectl>-  to  andentatid 

the  ume. 

'nntt-'l  Ihia  day  of  I  flS     ,  at 


MagiMnxla'  tignatvrt$  < 


1 


AppUatnts  iMiw  *lt/tttt 

Addrtm 

Dncriplwm 


■>i  till*  fnrni  in  the  prvaeiice  vi  twuJtutioea  of 
ftmtcw 


ALCOHOLISM  873 


Form  II. 

Statutort  Declaration 

The  Inebriate  ArU,  1879  and  18S8 


and 


severally,  solemnl;,  and  sincerely  declare  that 


vlio  is  an  applicant  for  admisaion  into  the  Retreat,  is  an   inebriate 

within  the  meaning  of  the  Inebriates  Acts,  1879  and  1888  ;  and  we  severally 
make  this  declaration,  conscientiously  believing  the  same  to  be  true,  and  by 
virtue  of  the  provisions  of  the  Statutory  Declarations  Act,  1836. 


Signatures  < 


Taken  and  declared  by  the  above  named, 


and 

at in  the  county  of. 

this day  of  189... 

before  me. 


A  Commissioner  to  administer  Oaths  in  the  Supreme 
Court  of  Judicature  in  England. 


To  be  signed  by  any  two  persons  who  are  acquainted  with  the  facts  in  the 
presence  of  a  Justice  of  the  Peace  or  of  a  Bolicitor  who  is  a  Commissioner  to 
administer  Oaths. 

Patients  under  the  Acta  are  obliged  to  remain  for  the  period  voluntarily 
fixed  by  themselves  in  the  request  for  adnuBsion  ;  if  they  escape  they  can 
be  brought  back.  To  obtain  alcohol  renders  the  offenders  liable  to  legal 
{mnisbment.  The  rules  of  the  Retreat  forbid  alcohol  in  any  form,  and 
ensure  that  the  patient  shall  lead  a  regular  life.  The  necessary  forms 
can  be  had  on  application  to  the  Retreat,  the  addresses  of  which  can  be 
obtained  on  inquiry. 


H.  D.  R 
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fifdmham  Sociuty.  — 3S.   Wahulv.  Sir  T.     Lrtturts  on  /Vurfka  </Phymf.— 34.  Van, 

3.    ^iitiUnl  Jourtiat,  vol.  vii.  p.  58,  _  _ 

MAHTtR. 

''*"  ft^ 
irmafioyf  ami   TftfrapeulUx,   VHtordenr/  DigtatiotL.— 

Lborain.  i/f'i^ife'rt  .^//oo/ijnM.— OAlBDSm,  Cltniral  Matieimf,  1842. — BBlUACn 
CiiAiiiHirr,  «tc.  TraiU  it^  mtit-viiu.  vol.  iii. -HiLTUN  FxaQS-'it  Jtttlidme,  adit*)  by  ffr 
SiDith.— OiiLKB'v  i/^rfw-iW— Savaor,  Jiittmtlv;  ind  {Hipen  in  Joiinbi/  ^  MrnttU 
>^»Vu««.— OoliodtiTl!  luvntigittiuTi  Rr[Kirt  ujKin  Uiu  ohiiik' II'Ti  of  I>tw«AB  whli  hallib  al 
lutein pennoe,  l»y  Kamiiauu  Owkk,  M. U..  fnVtiiA  itnliml  Jounnl.  June  23,  IW*.- 
Diftgrams  Hltoning  tlio  constimptioii  of  alcoliolie  drijika,  «tc.     Ejt*  awl  Spotltawooilt- 
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3.     t-viiiwrUi/iMtriMii.  »oi.  VIU  p.  OS, 

The  roll»wti<t{  wdrka  may  oe  a)ao  coiiintlleil :— W.  Bi.TTil.     fMk,— 8.  ! 
Artirlooii  fond  ni  a    IVAtitr'  on  llyKiciM!.     Slrvcnacin  aixl  Miir|thy. — Paw. 
Idiet. — Laurrr  Bi;fsf*is'»  Pharmafiom  ami  TftfrapeulUx,  Ihiordenrf  Dia 
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OPIUM  POISOXINU.   ANI>   OTHKR   INTOXICATIONS 

It  is  oftoii  aaid  that  Utc  ctuvin^;  for  Btimiiliint  itritl  nanwtic  drug* 
U  a  vico  of  civilisutictii ;  the  laI>oiir  of  ntthwotisnosa  ftiid  irudom  U 
too  grcnt  a  Imrden  l-vcii  Io  be  tKirtic — far  too  ^pvat  lo  fn?  i-uiitooiplatfd. 
Thfl  most  com|)l(ic^(;i)t  nf  mrti  h»t^  itirKviU  in  M*liteh  hv  wishoa  he  w«ro 
ag»in  a  child  ;  in  wblfh  \w  n-grots  tltt;  m<)iu<nit»rv  joyx,  tbo  cRr^IeMDMB 
of  thiiigfi  to  coiii<> :  oikt  ii^iii  he  wmdil  "  play  nitmiid  the  tlt'ii  of  mjitov." 
Tht-  "  iiistinL't  of  iu<tf']ircAcrvftttiin  *'  is  Houtnthiti^;  mure  thjui  a  dinging  h) 
hare  life ;  it  wintaiiw  a  desire  for  the  fuliiwa  of  it*  for  iincalailated 
ploHiturRti,  for  hH|)|iim-i«  whifh  comes  without  iirht;mtn^,  for  n^lea^i'  fmin  the 
nehcmin^  which  iloi's  jiot  hriiig  hn|ipiii<-firt  /iflcr  nil :  a  man  will  Iny  down 
his  lifv  withiMit  h  nnirtnitr,  but  if  it  ia  to  l>u  livvd  ho  would  live  it  well. 

U  ti<*4>ilH  no  loii^  roritridi-nittoii  to  tvll  us  ttuit  thf«e  d«)]iond«iioifli 
an<I  these  rcKrct.a  arti  no  fruit  of  ci^nlisation :  thp  ypamin^  for  a  deep 
draught  of  Itie  in  of  all  timu  ;  savage  and  civjliin^  man  altkv  are  ready,  if 
occasion  Bvrre,  to  drown  cHi-e  in  faiitany.  utiil  lliruujj;b  sumv  magic  areh 
of  irorv  to  t«ca|v  into  ihfl  Iaik)  nf  the  hlrait. 

With  thr  mlvimre  of  "  ciWItwition  "  the  use  of  BUch  graniarye  a«  lies  in 
hiirii.t  iH  not  mom  but  Irf^  pn'v.ilenu  Noah,  aft  iMton  as  the  ark  waa  wdl 
his  niiitd.  WAS  ut  least  ma  rvmly  «s  a  inly  broker  to  wwlc  a  carp!e»>  joy 
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To  bring  higher  kiticls  of  exrit«ni«iit  and  %*ariety  into  the  livea 
ot  ttioee  vho  have  laboiu'ed  and  stnveii,  or  lain  in  duliiuss  and  nioiiototir, 
is  the  gift  not  of  harharism,  Itut  of  the  iirt».  Wlien  1  luod  to  hear  thnt  an 
i*(lu(-»tuil  x\\M\  after  b;tlf  1*  iifi-tiTue  s|M!nti  in  a  Yorksliiro  dale  had  ukrn 
lo  the  buttle,  I  was  oftvii  dispusod  to  sjniimthise  with  his  yt'sruing  iifl-cr 
Ihs  ideal ;  though  fais  way  of  seeking  it  might  not  be  tdl  one  i-otild  desire. 

The  iron  rule  of  the  ttilwil  sxvage  is  coTtipert«iUid  liy  time*  of 
torybuntic  cxcit^*in»iic ;  and  whiiti  a  nhoto  ctan  gcT«  dniak  iit  onoo  ihorts 
■i  DO  room  for  scnndid ;  even  irheri  a  whole  village  gets  drunk  there  ia  no 
One,  eiccopt  a  few  wives  who  do  not  count,  to  coiidoiiin  th«  fwtrval :  luit 
if  it!  the  midst  of  iv  mobor  eomnuinity  we  iiidividnally  anek  thcae  (ielitioua 
eonsoliitions  we  find  that  scfindal  iit  awnkened  and  mom1i)tls  nrt  Alamivd. 
On  the  other  hand,  in  times  like  our  own  no  duitbl  the  modes  of  indul- 
genco  arc  more  refined  Hiid  the  oi'ctujitmit  of  it  more  ferret.  In  thu  Her- 
Tice  a  Boidier  given  to  liriiik  in  kept  more  or  l(«a)i  straiyht  Ijy  iHAcipline 
and  the  luck  of  pri^Hte  f}p|t<inuiiily ;  iho  Kume  man  on  hiK  diifcharjte 
difigTOM*  himself,  the  rcstminta  upon  him  iii-e  Itws  coiistiint  nnd  sp^-cre. 
The  more  nviltsed,  thnt  i«,  the  iiioi'e  variitii«  and  iiilcT'e!<ting  life-  lieoinieH, 
the  mort\  no  iloiiht,  will  )io  ihe  <ievaKii;ns  uf  sci-jel  inilnl^enen;  but  the 
temptation  wilt  be  leas,  nnd,  though  wo  shnll  hi-jir  mni-e  uf  thorn,  the 
•inners  will  Iw  fewer. 

\Vhflr»Mn  licM  the  harm  of  »tEmuIaiitfland  tiarcntintl  If  thnynre  short 
Cut«  to  hjLppinesH,  why  not  use  paths  so  plea»aiit  T  ])o  we  nm  iiui»elvea 
preecrihe  these  things  to  men  and  women  nwrked  with  pnin,  or  worn 
out  by  lahoijir  arwl  sorrow  t  That  wtmfttimes  iind  for  momentary  purponea, 
or  to  thtise  for  whom  all  hr>pe  of  life  is  void,  we  do  adiiiinistiT  them, 
IB  true;  hut  we  do  it  with  the  utmost  prei;;iutinn,  knowing  that  ihpy  act 
"by  rediiHng  life,  nut  by  enhtr^ing  it;  and,  morfuver,  thnt  isi  their 
dogreoa  they  treaie  an  organic  need  which  whi?n  «utiafi«d  bringx  no  I'ewuinj. 
FihhI  to  a  hungry  man  fortifies  his  life;  love  to  n  lorn  man  enlarges  it; 
deep  and  joy  refresh  iw  fi>r  new  aflventnres:  but  hitbitusdly  to  i^ntisfy 
the  craving  for  flnigs  like  inorpbinc  and  aleohol,  brings  nothing  homo  but 

contimiiil  dropping  of  their  endletw  ini|K)rnniity,  And  this,  as  I  have 
tft  ln^aufi',  in  luaiming  life  lo  diniifiiwh  tlie  capacity  for  jwin,  we 
lewite  diminish  the  atpaeity  for  hiippiness  also. 

The  highest  functions,  though  they  yield  the  iQoat,  fatigue  us  most ; 
nuichinery  is  at  once  the  iiio»t  complex,  the  most  ccwtly,  and  the 

1  automatic.  By  the  ardour  of  ospirutinn  or  the  steadfastness  of 
ith  we  strive  to  bring  chene  functions  into  habits,  and  thuit  to  build  up 
lo  abide  with  us ;  yet  in  this  e.\erfi*ie  the  frailty  of  inan,  civil- 
hnrbariuii,  is  revealed.  N>jw  it  may  not  b«  tmi;  to  say  that  opium 
and  other  sueh  agt^nt«  cannot,  do  aiiythinj:  for  the  higher  life ;  to  some 
"biilliunt  men  the  very  treachery  of  them  has  lain  in  the  fact  that  they 
have  some  mask  of  virtue.  It  is  ullegwl  of  many  such  agent«  that  their 
iStjtge  of  oblivion  is  ])r('i'ech?d  by  a  siage  of  stiinulatiun.  How  far 
this  stafje  is  but  ap|t;ir<Mit,  or  how  far  it  is  real,  is  tiurd  to  tuiy :  a 
•edation  of  certain  parte  may  throw  other  functions  into  an  eminence 
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which  may  be  positive  or  may  Im  rflativo.  In  jmrsons  of  vivi<J  cfti^jiiiifn^ 
to  ciliii  the  commotion  of  conflicting  impiilacA  luay  bo  !U>ni«  ciifi)UiL-iji.-w^ 
meut  even  of  th«  highest  fncultiee.  The  stones  of  such  lives  as  lh»t  kA 
Coliiritlge  ^uggvet  such  a  poesibility  ;  or  even  the  efTecte  of  a  quiet  pipe 
upon  smaller  persoiw.  In  customary  use  of  a  pai^icular  sedatirw  th# 
■yfltem  ceases  to  resent  its  presence,  and  thus  the  initint  stnge  of  reAl 
or  appiirent  tttimuhaion,  which  eecms  to  play  a  }Mrt  in  the  action  of  «U 
Tt&rcotic^  is  tcu  alloyed  ;  though  on  the  other  hAiitl  the  AitssA  must  be 
increaseil,  and  a  time  anives  when  the  drug  doi."*  little  or  iio  tiioru  tluui 
Kitiate  the  craving  for  ita  own  repetition.  Ai^ain,  aft«r  the  time  of 
excitement,  and  on  the  way  to  the  stage  of  dcpreanion,  a  middle  moment 
of  grateful  peace  and  irreaponsibility  is  experienced:  "Is  there  any 
peauii  in  ever  clirnliing  up  thi;  cfimhing  wave?  I^t  what  i»  hroken  so  rpinain. 
The  goda  iiro  hard  to  rci:^)ncil«',"  This  hliasful  p<?riod.  however,  u 
nervous  dugr.id:ttion  hecociies  vstuMished,  Is  encroache<l  upon  by  xoMsry^ 
as  ia  the  [laude  of  the  heart  in  ilisease. 

Dr.  Bninton  finds  that  the  narcotics  of  the  alcoholic  scries  liJive  an 
alSnity  to  thu  guhsUinceB  of  which  the  iien'o-ceutres  are  composed — that 
in  alt  pmliahility  they  witer  into  a  loose  comhination  with  this  tissue  for 
a  time  and  arrest  its  processes.  FVof.  Binz  says  "  morphin,  chloral,  ether 
and  chloroform  poasess  a  strong  affinity  for  the  suWbuice  of  the  centbrml 
cortex  in  man,  which  liemmtw  thus  unaMe  Ui  jverform  waking  functions'; 
a  saying  perilously  near  the  explanations  of  I)r.  l^iafoinis.  Pfaysjo- 
lugioal  chemistry  is  pi-obabty  on  the  tmck  of  an  exphinntion,  but  for  ilw 
present  wc  can  formulate  little  or  nothing  of  it.  My  own  crude  opiniea 
is  that  narcotics  have  no  eU-ment  of  priiuury  RtiuHilattuu  in  them  ;  tlisl 
frc^m  the  hrst  they  urreat  tho  functioii  of  the  piirts  to  which  tht-y  atto^ 
themselves,  the  parlH  first  iiivadi?d  Wing  tho  highest  planes  of  ncrvntu 
function.  Thus  rele**ed  fi-oin  control  the  functions  of  the  lower  »y»t«nM 
take  their  play;  ami  necessitous  man,  no  longer  "amazed  among  tha 
thorns  and  dangers  of  the  world,"  i«  r«duce>d  to  the  light  ami  caral«M 
livery  of  the  child.  Grmdually,  however,  the  drug,  tightening  tu  hold  on 
the  higher,  penetrates  to  the  lower  planes  of  structure,  and  so  perverte 
eren  the  grosser  viscera  of  the  body  that  gaiety  ends  in  nlmiiement. 

Foisoniiig  by  opiiuu  fallt;  readily  into  the  two  cliapten  of  Acute 
poisoning  and  Chronic  poisoning ;  in  the  former  case  the  drug  may  or 
not  l>c  witfidly  taken,  in  tb«  latter  wilfully  always.  Opium  is  never 
used,  except  in  the  eujto  of  iuftuit«,  as  u  moans  of  slow  uunler,  for  which 
piu-pose  it  is  umtuitahlo. 

AcLTK  oritni  POISONING. — Toxicologists  arc  ugroed  that  poisoning 
by  opium  may  ho  regarded  as  poisoning  by  morphine.  l>r.  Stovensoii 
says  "the  effects  of  the  other  active  constituents  of  the  drug  are  ov«r> 
shadownl  by  thoeo  of  ita  chief  alkaloid." 

Although  opium  or  morphine  i«  tiM-d  so  rarely  by  poisoncra,  it  is  far 
otberwiec  in  rc^pccl.  of  another  cnniinal  ptirjutsi',  n.inn?ly,  of  suicidft. 
_Petvons    B«nouisly    Huicidol    often    seem     stnuiguly    indiHureiit     to     tfaf 
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nmciiictes  of  tlio  practice  Sn  f«r  frnm  invnkitig  a  fc^ntle  angel  of  df«th, 
such  pwraona,  in  Uifir  lialretl  of  life,  often  ei?em  to  fitiii  a  savage 
<lt:light  in  runiling  thu  gariiinit  of  t)iH  fl<*iih  vicjlpnlly  from  thciii.  More- 
over, temptation  to  siiiciilo  iiMuilly  pi*osents  \\a.Ai  to  tho  actor  in  a 
concrete  form,  as  shootiiij^,  drowning,  poisoning,  jind  so  forth  :  thus  cjich 
suic-idat  pttraoit  hiis  liis  own  fualiioii  of  .ineking  rleath.  Still,  among  the 
less  bloodthirsty  siiiddcs — in  thoAc  who  put  an  end  to  theimwlvc!*,  not 
in  abhorrence  of  life,  Nut  in  pique,  fear  of  »hamo,  or  fantasy — opium, 
wliii;})  offers  a  adm  ami  [MiinleHe  death,  in  often  the  chosen  mt'ans. 

Again,  opium  is  bo  comnionl}'  iwcd  a«  a  medicine  or  as  an  indulgence, 
and,  aa  a  liniment  or  the  Hlte,  in  ho  often  at  hand,  that  actiijeiit&l 
jMHBfjniiig  by  its  meiiria  is  no  nire  mishap.  Kflcent  legislation,  however, 
or  Tuodtirn  intelligence  which  is  more  effectual,  has  leutened  the  number 
of  these  accidpnts. 

The  varying  miBceptiliility  of  various  persons  to  opium  is  remarkahle. 
The  extreme  RRnHitivcnpRs  of  children  to  the  drug  is  wtH  Icnowri -,  and, 
indeed.  Home  adults  fall  into  syncope  en  taking  very  small  'lUiitititicA — 
such  qiiiintitiBa,  for  pxample,  aa  may  he  contained  in  ordinary  cough 
aynips.  Two  such  caaest  have  occurrM  in  my  experience — one  in  each 
sex,  and  both  in  persons  otherwise  of  no  eccentricity.  Others  again  show 
a  remarkable  tolerance  of  opium,  and,  ils  in  thrm  the  preliminary  "stage 
of  Rtimiilation  "  is  prolonged  or  is  unblurre<l  by  imi.laii4e  (ai4  in  the  ca«e  of 
De  Quiiieey  and  probably  of  Coleridge),  they  are  the  more  liable  to  fall 
into  hahituiil  indulgoncft  A  friend  of  my  own,  maddened  hy  pain,  took 
during  one  night  pill«  after  pilU  of  opitun,  ainuunting.  so  far  as  we  were 
able  to  compute,  to  some  IS  grains  in  all.  IIo  slept  very  eouiKlly  to  a 
late  hour  in  the  morning,  rather  to  his  comfort ;  and  it  was  almost  by 
accident  Ihat  the  enormity  of  the  mistake  was  discovered.  He  bad  used 
somo  ordinary  doses  of  opium  in  the  previous  week,  hut  nnmi  in  his  life 
before.  The  mininuun  poisonmis  dose  for  n  man  cannot  be  dcfinotl,  but 
18  grainiK  of  opiuui  M-otild  morlally  disagree  with  most  [wople. 

It  is  said  that  on  ingestion  of  overwhelming  dt*sos  of  opium  fcaturea 
of  excitement  are  absent,  or  nearly  so.  This  statement  must  Im 
taken  with  somo  discrimination.  Cases  are  recorded  by  Tanlieu  and 
others,  under  the  name  of  "  la  fffrme  foudrayanU,"  in  -n-hich  the  patient 
falls  aJmoKt  at  once  into  coma;  the  liml>«  ai-e  relsixe<l,  smd  no  response 
can  he  elicited  fnim  the  skin  or  the  rnnjunctiva.  Death,  in  the  coma 
which  appcanwl  at  the  outset.,  may  occur  within  an  hour,  or  even  in  half 
an  hour.  No  delirium  or  conndstoo  is  Reen,  and  the  Snal  phenomenon, 
dilatation  of  the  pupils,  is  seen  almiwt  or  quite  fnim  the  Iwginning. 
We  shall  make,  of  course,  the  ohviona  vnflection  that  the  chaTnctersof  the 
symptoms  may  depend  not  merely  on  dose,  or  on  personal  idiosyncrasy, 
but  on  till'  I'oiiilitions  of  absorption  at  tlie  moment  of  ingestion. 

In  these  fulminating  rasa*  sjinptoras  nf  exrit<'mcnt  may  be  impercep- 
tible or  altogether  wanting  ;  and  this  is  more  likely  lo  l»e  the  case  if  »  fatal 
doss  of  morphine  be  fMlminiatered  subcutaneously.  But  under  ontin&ry 
circimutanc&a,  when  the  symptom*  come  on  more  gradually  and  may  take 
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half  nn  boiir  or  an  hour  to  duvolop  tticmeolvoa,  eonie  siguts  of  excitement  <^ 
c«rULiii  prtPta  are  not  wiintinK-  The  skin  is  hot,  tho  puW  is  quick,  the  he«i\ 
tl)n<t>«  or  ptit|iit»t4>ti,  tbi?  hL'ail  iwiy  Mcho,  ordro^mx  merging  into  dolirium 
nmy  Iw  witiu-wcd  for  a  pHSsitig  interval.  In  ihia  stale,  muriMiver,  tht- 
pupiU  arc  minutely  (^ontmi-CLil.  In  wmic  t.-iLiios  the  ngitation  am)  lullud- 
natioiis  %t»  t'orritic,  and  the  trHexex  vivid  ;  hik-Ii  cAxe!*,  I  uiidenttiUKl,  ue 
not  very  raiv,  but  I  hn\e  never  myself  wilnesBeiJ  BUi-h  a  one. 

Stu|K)r  then  gnulimlly  gaitia  up<Jn  a  period  of  excitement,  Trhich  laay 
be  virtually  ulweiit,  moti)  or  le»9t  tmusient,  or  more  or  less  C(in6nnl  to 
cetljiin  ri'gioiin  iir  functional  groups  of  the  iMxIy.  Tho  face  iMi-umei 
moit^  dusky,  the  binod  |iresBurc  falls  (Biiiz),  and  tho  bre^ithing  i«  more  ttlov 
Hud  stertorous;  no  externa]  iiTit«ti(in  fiiii  awa](i*n  a  re«t»oniM5  ;  the  linilw 
jirt!  relaxed,  tho  puW  feebk-  nnil  invgular.  The  secretions,  whieh,  with  the 
oxcopiion  of  Iho  sweat,  have  been  falling  in  quantity  fi-om  the  boginning, 
ur«  now  supprcMer]  ;  the  sphinrters  are  reUxcrl,  and  the  pupik  dilnl«. 

During  the  advance  of  this  comatose  stale  the  patient  is  not  omJ^T 
imconitcioiis,  but  ere  long  he  is  not  to  he  nrouiMKl  by  any  noise  or  agiu- 
tiun ;  though  for  a  little  whiliii  siu-h  moJins  uuiy  bring  a  returning  tluth 
i«  the  cheek  or  a  little  nioi-e  force  into  the  refipimlioii.  Dr.  SieveiiBoa 
BHVB  that  even  after  the  face  has  become  cyanoiwd  or  nahy,  and  tho  ikin 
hiithed  in  colliquative  swi^at,  recovery  luay  be  achieved.  If  death  occur. 
it  cdiiiiw  by  failure  of  the  ivj!]>imtirm :  thtMC  acts  Itceome  uneven,  ttdal, 
an>l  even  so  slow  as  10  in  the  minute.  I  have  once  or  twice  ttxn  alight 
convulsive  movements  during  the  coma,  but  in  tht-  oarlier  stages  "f  iL 
Slime  u-ritero  t^puak  of  iritercuiTeut  nnmieiitH  of  awakening;  at  any  ntd 
faliM>  Remiiliinct^s  L>f  anu'ndmi-iit  arc  as  common  hh  l)u<y  are  devettful. 

The  duration  of  the  wnia  is  rather  variable,  but  never  last*  more  than 
a  few  hours  ;  thnduration  ilcpendft,  irtde<xl,  less  on  the  quiuitity  taken  than 
on  the  temporary  comlitinns  of  ahnorfAioii  and  the  toleranec  of  the  inili- 
vidua].  A  pensisteut  improvement  in  the  depcliK  of  the  re!?pimtions  and 
in  the  coUrtir  of  the  ttkin  would  be  the  HmL  sign  of  reeovery  ;  though, 
iLH  I  liavc  luiid  of  false  ftemhLini.-('N  uf  recovcrv,  aiieh  Nigns  muKt  not  lie  too 
readily  accepted  :  moreover  rc]apseB  are  not  uncommon,  due  probubly  to 
Home  renewed  diap<!raion  of  the  fHiistm  in  the  Rv^tem.  In  actlte  oaaea 
in  children  l>r.  Ht«veniu>n  says  tlint  "the  aeeciml  stage  of  intoxicatioD  il 
often  wanting,  and  severe  collapw  and  complete  unconsduusnesa  n^ndljr 

Wipi-ITCH'"." 

Diagnosis. —Ahhmigh  the  candidate  for  a  inedical  degree  i»  ofl«n 
invited  to  give  the  [lointfl  of  diagnotutt  lietween  acute  poiaoning  by  opium 
or  by  alcohol,  and  of  thftse  again  from  ha'morrhage  into  tho  ponn  Varolii, 
yet  in  some  caaes  a  punitive  diagnosis  is  out  of  reach ;  and  in  many  mora 
n  diiignosis  can  be  fonniUNl  only  u(M>n  such  incidenUU  ciiTum'(t.-inc«i  a»  the 
Hmell  of  opium  iu  thn  vomit  or  breath,  or  nn  such  evidences  of  nuddd 
a.%  menUd  diiioixler,  purchase  of  the  drug,  empty  Itottlep,  and  »«j  forth. 

Unless  the  jmtient  lie  in  the  final  stage,  the  pnpild  will  he  equal  and 
cloMely  contracteil,  and  tho  uneorisciniumo-is  profound.  .An  alcobcAc 
patient  is  rarely  intoxicated  beyond  the  points  of  struggling  and  swoarin^ 
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•r  whicb  emotions  Im  piipil!)  often  vary  in  stz(>.  AUnimintirin  niJiy 
ri'Kuit  fruni  the  |m>lont;(sl  uw*  of  (i|iiiim  :  on  the  <tt|»'r  hand,  eviileiice  of 
the  prew^nce  of  moq)hiA  in  tho  By^u^m  of  a  romftlftso  person  does 
iiot  exchuie  tbe  preaence  of  urn^niin ;  it  migbt  even  suggest  it.  From 
^ntcope  the  distinction  ahuiild  not  be  difficult,  t'xcept  in  the  lost  Btngc, 
■irhon  tlifl  xtaU>  may  pnrtjike  of  tho  syncopic  i:h)i.ra<^t*T ;  yet  even  tln^n 
[the  stiipitr  and  aHc?Iitioii  <ji  reHi-xes  nmy  direct  the  oliserver  aright. 
BflBeml  i-oiivtilHJoitH  at  ihn  outtti^t,  if  the  uiiCdet  M-t-i*<;  witnessed,  wnnld  not 
Wb^getil  npium,  but  rather  ura-nna,  or  hteninirhajife  on  the  mirfa^-e  of  tho 
birttin;  liciv  again  the  idniot^t  invamhle  equiUity  and  pin-bole  cDiiLraction 
'bf  the  ptipiln  may  afiHi^t  iir  Any  nnibLteral  Hvnipt<nni,  indeed,  whether 
pitretic,  •tpHAmotlic,  or  ociilnr,  would  divert  the  attention  fi'oni  opium  ;  and 
a  rJM  of  tennHrrature  would  direct  our  sumiiseB  towanls  ceretml  hiemor- 
rhage.  In  diiilmiie  coma  we  may  have  the  smell  of  the  ln-eJLlh  to  h^lp 
Its  t  luid  the  examination  of  a  t^ecinjcii  of  the  urine.  wluL'h  may  l>e  drawn 
off  by  the  catheter,  will  eatahli^ih  the  dingi]oe<ii<.  Tidal  Itrcathing  (Choyne- 
Stoke«}  miiy  occur  in  opium  poiiJoning,  chloral  poisoning,  cerehral  hwrnor- 
rhnge,  diabetes,  or  uneniia.  The  state  of  the  luipits  usnatly  sufllcc8  to 
distinguish  opium  from  chloral  pniRomng,  and  from  the  lati^r  their  minute 
ami  equal  atnti-artinn  ■with  swoating  skin  must,  I  preaume,  ht-  distinctive. 
Morbid  Anatomy. — There  in  nothiitg  in  opium  poisoning  to  die- 
■tinguish  tho  parw  of  the  hraiii  from  these  in  other  cases  of  cerebral 
"  conge»tiuti  "  ;  nor  i^  there  any  coiiJsUint  morliid  feature  of  the  liiuge  or 
licart.  Osier,  however,  reporta  that  extreme  paasivo  congestion  of  the 
jlnaM  of  the  lungs  takes  place,  as  in  cerebral  apoplexy.  Medico-legal 
r<Oti«idenitionH  do  not  come  within  the  limitit  of  this  vork. 
[  Treatment. — The  fir^i  indication,  ii  h  needless  to  eay,  in  to  empty 
ithe  stomach:  even  if  it  hv  known  that  the  poi^tn  was  taken  byjiu- 
donnically  thi»  o{j«ration  nmst  not  lie  omitted,  m  uiorpfainc  in  fimiiller 
or  larger  quantities  fimh  its  way  into  the  stomach  from  i.hc  hlcioil. 
Tu  empty  the  stomach,  the  pump  i»  the  pi-opor  TiicanB,  pjnetics  would 
probably  act  slowly  or  not  at  all :  in  the  use  of  potent  euietica  there  is  u 
risk  of  smothering  the  spark  of  life.  Vet.  if  no  pump  be  at  hand,  un 
i.enKtic  of  mustard  aiid  water  tuiu't  be  administered  ;  or  apomotphiue  may 
|t»e  given  under  the  skin,  but  it  is  a  very  depressing  aiiL^iil,  and  in  so  pro- 
liotind  an  apathy  the  nyiction  to  a  dnig,  even  suVicntaneously  introduced, 
tinsy  bo  bIow  and  iui{}crfuct.  There  is  also  the  tlieorcticd  objecliun  to  its 
(lua  that  a[>onii>rp[iine  is  add  to  eircnlato  in  the  system  as  one  of  the 
derivatives  of  morphin<>,  and  one,  moreover,  to  which  some  of  the  morbid 
symptomti  are  attriliutetl.  Bt'^iides  emptying  the  xtouiach  at  half  hourly 
intfirvala,  to  remove  the  successive  inliltraiions  of  the  poiflon  which  is 
•aid  to  enter  its  cavity,  can  we  do  anythio^  more  ? 

I*  It  18  the  uustoni,  n  custom  in  which  1  have  loyally  taken  my  part 
tdnriiig  many  a  weai-y  hour,  to  "arouse"  the  patient  by  bullying  him. 
He  is  cuffed,  dnif^'eil  up  and  down  the  room  by  relays  of  enlhusiasta, 
pinchetl,  singed  {"  bniliir*-a,"  ('llarel^t  and  liouchani,  vol.  iL  p.  633), 
.flipped  with  wet  towelit,  bawled  at,  and  racked  by  electric  ciirrenta  strong 
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enough  to  drive  ah  onuiil>iii^.  Now,  »1thou;e;h  tttese  meiuurra  do,  no  donbc, 
aointal*]  a  medicAl  xtudoiit  with  liU  fir»t  real  »eii80  of  doing  some  K^Mtd  in 
the  world,  yet,  in  my  opinion,  thoy  ai-e  as  uselew  as  KirKarous.  1 
do  not  call  them  cniol  (exoi^pt  "  br-uliii-e«,"  which  mny  remain  to  fight 
another  day),  but  they  are  to  \m  dit^niiiued  with  other  medi«*vnl  iruitni- 
nionta  of  torttiro  as  curioBitica  (or  the  lUusimtfd  Sfuiri  U\fivr^  of  MrtUntte 
of  the  tM'ontieth  (;oiitiiry.  What  poswilile  eini  can  be  served  by  ti»^V 
Intiiig  a  Buiisi'lt-jw  ccrse  1  So  loiij^  as  the  poiwiri  opprewM>8  the  tiervotu 
aitilnii  it  is  ukoIcv^  ;  when  the  poi»oii  is  cle»ririg  uM'ay  it  i«  otio«e.  Of 
what  p(]«iiil)]e  service  are  eilioiitJt  tiiihciH,  hlow^  iiiifell,  .salt^i  and  fonther^ 
uiiKivwirud  1  It  were  as  well  Us  fl*Lfi}i  a  lantern  into  the  eye  of  a  liliml 
inan  to  roetoro  hut  sight.  It  is  aiuuzing  to  mo  to  see  these  violent 
fiitilittea  still  gravely  prescriWd  by  motlem  writers. 

Twfi  goixl  pur[H):!>e8  may  posaiMy  he  <:redite<i  to  them  :  it  tnay  be 
alli'gi'd  tlmt  Hiiuh  ctTurts  lui^c  arterial  blood -prensure,  and  lUiit  the  wri- 
trtwirl  Imsinesn  may  stimulate  the  respiratory  centre.  Now  we  know  liill* 
enuugli  about  the  coiiiJitions  H-biirli  moilify  blixjJ-prwsure  ;  that  muM-iiW 
exercifio,  or  at  any  nite  the  fir»it  initiation  of  it,  mixes  the  prmu^ure  ia 
tru«  ;  but  to  this  end  there  niiut  he  a  ftmction  on  the  part  of  the  [wtient : 
to  liaul  a  dummy  uWut  thu  room  will  uiity  misu  the  blood-pressure  of 
the  atltmdunta  If  the  respiratory  function  may  lie  stimuhi.t«d  by 
"  towol  ending,"  far  ho  it  from  mo  by  any  gibes  of  mine  to  de])nv«  ihs 
patient  of  such  nttentiuue.  But  sei^ng  th»t  wu  are  in  some  measure 
independent  of  this  drow»y  ncr^e-centre,  and  eati  for  a  while  per- 
form th^  patient's  respiration  much  better  than  he  can.  why  i-«aort 
to  dubious  means  ?  Instead  of  all  this  mughand  ready  turbulenre, 
relays  of  attendnnti^  nhmild  1)e  deliht-nitely  organised  for  artifiml 
rcH]>i ration,  and  thii  reapiraLiim  thus  kept  going  in  order  that,  a«  tho 
poison  is  extTpttfd,  if  hjippily  it  may  he,  the  awakening  centre  may  find 
that  its  work  haatwen  going  on  dtiringitaabeyainv,  and  that  ita  machinery 
is  in  working  order.  AFt«r  clijaring  the  itomai^h,  arliticia}  respitmtioo 
and  the  inhalation  of  oxygen,  and  the  applieutlnn  of  warmth  to  tho 
body  and  limlw,  are  the  first  and  chit'f  mfwrw  of  rejitomtinn.  Xow, 
mn  we  do  anything  else  ]  Are  tbiTO  any  S|>ecilit'«  which  hare  lite 
power  of  neulrali.-'ing  or  coi interacting  tho  opium  or  the  mnrphinpt 
III  the  ye-ars  |K(;4-65  Mr.  Tealo  and  myself  ouried  out  a  not  inoin- 
siderable  series  of  experiments  upon  this  subject.  We  inveetigBied 
especially  the  antidotal  powers  of  atropine  and  calTeine,  as  thoeo  seemed 
then  to  us  the  most  hopeful  mejtn^.  The  enpeiiments,  however,  we  decided 
not  to  publish,  for  the  reason  that  in  the  tower  animals  the  degreee  of 
tfjlenuu'e  vary  within  such  wide  limits  tlmt  it  was  difTienll  to  establish 
any  st.tndanl  Thi^se  irrfgular  pefuliarilieis  of  aniinaU  were  then  little 
known,  and  on  account  of  them  we  wasted  a  great  deal  of  time.  I 
only  refer  to  them  now  to  recorrl  our  strong  impression  that  the  anti' 
dotal  effects  of  pure  calfeinc,  obtaincil  from  Merrk  of  I>arni>kta<lt,  were 
not  inconsidetiiblo.  Of  atropine.  Prof,  l^inz  aud  Dr.  Lauder  Brutiton  say 
that  it  has  an  antagonistic  action  to  o|iium  up  to  a  certain  |>uint,  chiefly 
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its  action  on  respiration — atropine  acting  as  a  Btimtilatit,  and  n]or;>hin« 
a  dL'prvssiuit  on  t,b«  rvspimtory  uvntro.      I  havu  HilminUlorud  atrupiriu 
several  cases  of  opium  pni^oning,  and  I  Kivc  thoui;ht  with  occasional 
wIvaiiUige,  but  certainly  nut  wilb  ;uiy  gi-f.-it  ur  coneiHtvnt  KuccexH. 

In  vivw  of  ihn  dt-prrssiun  of  thu  rtinpimLuiy  rctitru  it  in  «-i<ll  tu  inject 
Bmall  and  cautionaly  rcputtt^d  dosca,  watching  the  effectii  upon  the. 
Junction  ;  but  blindly  to  yyar  m.  a  eecond  vinileiit  poison  upon  the  firet 
Cftri  never  bo  (Mrdotiable  do  long  as  oui'  kiinwlml^ti  un  tho  f^ulijurt 
remains  a»  mranty  as  imfortuiuttcly  it  tH  at  pi-c:!iont.  The  obviouit 
niitm  of  the  actioni!  of  thuiiti  drug»  u]>on  t)iu  pupil  may  l^^ad  us  to 
too  much  confidcnro  in  the  cumplLitcricas  of  their  oppusit-iim. 
^■fleine,  however  (not  the  citi-ate,  which  ia  not  a  conotaiit  drug), 
■mKf  be  safoly  injected  8iibcutaiio(>u»]y  in  dnsi-'s  of  five  grains  ;  the  dose 
may  be  repeated,  and  injectinnB  of  hut  infusion  of  cofffu  or  green  tea  may 
1m)  tbruwn  into  the  rectum.  The  atropiiiu  iiiny  Ipu  jK>atpijiied  until  the 
respiration  falls:  and  then,  us  1  have  8aid,  artiJicial  reBpiratimi  takes  thu 
chii-ff  rt'mrtlial  pljwre.  CooiJno  is  not  to  t>o  thought  of,  as  I  shidl  explain 
juidcr  the  bead  of  "  Chronic  Poisoning."  So  far,  then,  our  nie.in3  seem  to 
bo  evacuation  of  the  8tomiu;h,  injections  of  pure  oiHeinc  and  of  hot  coflee, 
ft  cautioits  trial  of  -^  to  ^V  ^-  ^^  atropine,  and  artificial  respimtion, 
with  perhaps  the  exhibition  of  uxygen,  va  the  function  bei:omei»  more 
•hollow  or  uneven.  The  caffeine  will  nl^o  help  the  heart ;  and  in 
toy  experience  it  i»  better  to  rely  uti  thi»  aid  than  to  give  alcuhul 
•o  freoly  a«  is  ufteii  recununetided.  It  must  he  remembered  that  alcohol, 
ftllhou^h  of  UKC  as  a  cardLic  jitiTuutant,  is  a  narcotic  poi,son,  stupefying 
the  brain.  If  some  drug  tu  invigunile  the  heart  be  required,  gtrychiiiiie 
Biilicutancnusty  adininiaien;d  wuidd  seem  to  be  a  better  mean*. 

Can  wedoanylhingmitte  ?  In  the  United  StJiU's  Dr.  Moor  has  aroused 
S  grKit  d(uil  of  inlenKt  by  proclaiiuici^  tlio  umrvelluus  virtues  uf  |M)UiH»iium 
|>crmangaiui.te  in  opium  <ir  iiKjqjIiitie  puiaoning.  Many  other  physicians 
iiave  recorded  successes  with  thi«  antidote,  Bonie  clitiniing  priority  in 
the  diseiivery.  It  wdt  tuc  time  etiuu^^h  tu  tactile  tliuso  claims  when 
the  value  of  it  Lt  established.  It  is  alleged  that  this  luilt  oxidises  the 
alkaloid,  and  thus  rtxluces  it  tu  a  bannlosa  st:Ltc  ;  and  it  niu^t  be  Hilinilled 
that  by  his  obnerv'a lions,  including  a  nimilier  of  expennieiils  on  man 
^«uch  as  the  administration  of  thrue  to  fivti  grains  of  morphine  followed 
"by  the  pennangiinatij).  \^r.  Moor  has  ehuwn  that  the  lemedy  has  con- 
uderabl«  })i)wer  upon  the  iHiisun  while  th»  lattiir  is  still  in  the  stonuich ;  it 
IKenia,  indeed,  whatever  the  other  ctint^-nls  of  the  stomach,  to  have  a  special 
■or  selective  action  upon  the  alkaloid.  It  ia  clearly  our  duty,  then,  to 
inject  a  solution  of  the  potassium  aait.  (ten  grains  difisnlve<l  in  six  ouneoa 
cf  water}  into  the  stomiieh  at  the  time  of  using  the  »toniach-pump ;  or, 
if  the  Rtomaeh-pump  cannot  be  introduced,  to  adminaRter  it  by  thv  naHal 
ttibe.  Although  the  introduction  of  the  permanganate  into  tho  stomach, 
vhore  indeed  it  may  well  lie  luuibsorbed,  cannot  directly  neutralise  morphia 
Jklroody  absorbed,  or  admltilstenxl  siibculaneouBly,  yet  we  riust  not  forget 
tiiat  etiiall  quantities  of  morphiiic  return  to  cho  cavity  of  the  stomach,  or 
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Kiitl  their  way  thither  even  if  inswtetl  siilicutaiivou»Ijr  (II).  Su  £iu-  «• 
this  be  inie,  tbv  iiiiruduction  uf  Llie  pcriiiuiigHimtc  is  alvrays  a  reMaooklik 
mofwure.  Dr.  Moor  rclfttcs  a  case  in  which  nioqihitio  wn«  found  in  U>e 
Btonuurh  llij|-t«eri  hours  Hfu.T  l>'JO  gtnitui  of  opiuiu  hat]  boBR  swslluwnl 
Hv  (Itt'ci'lo  u«  U)  atliiiiiiisLvr  hiilf  a  giaiiiiiiu  to  u  gmiiiruu  uf  thu  mitidotc 
in  an  (lunrc  of  watt-r  ever}*  lialf-hoiir  I»y  the  iimiiih ;  or  an  frerjiienilj 
to  wa-^h  out  the  stomnch  with  »  wvitk  oohition  of  the  pcmianguuliL 
AVhcthcr  its  hypotteniijo  lulininistrntifin  Ih>  uf  ntiy  anlulnlal  viiiue  or  nut, 
it  «cemH  lit  ntty  rate  to  lie  harmlr.'ui,  excvpt  an  a  local  iit-itAnt.  In 
November  1595  Pr.  Siaiih>y  Walker  rwilored  a  niwi  to  life  who  h«(l 
taken  aixtnun  graind  lA  mniphiiie  in  HolutHiii,  atiil  was  comatuet),  FJfttMta 
grains  of  the  pt^iinangaimt^  wrre  intro(]iiC4<:it  into  the  stomach  in  three 
doves.      No  RuU-uUintfoufl  injection  was  made. 

Chronic  poisonisg. — In  Children. — Of  tho  slow  poisoning  of  infante 
ami  very  young  children  by  thooe  narcoLica  which  routain  opium  I  have  Ultie 
or  no  experience  We  arn  r<)hl  that  Mich  prarlicat  may  be  siiRp^H-ted  whrn 
an  infant  du'inclle><,  lurriA  a»llow,  and  i»  conHti[iiit4><l,  or  hai>  diarrhan  with 
iifTonsivo  stoolti.  Incontinence  of  urine,  if  continenct.-  had  boen  reatfaed, 
may  recur.  With  it»  sickly  lonka  the  patient  lo5ca  np|H<ttte,  and«  vhen 
not  tuider  th«  intlueiice  of  the  Bntlative,  i»  irritable  an*!  lUeopletw  ;  b«DC« 
of  c-(jui'«t.'  the  excuse  for  continuing  the  iisc  uf  the  drug.  In  children,  s< 
in  ailnlld,  piiii-itiii*  nnil  aHmminuriH  may  he  obnervetl.  It  i.i  said  that  not 
uuly  aro  elixirs,  and  the  like,  containitig  hoxKiiium  or  other  o|iiat«)i  given 
u>  rhihlrt^n,  but  even  clystcrt  nko.  The  ditSiculty  of  treating  such  casw 
lies  in  the  di^n'overy  of  the  r  uHe  of  the  ailment ;  on  siu-h  diAcovtr^' 
gnidiml  wiihdi-uwul  uf  the  ^r\x^  itt  all  that  ie  retjuired.  Il  must  not  lie 
juueru^il,  on  the  other  hand,  thut  opium  ought  never  to  be  admintaUTeil 
infante :  we  have  the  authority  of  Dr.  EustJice  Smith  and  others  fur 
tying  I  hat  upiuni  may  be  of  "  exti-eine  v.-itue  "  in  th«ir  Hilment«.  He  telb 
u^  tluit  no  ill  ellecu  will  ensue  if  care  be  taken  to  )a-gin  with  a  eutlicientJy 
xmall  dfHe,  and  to  poalpone  &  second  do5e-  until  the  cffe«l«  of  the  firM 
have  Iwen  iiscerliiiniMl.  Thus,  for  a  child  of  one  ywir  old  iiuHeriug  from 
purging,  if  one  minim  of  lautUnum  have  not  producetl  droirsinwa, 
another  may  be  given  in  six  houm ;  with  the»e  preicaulions  the  remedy 
will  1k!  well  iMM^e  three  Limes  a  day.  Dr.  West,  if  I  remember  right, 
advomtod  the  like  u-(«tmcnt ;  and  in  a  timid  way  1  have  foUovod  tbii 
pracliee  for  many  years. 

A  rnriuiiB  aasertion  has  been  made  by  Dr.  flappol.  that  tbe  children 
of  morpbinista  often  show  on  birth  the  "  symptoms  of  withdrawal "  of  tbe 
drag  ;  that  th?y  readily  Ijvoome  cyanotic,  and  nev«l  morphia  and  alcohol 
to  renr  Uiem.  Dr.  C^mthera,  in  thi-  same  discuasioii  (3-1),  ad<lod  that 
those  children  not  rarely  Iteeome  themselves  mor|ihinisla  or  alcobolisLi  in 
afteHife.  It  must  U'  ditiicult  to  dislinguish  between  such  a  dirtHrt  and 
i«|HTifie  influence  and  tho  more  general  forms  of  neurotic  inberttanoa 
Konr  caflcft  rocur  to  my  own  memory  :  in  one  case  tho  chihl  of  a 
morphinist   father  was  marked  only  by  asthma,  which  proWbty  va»  part 
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of  a  iieurcitic  iiilu'runiii-e  intlppeiiilcnlly  nf  t!ie  tiic»rii|iinisni ;  anfl  tbe 
childtvn  i\\  three  morfjLiiiist  mothers  wew  fairly  healthy.  As  the  tisc  of 
mtn"phi[ie  dimuiishi's  sexual  ile*siie,  the  children  of  niurpliiiii^it  ttiot  hers  are 
more  ::r>n]tiionly  met  with  than  of  morphinisL  futhers.  Sia-h  children  are 
no  doubt  brmi  iti  poisioii,  and  need  mrmt  careful  fefdiiiR  ami  numagt^ment 
to  attain  11  fairly  healthy  state  (Oott^mann).  Krlenmeyer  mw  a  healthy 
child  born  of  two  invererate  morphinists;  liiu  *m  the  iither  hand  be 
re|xirl-H  l)i;it  inanv  siirh  chiUlrcn  are  sickly,  ffjiil,  aiirl  bloodloss- 

Chronlc  PoisoninK  in  Adults.  —  (Svnonvms:  Mc^phinimn,  morphio- 
mimia,  mirf>iiiuniiiitcJil}.~y/B  now  enter  ufxin  the  mo3t  impori«nt  chajiter 
of  our  subject,  njimely,  of  tho  opiiim-eati^r  or  morphinist.  Chronic 
opium  hitbiis  may  be  divitlud  into  three  pi'acticea  —  that  of  the 
iiprum-efiter,  by  whom  the  tlnij;  is  swjillowed  in  the  cnide  state  or  in 
pi<^  para  lions  of  the  criide  drug,  such,  fw  exAmplp,  a*  laudHiinm  ;  the 
upiiiiU'Hmokor.  vho  inhales  t^iiblimnlcd  prodiiL-t»i  of  it;  and  the  mor- 
phinist, who  injects  a  solution  of  moi'phine  nnder  the  skin,  or  occasionally, 
it  i»  8uitl,  into  a  vein. 

It  is  neither  [loagiblo  nor  necoasary  to  enter  info  the  wliole  matter  of 
the  Xisc  iind  abuse  of  opium  by  the  opium-eater.  The  remler  who  has 
pLTUisud  liny  gr<jttl  part  vi  the  eviduiice  taken  by  Iht-  Opium  Connntssion 
in  Iiidiji  is  liwure  that  opium  is  naed  by  a  va«t  niuiibcr  of  Her  Miijesty's 
snbjetls,  and  by  thouaiinda  of  others  beyond  her  dominions,  in  the  faith 
thai  thti  di'Ug  is  useful  to  them,  <tnij  is  nut  ubusvd  in  any  ordinary  iteuse 
of  the  i«nu.  Whether  it  be  tiiken  us  an  aniidoie  la  fever  or  other  ill- 
health,  or  HS  one  of  those  nervine  agcntd  which  »11  pcuple,  civilised  or 
uncivilised,  discuver- — as  we  have  diseovered  tea,  coffee,  and  tobucco — to 
sootht;  the  nervous  systrra,  lo  restore  it  after  fttlijriie,  or  to  endow  it  with 
p>>W(?rs  of  extrHi>rdiniirv  cndiiranco  in  lieu  of  rest  or  food,  0]^iuni  is  used, 
rightly  ur  wrongly,  iu  many  Unentul  countries  nut  as  an  idle  or  vicious 
indulgence,  but  sts  a  rtuuionidile  aid  in  the  work  of  life. 

A  ii>!ntleman,  who  eunsultcd  me  frixjuenlly  in  hi«  lat«r  life,  took 
»  gniin  of  opium  in  a  pill  every  morning  and  every  evening  of  the  la^t 
fiftoHU  years  of  a  long,  lahorionx  and  iliHtinguiabml  career.  A  man  of 
great  force  of  charttctcr,  concerned  in  affairs  of  weight  and  of  national 
importance,  and  of  et^iinletig  character,  he  pei-sieti-d  in  this  habit. — which, 
indeed,  I  never  wao  so  pre^imiptuons  a«  to  endeavour  to  (n]ppre!*f» — as 
being  one  which  gave  him  no  eonBcious  gratification  or  diversion,  but  which 
tcnieil  and  strengthened  him  for  his  deliberations  and  engiigenients.  He 
ilid  not  use  tobacco,  and  the  opium  seemed  lo  stftrvd  to  him  Jn  the 
p!.Hie  of  that  aid.  The  habit  had  arisen  on  the  pnjpor  ndviee  of  a 
phynician  who  had  found  him  liable  to  intermittent  "gouty"  glyeosiiria. 
The  opium  wjis  continue*!,  however,  not  on  this  account,  but  for  ita  own 
sake.  I  name  this  case  became  it  is  the  only  one  in  which  1  have  bad 
iiecjiaion  (■ontinuiniflly  to  olwerve  a  moderate  Ufe  of  the  drug  in  this 
country.  In  lempenite  non-malarious  c!itiiat<yi.  however,  opium  is  not 
renuired,  or  is  better  replaced  by  tea  or  tulwieco.  Opium  is  still  hugely 
used   by  dwellers   on  the  levels  of  England  which  at  one  time  were 
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mitlarioiis  ;  either  bo<»iusc  thoru  is  fitiU  in  such  diBtricLA  Hnnio  rcnuiant  cd 
maleficence,  or,  more  probiibly,  from  old  ciiatom.  It  may,  (lowcvrr,  be 
Uki'ii  ah  a.  sa[6  rule,  in  our  uwij  cotinlry  at  nriy  mte,  that  the  fomilur 
lue  of  upiuiD  ill  any  form  in  lu  play  with  fir^',  »iiil  |im)>alily  ut  catcb  fire. 
Of  the  modiimt«  me  of  opium  in  othtr  ('ouritries  no  final  opinion  can 
iKtw  )«  givtin  ;  ill  lululUt  of  j^utxl  character  the  phjiiicinn  miist  UM  fait 
own  tlisirrettoii,  hut  be  iuuhl  uHcurUiin  khjil  thit  haliiliial  daily  jUlowaoee  is 
not  an  iiicrmsing  one.  Any  ttimptution  to  mifh  an  increase — amy  heyond 
two  grains  a  day — should  dut«nnine  the  baliit  at  onc«.  One  who  hau 
given  binisolf  up  to  thti  uite  uf  opium  niity  not  utK-'umnionly  mnHiune  u 
miieb  as  half  a  [lint  of  luiiibiniun  in  iWL-ntr-four  boiirD  ;  and  it  in  aiwerud 
thiit  .in  Oru-nUil  iiij*y  (.niisunii.'  "  several  gnininn«  "  of  opiutn  in  a  day. 
Among  Mubanimcd»n>>  opium  is  Ktningoly  eu]){]Ohit(l  to  havL'  aphrodtstac 
virtues ;  they  also  luu  it  as  a  surrogate  for  the  forhid^lon  alcohol,  and, 
with  more  exctiHe,  to  help  tbom  over  those  terribly  protracted  Lute  of 
which  we  in  thif  Went  have  iin  «x|ieri('nce. 

Opiiini-smmltinj^,  ivhotlur  hi  Enmpc  or  clacwhere  in  the  worU,  vufftn 
Domleni nation  not  l>ecuuiie  of  the  direct  mischief  of  it,  which  may  or  nuy 
nut  t>6  great,  but  of  the  diignuiing  rimimstancea  of  ttA  pursuit :  to 
EAsteni  townH  it  is  the  rcaouroe  of  the  !«cuni  nf  the  (tarth,  ami  ia  Hintociated 
with  every  kind  of  atmmiiiatioit.  A[>art  from  its  brutish  surrouuding», 
the  smoking,  subtle  and  seductive  as  these  fumes  may  se^nn  to  he^  cannot 
in  itiielf  be  no  mischievoivt  a  practice  as  ojuiim-eRting  or  imirphine  injec- 
tion. Throughout  this  article,  for  brevity's  sake,  1  have  assumed  that  the 
effects  of  opium  and  of  morphine  are  virtimlly  the  same,  as  urdinarilr  ther 
are  ;  but  the  pnietice  of  opium-smoking  Meeuis  to  indicate  »ome  important 
differcnee-s.  Mor{>hiiic,  if  volatiligeil  at  all,  is  thus  dissiiiatod  in  very 
small  quantity,  and  of  the  ftnblimaie  a  gr«tt  part,  must  be  collected 
about  the  pi[>e.  Nonu  of  the  bitter  taste  of  the  alknioid  18  |M*n.'eivt<d  in 
the  mouth  of  the  smoker.  The  total  amount  of  ntoq>hine  in  one  eluir^> 
ii  calculated  to  be  no  more  thitn  three  milligrammes  ;  nnw,  even  if  twenty 
pipes  are  emoked  in  a  day,  which  ii,  I  ;tui  told,  h  liWral  allowancft,  we 
have  only  a  potuiible  total  of  six  contigranmics  (altout  one  grain)  o( 
morphia  burned  in  a  day :  the  chief  part  of  this  is  litttrallv  iMirnod 
and  not  sublimateil  at  all,  luid  of  the  rest  more  or  less  is  deposited 
about  the  pipe.  A  modem  lady  morphinist  would  put  the  remnant 
under  her  skin  six  times  a  day,  and  call  upon  us  to  admire  her  moden- 
cion. 

Again,  it  is  found  that  the  smoker  docs  not  priee  those  qualities  of 
opium  which  i-ontJiin  the  larger  proportions  of  morphia,  but  prefers  the 
Indian  and  ('liincse  drugs  (prind|wlly  that  of  Patna),  which  contain  only 
3  to  7  per  cent  of  morphia.  Nevertheless  the  ill  effects  of  opium-smoking 
are  too  jwtent  to  be  reiwomfl  away  ;  and  the  arguments  of  iu  innocence  are 
suflieiently  eonfuied  by  the  existence  and  results  of  the  fmtctice.  There  is^ 
no  doubt,  some  quality  in  opium-smoke  which  enslaves  the  smoker :  and 
Dr.  Sterenson  thinks  that  the  intoxication  is  <lue  to  intermediate  produrta 
— pieolinu  and  pyridine,  and  the  like — which  have  marked  phyaiotogicat 


iicuvitics.  This  author,  I  fiml,  is  of  opinion  ihat  the  direct  effects  of 
opiuni-Mmokiiig  hiive  been  greatly  exaggerated. 

Opium-Buioking  obLMinwl  u  cenain  vogue  in  the  United  States,  until 
it  wiu  ousted  hy  the  syiingo :  on  the  other  httnd,  curiously  enough,  large 
quantities  of  inorphin  Hre  sent  to  China  it»e1f  a«  a  "cure  "  for  0|>iuii]i- 
xmokitig.  Tbc  inorphine  ia  made  up  iu  poivdcre,  each  of  which  c-ontaim 
n)>out  tt  lbir<l  of  ii  grain  in  somu  rit'«  powder  ;  the  powders  are  taken  at 
lengtliening  itit«rv;(ls  until  tlio  habit  is  broken. 

Tbe  opium-smoker  is  not  nu-ely  a  mun  of  active  habits;  and  in 
moderation,  like  other  uses  of  »nch  drugs,  the  praetico  may  enable  the 
user  to  do  a  great  deal  of  work  mi  Hltle  food.  Indeed  the  tefitiniony  of 
many  tmvvDoi-ts  aoonin  to  assurt;  us  of  this.  In  £uuh  pci'sonii  it  may 
do  tio  more  harm  than  th«  inhaling  of  cigiu'ettes.  Mr.  Morrisun,  in 
refLTcttcc  to  trivcUing  in  Chinu,  «iys  of  one  day's  sliige,  more  than 
iwenty-tliree  milc« :  "  I  wa«  cxrried  all  the  way  hy  three  chaireoolien  in 
a  hcttvy  chair  in  stt-Ady  rain  that  m:ide  the  iinpaved  track  iis  slipper,'  as 
ico — and  this  over  the  dizzy  hvightti  of  a  muuntaiii  jjathwuy  of  extra- 
onlirmry  irrc^ilarity.  Xever  slip]iing,  never  muking  a  misUkc,  the  three 
cooliia  boro  iho  chair  with  my  thirteen  atone,  easily  and  without  fttraiuing. 
From  time  to  timo  thuy  rested  a  niiniit<3  or  two  to  take  a  whift"  of  tolwtco ; 
ihoy  wuru  ulwayii  in  gooii  buinmir,  anil  4iiiiHhed  the  day  as  sttimg  and 
fre^h  ft*  when  they  began  it.  Within  jui  hour  of  thcrir  arrival,  all  tlie«e 
three  men  were  lying  on  their  sides  in  the  rL>oiii  opposite  lu  mine,  with 
thtiir  opium  pipeB  and  little  wooden  vials  of  opium  before  them,  nil  three 
engage)!  in  rolling  and  heating  in  their  npnim-lamp!*  treacly  pellets  ol 
opium."  Everywhere  the  author  found  opium  smoking,  and  nowhere 
conld  be  detect  any  signs  of  physical  deterioration  in  an  exceptionally 
stnmg  aiirl  hardy  race, 

In  depraved  jiersons  and  imbecile-s  who  trill  abandon  themselves  to 
anything,  it  gradually  produces  che  opium  cachexia — "the  emaciatioo, 
Ifitiien  ]i;iUnr,  ]aii|^nor  and  Utter  neglect  of  person  and  duties  of  life,"'  in 
which  the  inHueuco  of  morphine  seems  to  manifoHl  itself.  1  am  told  that 
morphine  injection  also  in  by  no  mcanH  unknown  in  the  modern  Kaat, 
indeed  that  Jt  is  driving  the  smoking  out  of  the  field  ;  if  no,  the  chjuigc 
may  l>e  an  ill  one.  In  oom  petit  ion  with  the  snioking-shops,  there  are 
now  shops  where  injections  are  tri  be  had  at  so  much  the  syringeful. 

Mwfhint  injftiion  is  by  far  the  moal  important  agent  in  the  story  ol 
the  consumption  of  this  dnig.  The  opium-eater  was  a  portent.,  almost  a 
bogie;  the  mr>rijhini«I,  with  her  syringe  and  atse  of  tjibloids,  is  a 
familiar  object  in  our  consid  ting -rooms,  if  not  in  any  nearer  relation. 
This  tenible  vice — a  vice  scarcely  lo4s  than  that  of  alcoholic  dninkenness 
— is  perha|W  somewhat  on  the  decline  ;  ]«rt,ly  iR-cauae  those  who  would 
draw  to  it  are  better  aware  of  its  evils,  ixirlly  beeauso  medical  men  are 
better  awara  of  the  danger  of  putting  the  means  of  indulgence  within 
the  reach  of  a  |>atieiit.  The  moqihine  syringe  vru*  iuvonled  during  my 
Bludent  diiyu,  and  I  have  Imjcu  able  therefore  to  watch  the  whole  uf  its 
courae  in  the  world.     I  have  read,  indeed,  sinoo  I  Iwgan  to  write  this 


article,  tbot  I  woa  thp  first  physician  in  Englaml  to  juint  ouc  the  cLu^ren 
of  mnrjihiiie  injections,  in  a  [mper  in  tlie  I'm-liluiirr  for  1870;  1«U 
TJii.sIkiuiii  <ln-w  :ir.li<nl.iriii  to  tlit>  flanker  us  tarty  us  1804.  On  tbe  fini 
(liseovory  of  the  rnKthiwI  the  cffocts  of  small  injecwd  doses  wen  aeen  id 
hi  so  bi^rietiml,  bq  prompt  in  relief,  ho  fre<.>  fn>m  lliv  sloiiiKch  d«nu)^ 
monte  of  opium  in  itK  other  fonn^,  that  phyt«i<:iuii'),  ttltlu  kiiuwiiig  what 
thi^y  wprc  aljout,  t-noTt  readily  to  the  syringe  in  whntsttovcr  iMirt  of  patir-iit, 
.iml  nctiwlly,  iiidv(>(t,  hunded  over  the  u«e  of  the  inntriimont  to  nuneo, 
ovim  Lci  iho  ]iati(^nt£  ihtMiiM-lvnt^ ;  many  jiurKonK  vrvvv  thus  lixi  liy  trust«d 
jiclvinorn  into  temptaiinn  who  would  otherwHso  have  lii'cn  clear  of  it. 

Nowadays  whoso  betakes  himself  to  the  morphine  nyriiigu  does  ao  oC 
his  own  naii^htiniKis  ;  yet  tli.tl.  thore  is  a  good  dtvtL  of  such  tiaughtineM 
in  this  world  may  Ho  inferred,  not  only  from  personal  cxiiiirJMii:*,  a 
fidlaciuiia  guide,  hut  from  the  huge  con»timj»tivn  of  tho  drug.  Fur 
in)}lan(-i>,  duritig  tht!  twrnty-five  years  beginning  in  11^5-1  and  ending  in 
lrt.SO,  th«  i^ufintity  of  opium  iraportrtd  into  the  Unit«-d  fitatti*  increio**! 
from  72,000  lb.  to  .TZa.OOO  lb. ;  the  popuUlion  during  that  time,  so  Earai 
I  can  gather  from  ordinary  Hoiin'.efl,  iir)  more  th»n  diniblMl  itBclF.  Now,  in 
its  medicinal  uses  the  consumption  wi>nld  not  show  a  very  largo  rclativ* 
jncrL-ase  i  how  thuti  ure  we  U}  account  for  so  ^'ast  a  rolative  increase  I 
The  tpK^Ktron  i^  h  hunl  one  tn  answer.  There  murti  surely  be  a  ton- 
nderAblt'  increase  in  ItA  uhc  outside  the  sphert-  of  legitimate  mcdioine ; 
and  we  tnay  suppotte  that  thi-  use  iif  morphine  ax  a  self  -  indiilgeoce 
accounts  for  ii  gtn.xl  d«d.  The  proper  medirinal  \\se»  do,  no  doubts  incraoM 
with  the  greater  demand  for  skilled  medicnl  axAistance  which  cotuee  with 
greater  wealth  ;  yet  the  inei'ea-'ie  ^eems  more  than  any  legitimate  demand 
pan  exjtlain.  That  the  drug  in  twed  largely  as  a  meanR  of  5elf-indutgeitc« 
cannot  be  doubted  by  any  nuihral  man  of  f  xpenenee. 

?iow,  who  are  the  |K>r9ons  who  thus  indulge  themselves  ]  The 
BTompt  answer  will  bo — the  neurotica.  Who,  then,  are  the  ncurotioiT 
Mje  we  not  all  neurotic*  nowadays  1  In  »  later  chapter  of  this  work  I 
propoee  to  discuis  the  stibject  of  neuraetheina  lis  a  whole,  and  this  I 
must  not  anliciiwite.  I  will  repeftt,  however,  what  I  have  aaid  on 
former  occasions,  that  qnicknoss  and  M:ni*ibility,  acute  perception  mod 
alert  muscular  reiiction,  are  not  morlml  cImracterK,  but  ihe  ipmlities  of 
high  breeding;  these  qualities,  however.  iKt-onie  morbid  when  they  aro 
developed  in  relative  excess  in  the  lower  ranges  of  sensibility,  Iho  higher 
qualities  remaining  at  their  former  mean,  that  is,  relatively  in  defect.  Now 
lhi«t  nhieb  in  higher  centres  wc  call  cont^-ol,  and  in  the  lower  itdiibjtion, 
con»ist^  in  the  revci'sc  of  this — in  the  cultivation  of  the  higher  planes  of 
thought  and  sensibility,  whereby  the  alertness  of  the  lower  is  not  diminished 
but  transfoniu-d,  Unfortiuiately,  dincase  may  retluee  a  man  to  the  levej 
of  those  who  had  never  known  n  higher  state,  and  a  man  of  mobile  uhI 
seniiitivo  Kbre  may  thus  for  a  phaee  Incomes  neurotic:  such  a  one  may 
nisu  beeomn  a  mni-phini»t  under  the  pn^ssnre  of  |Min  or  other  distrevs, 
Init  he  is  not  to  be  spoken  of  aa  constitulionatly  a  neurotic.  Agiun,  not  a 
faw  elderly  [lereons  have  been  under  ray  care  for  sctatit^a,  postherpetic  and 
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other  neui'stlgias,  uud  the  like,  for  wham  niorphuic  itijuctirtiie  had  hcen 
used ;  from  such  siiffcre™,  however,  thia  moanft  must  he  firmly  withhoM, 
for  it  hringN  (hem  into  ihi^  liileininit,  tliHt  whili!  the  nipturc  of  the  liabib 
is  ill  later  life  a  gmver  struiis.  yc-L  iu  conLitiimiiL-t:,  by  ihc!  uachuxin  it 
produces,  is  in  thfai  more  quickly  iiijuriuus  m  heftllh  than  in  younger 
iwwoaa.  The  escnhlishniciit  of  »  nioi-phiriu  habit  in  old  pvuplu  too  often 
nieiiiifl  an  iiievitablu  bondage,  ai]«i  tihurtcnud  arid  fretful  (kya. 

Another  ola^s  of  piitiL^ni^ — not  neumtic — prcfi<mtfi  itself  to  onr  con- 
sideration, luunely,  of  thow,  yuuitg  or  oI<l,  who,  smitten  hy  incurable  and 
(jiiiiiful  disfasf,  expet't  no  long  ^jxin  of  life.  Do  wc  n'ghily  encourage  in 
thesp  tho  use  of  ihe  norphitie  syringe  ^  That  in  swnic  such  cases,  a»  of 
iineurysm,  for  example,  the  piui;ticc  uuiy  Ik;  the  lesser  of  two  eWl  courses, 
may  well  \w ;  twit  the  aolwiie  is  (lurehiiaed  at  Ji  heavy  pric«.  Whether 
pain  soothwl  by  loss  treacherous  means  he  liettcr,  not  only  for  the  patient's 
friends  but  also  for  himself,  than  tearfulness,  potuliince,  laipricc,  ami  a 
deterioi-a-tion  of  chamctcr,  which  makes  the  rUMth-hed  a  scene  of  |>ettincM 
atid  ex»ctiori,  rittlit>i'  than  an  example  'A  fortitude  atid  serenity,  must  Iw 
decided  in  the  individual  case.  Too  often  a  habitual  resort  to  the  drug, 
needed  in  inereAsing  qaintittoe,  brings  death  of  what  is  best  in  the  man 
without  euUuiiiMsift. 

However,  in  some  such  iusmneea  the  ubi'  of  morphine  may  bo 
the  only  alternative  to  pain,  spasm  or  agony,  otherwise  not  to  ho 
home.  Yet  when  we  s|H>ak  of  pain  iiol  tg  be  burne,  wy  must  nut 
forget  that  there  are  two  facMirs  foncerncrl,  namely,  the  licarer  and 
that  which  is  borne  We  have  hitherto  ap(jkcn  of  [iiiticnta,  not  deficient 
in  SL'lf-cojitixjl,  ill  whom  thi«  guvunimont  is  broken  down  by  immeasur- 
able piiin,  There  aru  ejiaeK,  far  more  in  numlH^,  in'  whlc-li  not  thn 
extravagance  of  the  pain,  but  a  weakness  of  will  is  coneernail.  In  no 
ca««  can  we  pretend  to  uppreeiale  the  puin  uf  the  jjatient,  but  we  may 
form  Botmi  opinion  uf  hta  fortitude. 

Xol  a  few  iM>rsons  are  led  into  morphinism  by  pain  which  is  wcari»'>me 
rather  than  acute.  A  remarkjibk'  in»tiiitce  uf  ihi»  kind  of  temptiittun 
was  long  undiir  my  olMervation.  A  huHiniwH  man  of  middle  life,  rclineil 
and  intellecttud  but  not  to  Iw  called  neumtie,  who  nt*.-\  his  morphine 
syringe  with  unuHual  SHlf-reslniirit,  rarely  [n'rha]w  ln>yond  the  mejisure  of 
half  ft  grsin  thrice  daily,  told  his  mc«ltcal  luiviscrfl  that  a  weiiring  pain  in 
the  epigastrium  deprive*!  him  of  all  [tleasure,  or  even  of  capacity  foi"  life  in 
businens  or  society.  In  order  to  (liurusH  an  imjiortaiit  matter  with  a 
■niatomer  he  must  injeri  morphine,  or  bo  unable  to  give  his  uttention  to 
the  mailer  in  hand.  Not  by  myself  only,  hut  by  other  physicians,  his 
abdomen  waji  examined  with  negative  results*.  We  were  temptwl  tu 
suspect  himof  liy]K>ehondri.i.si«;and,  in  Apite  of  his  pfimomy  in  theprafticn, 
his  life  fell  slowly  to  a  lower  plane,  lie  got  sallower.  thinner,  rather  fretful, 
and  at  last,  as  is  nfton  the  cafie  in  morphiniflta,  be  wa.'t  Hiiddcnly  overliomu 
by  an  attack  of  aciite  disease  of  no  great  sevn-ity.  A  n<vrop«y  was  ohtainetl  ; 
we  found  a  hand  of  aliout  an  inch  in  length  attai-hed  by  one  end  to  the 
walls  of  the  abdomen,  and  by  the  other  to  the  antenur  wall  of  the 
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stomach.  Thin  \mr\^  in  t>i(>  vury  «pat  to  which  lie  had  always  refwnd 
the  piun,  Tvo  hft(!  litilw  doubt  thai  we  hud  tlicro  disoovorod  it<t  cansL 
This  Ixinii  |(r<)t«il)ly  arrwe  hh  a  fOii»e«jiicncf.  of  Jiii  ulcrr  of  anrirtil 
flatf! ;  but  such  <li-a^'ii]g»,  whutlier  due  to  i«lip».  Dc&r»,  or  baiids,  niny  Iv 
tho  cause  nf  niorphinUm  in  pcrarttia  not  more  neurotic  Lhjui  the  ntct 
of  UK.  A  i1niK;;iii);  of  this  kind  iiiity  )m)  at  IeA«t  an  hard  to  bear  as  aciltt 
|iain  wliirh  imuiLlly  |in.>&L'Ul)i  ]it!ri(H]ii  of  rcuiiieion. 

Agaiu,  a  dmj;  on  tho  niiiid  niny  net  like  a  drug  on  the  body.  Sheer 
ermui,  a  Kixni-ioux  lifu  with  iiut)iiu<;  \t\  f<'cd  thi^  niirirl  or  furttfy  the 
t(.>m[RT,  may  lotui  to  the  vic-e.  Wmit  uf  o.vui'ci&o,  over-eating,  iiiceautit 
nnd  trivial  itocini  cUiniK  and  cmulutioiis.  with  tho  diHtppointmenta,  faCigtM, 
or  dyKpi-pHiii  tlioy  pnMliico,  nmy  W  eHi<;it;ttt  oituxoA  of  uior}>hiiiisni.  Let 
a  [Hitwin^  [laiu  utluck  siu'h  a  [>eri«(>ii,  uud  thci-ewith  perhaps  ilii  unusual 
call  on  thf!  cnor^ic^,  and  to  one  thus  driven  and  cudiAiTii^ited  an  immediate 
relief  «uggeet«  i(«tlf, — just  lhi«  once,  this  one  draught  of  brandy  or  vlhor, 
thi^  one  «ynngeful  of  morphine ;  there  will  be  little  interest  to  |ny  on 
so  snmll  an  lulvuncc  These  vietims  must  he  many- 
Then  crmies  the  troop  of  lliosv  "nciuxjtics" — jjensons  subject,  perhaps^  by 
nature!  to  Wv^av  oscillaituns  of  nci>vouK  hiilaucL'  lluui  the  normal  miui — wlio 
scent  iiiloxiownt*  from  nfur  with  a  retrievor-liko  instinct,  and,  eurioua  in 
their  suusiitiotus  pUv  in  :iik1  out  with  all  kinds  of  thutn;  narcotics  possess 
such  folk  nhnost  hy  aiitiripatiori,  and  they  uftt.Mi  tind  less  ditlictdiy  in  the 
tirst  tuleraiK-e  thau  other  pooptc  With  coru^cionee  blunted,  and  the  bH 
out  of  the  mouth  so  that  energy  is  wt  loose  as  it  never  was  l>efora ; 
energy  cxjiandin^  under  no  flclf-criticism,  ener^ij-  joyfidly  auaring  into 
extra^'A^Eico  with  ihnt  tx>inUM!(l  iu>iise  of  brilliant  ascendeticy  whidi 
animates  tlio  "general  parulytie"  in  hi.s  mrlier  pham.'s — be  it  raorphiuc, 
alcohol,  chlonil,  [-iM-aine,  all  or  any  arp  welnoni*" :  tie  inu»xiration  with  its 
hours  of  ('xcilonient  and  repose  must  be  had  at  any  pnVrc,  and  every  reftrrm 
is  followeil  liy  a  i-elnpwj  into  the  use  of  the  same  drug  or  of  another.  It  is 
in  theM)  jtei-iiims  that  a  hereditary  craving  for  intoxionnts  ia  fouiul ;  and  with 
this  tendency  wnmay  finil  in  the  family  tree  ni>r%'uusdiH«n»eor  insanity;  yet 
by  no  means  always  m.  individuals  of  sutrh  fn,mi1ieB,  indeed,  may  natuimlly 
piMfUMS  grf^at  intidlcctiul  powers,  and  may  rrcale  spWndid  waking  dreaaw 
out  of  dnms  and  wines  which  fuddle  the  rest  of  us — though  it  must  b« 
admitted  that  tho  records  of  these  fantasies  mrtdy  liear  out  their  re^iort. 
It  i«  curious  to  see  how  sikon  these  pei-son^  bemme  aware  of  th«^ 
capiicities,  anil  even  in  their  adolesceuce  find  their  way  to  such  potions  aa 
littk'  ducks  to  the  water,  under  however  dry  a  hen  ihey  nuiy  have  born 
roared.  (land^Iing  seums  to  hrejik  out  in  some  persona  in  the  sguoa 
irrelevant  way. 

Urie  more  group  of  morphinista  and  I  have  done.  I  refer  to  ihoMt 
who  take  to  morphine  on  small  excuse,  Itecause  it  lies  to  their  hand.  (>f 
these  wenk  penions  doctors  and  dniggistti  form  the  tnajority  ;  the  re«t  aro 
cbnnwtaHnd  other  men  of  science  familiar  with  such  means,  who  think 
in  their  folly  that  their  technical  knowledge  will  give  them  the  uso 
without   the   abuse   of   them.      Unfortunately   these   very   persona 
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their  oonc«it  becorne  the  most  aliantloiiecJ  aikI  the  leaat  reclainiable  of 

Ifchem  all. 

'  In  Kwperl  of  9CX  there  tloes  not  seem  to  lie  miK-h  difference;  the 
aiiticiiMtion  thiit  tbo  practice  woul<]  be  faaiiU  more  prevalent  in  womiui  is 
not  Hiipported  by  facts,  Kmra  my  own  experieiiee  I  certainly  should 
hnve  said  that  the  greater  prev-ih-nce  lay  on  the  feminine  side  ;  however, 
Dr.  Mattisoii,  L>r.  L«viiiHteiii,  L>i'.  Krtenmeycv,  and  other  authors  of  weighty 
fiml  the  fi>^ire3  to  nin  pretty  e^imlly  hetwceii  the  acxea. 

The  luhii  may  be  &Mjuir«Kl  nl  any  u^v  afler  the  e»icai>e  from  tntvl:i;;e 

,jnto  the  temptalioiiaond  careg  nf  ihu  worlrl.    When  the  piiictice  is  begun  iik 

Einceil  life,  pnin  nnd  mocticAl  or  qiinsi-merlicnl  tvilviee  may  give  the  raitso 
th«  opprjrtuiiity.  I  have  rarely  or  never  known  the  morphine  habit 
btished  under  the  weight  of  b(>reavemcnt  or  other  itiic-h  heavy  trial ; 
alcohol  or  chloral  seem  to  be  preferred  by  those  irho  cannot  wait  for  the 
healing  baiid  uf  time. 

4  On  the  other  hand,  morphinism  often  arises  from  some  discomfort  or 
disunler  following  parturilion.  'Ihe  Ryring«  »houM  nevt-r  bo  n»ed,  not 
B\'un  in  the  handH  <if  the  phyoidan  hiniBulf,  in  uieoii  of  uturinti  difiorder; 
Uowcr  hut  safer  mcjins  of  cum  ore  ui  hi;  found. 

I  Th«  toital  daily  quantities  of  niorptiine  which  may  be  tieed  by 
in<ir]ihini»<la  vary  largely.  l[i  my  itwii  experieni'P  about  fifteen  giiiiuH 
•errm  iifti-n  to  have  Wvn  the  i»rxlinary  daily  quantity,  to  bo  run  up,  if  a 
[■cnant  give  notice,  or  other  real  or  imaginary  worry  occur,  to  tliirty, 
or  iierliaiM  evt-n  to  forty  grains  iti  the  tw(!nty-f(»iir  hcmm.  Other  writero 
epoak  of  ijuantitics  iin  Urge  an  m'xty  and  H«venty-fivn  gmiiis  in  twenty- 
four  hour^,  the.'  syringe  being  unscrewwl  fn>ni  the  needle  ae  it  lies  under 
the  »kin  tluit  m(»ri>  of  the  solrilinn  may  )k-  injected  on  e^ich  oer-aaion  ;  on 
tbe  pther  hand,  some  persons,  none  the  les«>  enslaved  but  with  more  Bclf- 
eontrol,  keep  the  daily  allowance  down  to  two  or  three  gmtn» :  morphinists 
who  have  ndapsed  after  cure  fre<guently  manage  to  resitrain  themselves  to 
tmaller  quantities,  but  loo  often  by  bringing  in  the  supplemeutttry  aid  of 
alcohol.  OhI  [H'l-sotis,  whoinrelief  of  Homemiilndy  have  fallen  inUt  the  habit, 
Midom  receive  more  than  one  or  two  grains  a  day,  in  reppjited  do«e*  of  a 
thirti  to  half  a  grain  :  but  such  persons  arc  usually  under  some  over^i^ht  and 
wintrol.  In  making  snch  estimates,  however,  we  must  not  forget  that  the 
morphinist  \»  so  ready  a  liar  thai  bis  iisi»ertiuu»  caimot  be  accepted  with- 
foQt  corroboration.  My  own  largest  Hgurea  are  taken  from  the  I'onfeBBtong 
of  jwrsona  who  have  recovered,  and  not  in  all  cases  from  my  own  iiatienta, 
or  from  persons  in  any  way  reHpoiisible  to  me. 

The  symptoms  of  morphinism  in  thir  earlier  slagi-s  of  the  habit 
we  ralln^r  moral  thin  j^hysitvil.  The  stigmas  of  a  morphinist  are 
plaiuibility  and  disordirlineas  ;  and  by  th«Bi-  lie  may  bo  kn<iwn.  Like 
ccrtiiin  other  sinncra  who  ahall  be  namdcsK,  tho  morphinist  u  abtazc 
with  schemes  fl^r  the  benefit  of  his  hmispbold,  his  parish,  his  countrj-,  and 
the  wtirld.  fie  U  uiauitly  a  cli'ver,  anil  often  lui  intt^rvsting  person, 
sometimcri  even  undowwl  with  a  rather  "damagwl"'  kind  of  genius; 
but  owing  to  the  per^enseiiefis  uf  circum&taricee,  nothing  ever  conies  ofL 
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Sii  pcrvtirsfl  iim  thitigis  thai  if  oiio  clid  ever  iiidiilgo  a  Mst«  for  dru^  tliii 
(lOCJiAioiuiI  aid — jiut  for  h  week  or  two  till  thinga  are  siraiglit— should  V 
ivgmdwl  a*a  venial  mntUM-,  or  iiidouc]  )Kwiliv)?]y  jtMtifiAhle.  If  thr  jMlirtit 
cctmo  hi  thu  physiciiut,  lit*  hiut  hud  a  dosi'  wiihJn  an  bout' ;  bi^  jiiipiU  arr 
contmctod,  lie  is  volidvlc,  iiiyi>iiioii3  in  iirumises  and  excmw.-p,  ;uwl  \\*n 
tirtwHtio.  Ho  ti«  an  liour  lute  for  hi»  apfmiiilmont,  owing  U»  th»f  fAuIbi  of 
<)llu!i-e  i  if  ,v(>u  l-aII  oh  him,  you  ara  kept  Miiiting  for  as  long  a  time  u 
yoii  I'houBc  u>  1h>  dt'Uunvtt  If  he  can  nvuid  it,  you  do  not  me  him  in  hii 
ill-tiiimours — i^tiiKniloitJ^  exacting,  nlandt-t'oiift,  faUo,  %\»-  he  \s  in  hi»  dumtwtic 
cirulu :  yet  lliv  Diui'ithiiiist  is  iievor  so  lost  iis  the  aI<:oh.okiitt ;  his  Itrnin  in 
not  fuliginous;  on  the  contntr^',  for  e^jinc  Utile  time,  the  length  of  whi<'k 
dopijnds  on  tlie  tH:iMtomy  of  the  drug,  it  is  Iji-i^lt  i/mmgli.  While  the  cla^ 
of  olovution  c'Odtiimus  he  is  capalile  of  doing  a  good  »pcll  of  work  in  a 
spasmodic  and  iri'chtvant  way  -.  therefore,  although  slovenly,  ho  U  not 
chronically  dirty,  like  a  dritnkaitl,  hut  '\n  cwpalile  unve  or  twice  a  wcwk 
of  a  good  wui^hing ;  niid  owing,  pcrbiipt<,  to  an  ititien»ihility  of  the 
akin,  his  dtwire  for  "fresh  air"  is  inordinate.  A  Luly  of  this  ktiid 
may  come  (o  a  kdl  very  nniarl  indfi-d,  though  she  will  aiTive  when  tjM 
rest  of  the  world  is  departing,  ller  carnage  was  proliahly  onlered  for  • 
drive  at  foitr  o'eloek,  ami  she  Btarte<l  at  seven,  nst^inishing  some  n^v 
friund  hy  calling  at  an  inconveniently  late  Imur;  she  dined  at  9.30,  xoA 
arrivLtil  at  the  IniII  after  midnight.  In  the  morning  to  dress  is  iniinietihle 
until  the  Ryringc  has  heeu  nsed,  and  she  is  finally  got  to  bri-akfaM  when 
the  rest  of  the  world  is  at  luncheon.  In  the  niidat  of  nil  this  runt  of 
time  she  ttUinds  (.■uuiptaci-nt  n^  tht!  oiio  fuithfiU  in  u  fntuiird  wmM. 
Meanwhile,  no  one  can  conceive  how  inconsidoratoly  every  one  kak  »ct^d 
to  h«r,  or  wuudei-  that  occoj^ionally,  when  thoroughly  exhaiutwl  by  ber 
BufTLTingii  which  ait!  iiidescriliahle  and  her  labours  which  air  pmdi^ou^ 
she  should  u»e  a  vory  small  dose  of  nirrr]ihino.  The  only  tnith  «he  lelli  |«r 
he,  1  do  not  intend  any  prufcivuLO  of  iwx,  hut  men  are  more  under  tHf 
r<)iri|iulKion  of  engagement)!)  is  that  at  mid  mouienu  she  makes  gmt 
etforts,  efforla  too  often,  though  by  no  means  always.,  ill-directed  or 
futile.  1  bavu  known  many  a  morphinist  wXm,  if  b^oI^;ht  up  Uj  the 
scratch — and  herein  lies  the  diffieiilly — will  acquit  himself  well  a*  a 
public  sptMker,  or  even  in  more  re»[xm»iblB  dutiwi  if  the  exertion  rcujuin*! 
\v&  not  ronliiuiouK,  or  at  a  preciiio  hour.  This  utter  ilisroganl  of  timn  is 
a  marked  feature  of  all  iwers  of  nai-eotico,  and  of  moi'phinistA  especjally ; 
BO  i.-onniKteiit  are  their  inconaistencies  of  lime  and  place,  they  almool  coeoeed 
in  throwing  the  revolutions  of  the  «un  into  disonlcr.  Dilatory  Umj 
are,  but  even  more  are  they  diligent  in  contmrit'!! — n^uiAi^  aiVi/iaAo* — 
tunung  night  into  day  with  a  topsytuniness  worthy  of  Mr.  Lewii 
Carrol. 

The  falseness  of  a  morphinist  cannot  bo  glossed  over  (w  oMinon ; 
though  in  part  it  may  h«  that  "  Bemtisetl  in  wine  th«  baii]  hut  dun* 
foi^rts,  iVud  drinks  serene  i>blivton  to  his  <U'l>tB."  The  finer  hiica  or,  (tr 
that  matter,  the  graver  lines  of  ethical  conduct  become  m  blnirAil  that 
the  victims  cease  to  regard  Ihem  ;  thus  their  mouths  are  filleil  wit^  Uo^ 
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aud  if  confronted  with  prook  of  fiilseiies*  thv  morphinist  fli|>ijaiicly  ignore* 
them,  or  Kiys  he  is  ilrivt'ti  to  previiriftitioii  Iiy  itie  im^'ring  or  huDying  of 
hi«  friMiid*.  It  is  Julie,  of  r-ourse,  I^i  ar^ic  with  .i  |itaii'rit  with  ulioni  wo 
hiivc  no  common  tilandiiril  of  voMicity  ;  and  mj.'  own  custom  in  all  Mich 
casffs  is  to  my  frankly  at  tho  outJtt't,  that,  although  1  cast  no  aspursiuiis 
iijjon  the  indivicliuil  iwtienl^  it  is  my  rule  ii^ver  to  ask  any  <]uestion  of  n 
uioi-phiiiiat  which  requires  u  aorimis  answer,  or  ut  any  mte  never  to  give 
any  weight  to  the  wriswer.  I  regret  to  sjiy  tUait  thia  fi'aiiknes^  nrousiw 
little  or  no  renenlment ;  such  is  the  tenipomry  "monil  insanity  "or moral 
tuui^^lhcsia  est>t)jli»faeil  by  thv  poiiton. 

Thus  far,  then,  thcBymptoma  of  morphinism  are  L'onc«me^  rather  with 
monils  aciil  comluct  than  with  iKxIily  disease.  But  if  the  habit  lie  con- 
tinued and  the  doecs  increased,  as  will  1)c  assuredly  the  ca»e  and  tliat 
<|iiiekly,  symptoms  of  Itodih'  (lisease  will  apfMMtr  ;  sity  in  six  or  eight  months 
at  farthest.  The  llesh  Wgiiis  1^  fnll ;  thu  face  \oftx  eoluiir  and  t^tlces  on 
a  sallow,  luBtrelcMe  hue  and  nil  aged  expreMtion  ;  the  teuch  lire  loosened,  und 
grtwlufdly  even  a  young  person  heconies  wizened,  eraatfiated  and  haggard. 
To  thin  rule  there  aiv  «om«  exeepliuiw ;  1  have  seen  a  few  piUienI*  wUo 
kept  their  fleMli,  or  oven  grew  Eai  and  puffy  :  such  pL-i-aoiis  are  giMal 
feetlera,  tike  wine  freely,  and  escape,  I  suppose,  the  cAtarrh  of  the  stomiif  h 
which  altrteks  the  greater  iiuuilrer  of  their  felloww.  Cunstiputiuii  ifl 
always  preai'iit,  often  in  mif8t  obstinate  degreiis  ;  the  mouth  in  ]iarctnMl,  and 
other  secretions  ns  a  nile  are  aiTested ;  though  some  morphinist*  sweat 
profusely.  8tUl,  fur  many  years  life  itself  Meeius  to  go  on,  and  the  cuii- 
stitution  dciiMj  not  liruik  np  :  morphiniKtA  do  not,  however,  lire  to  full 
age  ;  and,  if  the  habit  be  contracted  in  old  age,  the  patient  fni']t>a  away  in 
no  long  lime.  In  yourtgur  eubjett*  the  social  affections  grow  cold  ;  wny- 
waHliii»tb>  and  caipHrr  di'i!|M5ii  into  HclRahness  and  phyfiii«l  am]  nioml  dp. 
gradation  ;  the  fitful  eharniH  of  uharaL-ter  or  the  pjjwers  of  mind,  if  any  snch 
there  were,  are  blotted  and  s|>i.'nt ;  lut-mory  especially  fails ;  nmenorrhosi 
Hiid  sterility  overtake  the  woman,  and  iiiigiotRneK  the  man  ;  irregular  fehnle 
atlAeks appear ;  albumin  may  Ik-  found  in  the  urine;  even  deep  in  hea%-y, 
or  is  exhttiutting  and  disturbed  by  bal]uciii»tionF> ;  abeeeiisoB  arise  at  the 
puncture*  of  the  nni'Ican  mvdlc,  and  hwd  Kidly ;  the  mouth  is  dry ; 
the  teeth  deLiiy  ;  g;istric  catarrh  iiureaww,  with  symptoms  of  nanvui, 
rotchiiig  and  Hatulence,  and  of  an  epigaBlric  ur  8ub.'iterna1  {>ain  whieli  is 
rather  too  ehiiracterisuc  of  morphinism  to  W  put  dfiwn  mertdy  to  the 
catarrh;'  the  thread  of  life  gi-ows  frailer,  all  capacity  even  for  fitful 
work  disitppi-ais  ;  ihii  iiiliTcurrt-nt  nn'seriea  of  the  hahit  are  intensified, 
the  moment*  of  cxritcmrnt  briefer  and  le.«  pff«rtiial.  until  the  patient 
cur»»s  the  day  ht-  was  Ixirn  :  in  Kiter  middle  life  at  farthest  lie  dies, 
usually  riiL  iilV  ijuii'kly  by  .nnnns  chance  malady. 

Pathological  anatomy.— Autopsy  is  nuv  in  owes  of  uncomplicated 
morphinism.  The  only  imijoiijint  point  herein  i«  the  Bla.t«  of  tho  heart. 
ISeliweniiiger  and  others  allege  that  fatty  degeneration  of  the  heart,  is  to 

'  Hitiig  Mjr*  th«l  nii'iii^r  itmrplinK-  hyilioL-ltlorlc  add  fail*  In  tlie  (aitric  jiiiN,  uid  ttiil 
Uie  vnrinp  nrs  <lii«  tb  rstttmitig  aciility. 
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be  foiiml  in  Xhc^e  aiaes  after  death.  T  httve  no  ptMitivp  fnol«  t4i  ^uide  tat 
to  an  opinion  on  this  nmttcr ;  hnt  nii  dinii-al  groiiiiils  I  have  »efa  no 
roa»oo  to  suspect  its  presence,  either  in  the  course  of  the  maJAd^  or  io 
a  prevalent  mode  of  ileaCh.  Toadihice.  in  proof  of  thUasscrtianf  cftseain 
whirh  ol.h<?r  orgsiiiv  degcnerattonfi  nre  found  is  i-o  otfer  pi-oof  of  too  miirb 
or  too  liulu.  The  testiniony  of  the  best  aiitboi-s  frcems  to  bo  opposoil  to 
the  lielitjf  thai  fally  heart  i«  a  direct  consefjiieiice  of  morphinism.  W'itt- 
kowsky's  papi-rs  are  helpful  in  this  aftpert  of  the  matter.  Tho  ofwenit- 
tioiis  of  Itiiiz  on  the  fall  of  blood-prcsaure  in  acut«  poisoning  of  animaU 
br  morphine  have  tittle  ]>eariiij;  on  chronic  poisoning.  Bell  says  tbiit 
chrtinic  poisoning  hy  morphine  prnmot-es  he[Kil.ic  stentoais. 

Dla^osis. — Chronic  poisoning  by  chloral  or  the  liromirlce  voaj  he 
ilifhcult  to  (tifitinjfuiHh  fmni  nioi-jiJiiiiiKni ;  but  ihc  ili;ign(i»ia  would  nuvly 
he  of  nr^nnt  imp<irtAnc<i.  A  difficulty  may  arihe,  however,  in  a  caw 
of  ilelinum  in  a  patient  previnii&ly  unknown  to  the  physician.  Morphiiu 
ilBlirinm  iiuiy  n-acmible  dolirinm  tpemens  or  mania.  Scars  on  the  skin  are 
to  lie  ItNikivl  for.  Tht'  Inmiora  in  nioi-phine  ijt^tirinm  increaao  with  the 
delirium,  in  Mieobolic  Uulirium  they  docraise.  Morphine  delirium  may 
fMTiir  fw  Well  in  woml^n  as  in  men ;  and  the  foi-mer  mji_v  ymmt 
hysterical  finturcs,  sm-h  »w  contractures,  scrwinis  or  c.'»t«li?p»ty.  AMmmin 
may  be  found  in  the  urine  in  cither  delirium,  but  mora  fr«i]Ut-ntJy 
in  the  alcoholic  form.  The  halliicination«  in  morphine  delirinm  are  Ie« 
revolting,  and  itn  duration  ic  rantly  more  than  thirty-nix  hours.  Fltially, 
in  this  litter  tnitUdy  a  umrphiiie  injeclJcMi  will  probuhly  give  prompi 
relief.  The  history  and  cliAnicter  of  tho  attack  gcnorally  suffice  to 
(listinj^iuHh  it  frvm  mania. 

The  diagmisiri  of  u  aerrct  mni-phino  habit  ia  \crf  diillciilu  Poriods  of 
excitement  a^nociatc^l  with  oontractt^d  pupils  have  more  than  oiico  led  me 
to  a  correct  conclusion ;  and  the  pntient  is  pretty  sure  not  to  £aoe  the 
dfwtor  withoiii  a  doeo.  An  excuse  inny  lie  made  to  examine  the  aruiK, 
when  tear*  may  be  found.  Still  thin  opportunity  may  fail  awl  riiagnons 
lie  ini|>Ltmiblv  witLuut  seclnsiuii.  Secltisiuu  for  twenty-fuur  or  thirty- 
gjx  hoiu-a  will  certainly  betray  the  cmving. 

Dr.  M&ltieon  has  report«d  more  than  one  case  in  which  this  hahit  wu 
practiiiied  by  a  wife  for  yeritB  witlioiit  the  kn<jwlcd>:o  of  the  hiubaad. 
That  auch  instances  con  be  i;it*d  is  of  medico-legal  importance. 

Prognosfs — If  the  habit  Iw  bn>k<.ni  <iff,  tin?  constitution,  even  in 
btiVL'nr  ca&c!),  will  apiH-ur  to  have  undergone  no  pitifound  doterioiKUon :  and 
the  |»at:cnt  may  ngain  all  or  much  of  his  former  health,  Tho  forecast 
in  extreme  c-Hses  must  )>c  estimat«tt  in  acconlancc  with  the  «pedal 
chutuctens  of  each.  Auttieniic  chm»  are  on  record  of  morphinieu  or 
opium-eaters,  afwindoned  to  the  hiibit  for  twenty  and  even  for  thirty  ymti, 
being  cureil  completely  by  tlieso  oK^(-h(H]«,  Uith  in  mind  .tnd  iKxly. 

I  have  nut  found  insanity  to  be  a  consetjuencv  of  niorptiinism,  save  in 
persons  in  whom  insanity  wa^  already  potentially  present.  In  persona  with 
such  a  proclivity  an  access  of  inwnily  may  Iw  hast«n«^  by  any  reducing 
cause.     Occasionally,  however,  insauily  follows  the  use  of  morphia  mun 
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(.lirecLly  ;  ami  if  wj,  it  u»tuilly  Uiltc*  th<!!  furm  nf  iiumiji  i»f  |)*'(><'cutii)ii. 
Thu  I)nckl>itiiig  of  friwcidts,  wbieli  U  a  nomuioii  s_vmpt*^m  in  orcUiiaiy  c.'w«, 
hecximca  inoru  cxtmvagsuit  and  persistent  Kxcept  on  withflrawiil  of  the 
drug  1  hiwti  not  s«eii  the  cxcittment  or  violence  to  which  the  nume 
moriihiomaiim  would  bo  pixjiwrly  ajiplied. 

In  itno  or  two  cams  of  morphiiiijim  which  Iiavo  como  iimkr  my  notice 
tht'  [vtlient  htw  diwi  suddonly  miiO  iinv.vp+'ctedly ;  tht*  pi-esmnjitioii  is  i\o 
d(iu)>c  thttt  Huch  doiithx  two  due  t<>  liuait  failm-i'.  Keliipstrs  after  Bp|KirL>nt 
ciire  occur  in  fkboiil  70  pur  cent  of  all  chse&   To  this  djmger  I  shall  remm. 

Treatment. — ^There  is  one  uieHTi!«  of  rloHlinjC;  with  morphinism,  anrl 
OQQ  only ;  iiuDiely,  Becliision  in  a  special  r«trcat  and  &u1jini«»ion  to  the 
discipline  therein  providM  for  anch  aises,  Cui-ejt  have  ocwisiijiially  Ijecii 
effected  hy  h<nno  trc»tniciit ;  in  the  OArlier  yeara  of  my  own  pmclice, 
before  special  homes  were  in  existence,  I  played  a  pmt  in  two  or  three 
such  recoveries ;  but  the  enonnoiis  difficnlties  of  curing  the  hnbit,  if 
oiic«  it  have  hold  of  it«  victim,  nvvd  iw  einphasis.  A  wife  can  huve 
no  control  over  her  husband,  nor  contend  ajiainst  a  stronger  will  eUid 
in  the  armour  of  deceit ;  no  hushftnd  has  fortitude  to  turn  a  deaf  ear  to 
the  terrible  cravings  and  perliap*  recnideecent  mnuiiigiaa  uf  his  wife. 
No  nui-se,  no  raodical  nuin  cjui  keep  up  authority  or  aury  out  plana 
in  Riich  oisos,  without  being  overhome  or  deeeived,  A  physician  of 
mnttu'e  age  and  experience  c<uinot  attend  up<jn  such  patients  without 
intemiisBion  ;  n  young  resident  fjhyaician  man  l)ecome8  powerjcits.  Their 
wiline-ss  is  niarvelloiis,  and,  under  the  most  frauk  seeming,  dec«ption  is 
surely  at  work  :  the  physician  may  Iw  certain  thai  u  tnictablc  subject  is 
getting  the  dnig  on  ih«  sly  :  unfnitunaiely  the  liitest  luid  moirt  CHn«ful 
chomieal  obitL'tvera  tell  uh  that  theii;  is  no  tniatworthy  test  liy  which 
kiuhU  quiuiliticv  of  the  uxerctiou  of  morphine  or  uf  its  derivatives  can  be 
delected  in  iht!  nrine> 

The  physician  is  doing  no  kindnoas  to  the  patient  or  his  family  if  he 
triflt.-  with  the  duty  of  insisting  upon  prompt  seclusion.  The  patient 
himself  will  probably  jirottwt  londly ;  he  dreads  thu  hiimiiv  of  the  with- 
drawal, especially  if  he  ha*  Jm^ch  "  cured  "  bcfoit ;  in  spite  of  hi«  belter 
jndgnu'nt  hi^  ^li')g>^  ^i  hii>  indntgence,  and  he  hnrlwnirs  dreams  of  enrJiig 
himsdlf  on  the  coming  of  tbat  golden  time  when  the  trinU  nf  hiii 
world  shall  ceaHc.  Moreover,  many  such  patients  honestly  think  that  the 
sIiiHik  of  withdrawal  woidtl  be  more  than  in  their  weakly  state  they  art; 
able  Ui  hear.  Tn  all  these  ple;»dings  tho  ju<licioiui  physician  will  lend  no 
ear  ;  he  cannot,  no^r  can  any  frumd  compel  the  {uilient  U?  gr>  into  secluiuon  ; 
but  tliL^ri!  ari!  many  maUinal  argmnenra  which  can  lie  hnnight  tn  U-ar 
Upon  H  weakened  will,  not  without  success :    moreover,  the  patieiit  in 

'  Dr.  IlrvrlvU  hni  lltUa  coufldence  (I  quarto  rrom  b  prtviite  l«tt*r)  th»l  by  meaiut  of  tft 
"dlua-rbootlon"  minnt*  .juitntitk«  ol  mnrjiliin  (which  couM  be  iklw-tvd  In  a  cnloaTloM 
tntiitlou)  conld  hv  ili-t«-led  in  uriiiif,  mj^rcinWy  in  n  high  ■col  narcd  iiiiu».  Dr.  MiatUoii, 
bowvior,  rtill  rolls*  on  ih*  \oAk:  mcvX  ttwi,  or  "  BKitlvy  (irwwM  "  :  "To  U«  nwjwcli-il  uriue 
mid  cHTtionatc  of  sodium  Vj  niilte  it  alknlliie.  Iti  thU  put  n  portion  of  eht'irororm,  #ti»ka 
well:  allow  to  Mttle :  Anvoff:  nml  mIiI  a  munll  aiuouut  of  Iodic  aciiL  If  morpbiae  Ito 
prl^«[]t  a  violet  liiigr  ap[w»ri." 
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nitirly  nil  cnem  h  »(i-n'tlr  dc^ntiiR  of  eeiiijiiti^  fnini  liin  Ixindage — if  it 
run  1k>  (liiim  wiOirtut  Uit>  U'trilili'  a  wivncli.  If  tln-Tc  Ik-  itrir  litctil  4lisua»r, 
Mit'li  ju  iiU'riiic  liiHciitDs  rt'iinl  or  iKltitry  chIcuIius  iui  a  Bcpurc«>  i>f  |n)ri,  ih« 
illiniwl  ihiil  mil  )ni  iloiit'  to  n>Lifvt>  thu  niiiilitinn  must  tw  duiit-  iM^fttn'  ih« 
t-iih>  iif  the  ni<ir|ttiiA  hnhit  is  tAkoD  in  hi\n<l ;  nr  the  cure  may  fail  tuid'r 
the  pn.'^Min'  vi  nx-iim'iil  puJti.  It  is  ilmmliW  tn  wiu-ii  tlio  frit^mU  of  ibf 
HiilTcn'r  lH>fiin<tuui(l  ihni  tlic  [letiiNl  of  ilutoiitioii,  nr  nl  any  niU*  of  iT>m'<n1 
fiiitti  )iiiiiu\  tuny  \tc  ns  loii^  its  twplve<  iminitiA ;  but  tite  tinu'  uf  p- 
cAi)  )m'  U>tlt*r  iliw-AiMMvl  vrlwn  the  mctaiis  <if  cim>  anil  tb«  t<rti<)>-: 
n<tii[Kut  havp  Iwi'ii  ciiiuuttoml.     The  fint  luirt  of  the  eitre  is,  of  eoane,  the 


n-ithdrtiWAl  of  tho  drug;  am)  it   is  convenient,  therefore,  that   I 
now  df^criW  iW 

Symptoms  or  Withdrawal.— Tht*  chiff  ami  tmst  grieroaa 
itt  the  •lui^t-nms  iviIU|>m-  which    may  fullovr  witbdrnwal,  and 
withtlniKAl  Ik'  »U(lil<.-i>  tuny  r^ach  au  alaraiiiig  and  evt-n  a  fatal 
If   the   ilnii;   Ih'  wholly  vrilh<lran-n  at   the   bt'^nnniiii^  an   anxxm 
)«Mii«<Nii   »iul   inxMUntihlc  yxvritings  mark   the  appnnch  ol  Uw 
ontvtiii;;   th«  kiwv-jrrkts  which  were  deficient   or  even  ahaent, 
exa^^nilitd;  anawlheata  givi«  way  L«  liyiKnetbeaia ;  the 
to  |xtL-r  tb«  room  in  a  Mau  of  tKaulous  exciteoiettt,  wU^ 
an    aj^uly ;    be   springs    ikeplcas   &om   bod,    be    ts   cbakfs    hf 
awmt  standi  npon  hts  skm,  and  alin  rnns  fmm  hia  MoMh.      F 
cbilU  and  frwp>n«M«>  or  sharp  aoceaaea  oi  pyr<riia  nhem 
■pie,   —wifiwg    StK   dcmtbly  pallor,   lankiii^   natiMa   and 
mtMMled   ttf-   fbUowrd    by  Toautiag  and    diwiboa;    the 
and  arc  ahtjqcub  in  ib«tr  mimmMAaiou ;  ^Mcch  and 
as  U  pakiad;  haUaaaataoni  of  Tiaan,  of 
lake  pLMn— ien  of  tlM>  aund,  aod  pass  {Mo  a 
Umi  tbe  ouMK^M*  aUvmiUnt  will  take  care  tbat   rmMot%  aad 
twra  WPTud  aad  tha  viadowv  secutrd.     At  tim  stag* 
in,  and  at  aay  mmbhC  ;  tbe  pbraeiuk,  witb  bis  ayria^ 
laajl  dune  *4  awcpbia*     wt  mm.  tsntb  ot  the 
lam  tW  fBliml'ii  «k  lor  aa  iwiiMil      If  tbe 

k«**4aaa  Msi  ba  m il;  ■■■■■«■  hawfl  da 

ikc  patsaat'c  paba,  aatan^  any 
lUi  m^i  tba  pbIh  aar  fatll 
WbartstoiWi 
1 1  Mt.  trna^  ia 


sbouU 


if    tbe 


I 
I 
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am)  the  vou-e  hollow  ;  the  linilw  may  twitch  ;  the  pube  C«a8e«  at  the  wrist, 
aii<l  the  digits  of  conscioiittiieae  fnil.  Tlii8  threatening  condition  may  hufc 
even  for  an  hoiir,  or  iiuiy  l>o  rf[H-/it«i)  nj^kin  and  uj^Mtii  within  tlio  duy. 
If  the  onltnary  eoixJinU  fail  to  put  oil'  the  limiger  the  injoi-lion  of  a  »mjtll 
qtiAtitity  of  morphine  iniut  be  made,  k'ttt  conipletic  collnpse  set  in.  K(ir- 
tnndiely  thi*  reme^Iy  Tw>ver  tuiU.  MHrnii.-  iis  of  opiinon  th»t  th«  Kvitiptunm 
are  due  to  puisoiiiiig  by  ti  derivative  of  myi-phiiie  (oxydiiuoipbiiif)  in  tin- 
By»tem,  the  i'tr*!ct8  of  which  are  nuutrtkliRed  hy  iiRii-phitio.  CU'jirly  llir 
Tollftpse  in  no  iii«re  ooriBWjueiic*.*  of  the  vutnitiuj^;  wild  diiirrhu-a.  As  the 
Kiiddoi)  withdrawal  of  morphine  ia  no  lunj'er  practised  this  collupai'  n.ay 
pass  out  of  o))scrvation.  Ixiviiutein  in  Cjormany,  and  I  m}'sc-lf  in 
Eng^nd,  forniuily  advocjiterJ  Budduii  and  complete  withdmwal;  what 
Dr.  I.evni£t«iii  wotild  now  havo  adviawl  we  canrint  tell  ;  Iiut  fi»r  my 
own  part  I  havo  h<*ome  a  convert  to  the  pliui  of  grndtial  withdniwal, 
utid  1  hdii'VC  iJi*.  l.«viiit<ti<iii'H  practice  wait  itiiMlill<'<l  in  liis  lalur  yi'ai's. 
I  formerly  opposed  gmthiat  withdrawal,  l».-cau^ij  I  had  nut  sitcti  a  clcnth 
in  ooTtAvqiience  of  thi»  siiddt<n  method  (though  I  learn  on  gotxt  authority 
that  «iich  deaths  liavc  tHTiiired),  lH>faUHc'  1  th<iu|(ht  it  nioiv  vniul  to 
pnrtmct  the  misery,  as  it  in  morp  cruel  to  pull  out  n.  tooth  alowly,'  nntl 
chii,>fly  l>ec^u8B,  in  the  iilisence  of  homeB  for  iHoUticn,  it  wae  imj^orlant 
to  fivi  over  t)i«  rrittiH  licfnrit  friciiilK  or  piitic-nt  shiHild  liare  time  to 
interfcro  or  repent.  For  the  nipturc  of  the  hahit  once  made  the  ehain 
for  the  while  is  broken,  iirid  thu  dangur  of  relujNie  is  not  m  inimediHte  as 
in  the  esM  of  aleohol.  Withdrawn!  once  clfectwl,  tem]iorHry  recovery  at 
any  rat«  is  asnin-ed. 

But  if  the  patient  can  he  consigned  to  a  bnme  where  thea%  ie  no 
ilangiT  of  interference  with  thp  regular  prtigrcsw  of  treatment,  I  prefer  a 
more  gmdwil  but  yet  expeditious  method.  A  sudden  withdrawal  is  not 
only  more  tlangenms  to  the  patient  than  a  method  which,  though  rapid 
enouj;h  to  end  the  trial  qiiicWIy,  is  not  sndden ;  hut  also  convale^eeiice 
may  be  made  more  tedious  by  the  heavier  stress  of  the  sudden  method 
on  the  suflerer ;  ami  some  Bymptom,  euch  e^fwcially  i\s  iliftnhwJt.  may 
periiiftt  and  prevent  complete  rccoicry.  If  the  prtwtration  in  the  Midden 
methoil  be  so  great  that  the  patient  is  unconscious  or  semi-conscioiui,  and 
knows  or  rememhers  little  of  his  agonies,  I  admit,  nevertheloas,  that  the 
■hoclc  to  th^  system  may  not  l>e  much  \f*»  for  the  veiling  of  his  conKCio^la• 
and  the  delirium  may  be  so  violent  that  for  such  cases  a  remoto 
:ment  should  be  provided  in  all  cftse*.  The  (idvocat^ft  of  tho  rapid 
(not  sudden)  methmlj*  idlege,  moi-eovur,  ami  I  l>ehevc  truly  alle^,  (hut 
edli^He  never  oecun*  except  oti  sudden  withdmwal.  If  this  lie  so,  it  is 
needleaa  to  say  that  t<uddeii  withdmwa),  save  in  mild  ivutes,  should  lie 
abandoned.  Aaauniing,  then,  lliat  wo  are  not  obliged  lo  srmtch  oiir 
^notory,  and  that  the  piktient  h  soeiirc  tii  a  kindly  home,  we  should  prefer 

'  A  iRoriiliiDiid  patiRiL,  nxprricni-iHl  in  nirva  ktiil  rcUfKwa.  toUl  Dr.  Grlenniejrer  thai  kIost 
williilrawKl  is  worn;  pv»ii  ibau  the  kuiMpii  indlivl.  Up  I'orujiuwt  tli«  foriLi«r  lo  liitiug  olT  a 
ilop;'-'  intl  Ml  by  l>lt.  All  aullion  tvfne  ttiHl  wiUi'tfjw-uI  ts  mora  dlitrHilu^  to  Ibu  ifijactor 
tliaii  tu  till:  nitvr  of  tlm  ilrug. 


^ 


lliL-  TtiixHrioi'l  hut  »l\W  nipicl  iti'Hhod  as  prACttA&cl  hy  Dr.  Mnttimui  uiil 
utLii-r  L'.v]KM-ii;iiou(l  jjliysicuijis  of  these  iustitutiotia. 

If  iho  habitual  qimntitylm  small — h_v  which  1  mean  not  more  ihaji  thnw 
orfourj[p.iiii8»d«y — th*  wilhdmwal  in  men  may  K' sudden,  ami  the  matter 
thiu  settLtxl  otf-haud.  In  women  or  shattered  men  a  little  more  CAUtiun  ia 
Dbe«83ary.  AgnJn,  if  the  qiuntitiett  he  more  thnii  five  gntinB  a  (Iav,  hut 
the  [Kitiuiit  on  the  hit.ht>r  nido  nf  cachfixin  aiuI  cnmciatiun,  m^iuo  tirisknn* 
of  n^funuing  »m.1  may  be  jii8tifie<l,  and  the  enemy  expelled  withuiit  mud) 
piLrk^nng.  But  in  the  cohu  of  those  who  have  nimndoned  iheiuAclves  to 
hirge  doses,  and  nrft  oftj'n  cachwtic,  and  brought  low  in  nutrition  sod 
stivngtb,  the  physician  (and  1  need  nut  s^y  the  physiciati  only),  after 
le.-iming,  »o  far  ns  may  1ie  piM»ible,  the  hjibitnal  dotted  and  the  ciutonuiy 
hour*  of  indiilgtmi^ft.  may  adniini^t^r  during  thf!  tir»t  twenty-four  hour* 
ono-half  of  the  luual  quantity.  Halving  this  again  and  again,  iii  five  tu 
seven  days  the  dones  may  reach  the  vanishing  point.  Alt^ongb  ia  Boae 
nteaaure  the  ii.'«nal  hmm  of  indtdgence  are  to  I>e  ol)«erved>  especially  the 
la^t  doite  at  night,  yet  the  number  of  injections  should  be  reduced  ilb  well 
as  the  total  i|imntilv  of  the  ilnig. 

It  is  nei^lleKH  to  8Hy  that  alruoi)>i  everything  now  depends  upon  the  tact 
and  integrity  of  the  attendants,  to  whom  enormoiu  brilws  may  be  offered. 
Kor  must  they  fail  in  afltntieness,  for  a  morphinist  is  an  aMute  peraon, 
and  often  hiw  inorphinl^lic  or  other  perverted  allie*  oiittide  the  hoii«& 
The  patient  on  admission  must  have  a  bath  in  onler  that  all  hitt  clothe* 
and  person  may  Iw  aotirthed ;  he  must  be  taken  from  the  bath  into  n  wanu 
room,  in  wJiivh  are  n<»\e  of  lii»  uwn  effects;  ulippers,  lelteiii,  Uioks,  aod 
the  like  iiiugt  lie  minutely  examiited,  or  noi  udniittMl.  AUt^tions  of 
aleoploMneAi  must  l>e  accmtitely  t*wled  by  the  nurse's  rocord. 

By  this  methixl  the  accidente  of  cullap»e  or  violent  diarHlcea  arv 
avuidix]  OIL  the  nne  hiutid,  and  on  the  otiier  we  do  not  dmg  out  the 
patient's  iufFeringa  undidy.  Dr.  Nfaltison  in  Broctklyn,  while  withdrawit^g 
the  morphine  as  quickly  as  the  individual  stale  nuiy  justify,  giret  30 
gmitw  <if  sodium  bromide  on  the  first  day  to  ejiae  off  the  sufToring,  and, 
adding  74  grnins  daily,  reaches  80  or  90  grains  a  day  as  the  moqthinr 
com*.^  tu  HU  end.  He  then  gives  30  grains  of  triojial  every  night  for  a 
week  ;  r«lucr«  this  in  the  wnok  followitig  to  hnlf  the  dos*,  and  emU  the 
cawj  with  a  little  cblonil  liydnite  in*  pBraldehydu.  Other  phyHi4:inti9  inject 
eotleinu  when  all  morphine  iit  Uikea  olF;  but  it  is  nut  very  efiiiaicinue,  and 
injections  shonlil  be  gi>t  rid  of  as  souii  as  possible,  what«vor  tiie  sutHtanc* 
convey«<l  int«  the  IkmIv. 

&Iany  other  drugs  are  recotiimotidnl  by  this  ph^vsirian  or  \iy  that,  m 
euiTogRt«e  for  moqihine  after  the  i-eductiun  or  removal  of  the.  dnig — with 
as  cbloralamide,  sulpbonal  (said  not  to  Iw  so  gtnnl  hm  trional),  monobromide 
of  camphor,  and  tto  forth.  Fur  my  part,  as  I  have  expLained  iit  the  earlier 
part  of  thin  article,  next  to  morphine  itself,  I  find  cafTeuio  the  mo«t 
useful  aid  in  oomlrating  nynr^po  or  culiapM*.  Fur  the  same  purpose 
copi(Hi>i  hoi- water  clysters  (lOfi")  ai-e  useful  aii<)  seem  to  «)otb«>  tbe 
diarrhixa.     If  the  stomach  Im)  so  disturlied  that  absorption  is  liki^ly  to  be 
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slow,  tlioii  no  doi|l*t  it  is  Wttcr  to  injcrt  ihe  calfuiiie.  It  is  well  alw)  to 
'  liirow  hot,  strong  troffoe  into  the  rectum.  Tho  bromides,  in  my  ex- 
perience, jire  chiofiy  iiiteful  at  the  moment*  of  excitt-nivnl ;  hut  whether  it 
be  that  I  am  hiLrdbciirted.  or  that  these  periods  are  too  evanescent  to  nceil 
special  remwiits,  I  am  indi.ipoaed  to  give  ilnigs  which  are  of  tho  nature  o( 
depressant*.  I  am  the  first  to  JiHniit  thitt  my  experience  is  very  miuilt 
Iw8i<)e  that  of  Dr.  Muttison,  yet  1  would  doprecato  the  uae  of  all  or  aiiy  of 
the  narcotic  siilwtitute^,  save  in  great  difficulty;  "ut  snccedanoa  aint 
alien!  penculi."  Oive  the  h»ir  of  the  dog  tn  \ivi-  hh  you  uiiutl ;  graduute 
tho  descent  of  the  doBett  of  it  b)  the  viuuRhing  [>oiiit,  and  nmke  the 
tnuuitton  in  the  individuiil  case  ah  rapidly  a^  the  constitutional  stnte  and 
the  gnin  of  the  habit  will  permit ;  i>ut  Iiewnre  of  teaching  tho  patient  the 
uae  of  tt  new  narcotic,  ('neaine,  which  ha.^  been  recommended  U£  a 
temporary  substitute,  is  a  moat  mischicvrnw  agent,  and  13  careftdly  avoided 
by  all  physicians  who  have  experience  in  these  conditions  [see  Section 
on  "Cocaine  Poisoning"]. 

Whatever  the  value  of  auxiliary  dnigK,  tho  importance  of  nourishmettt 
is  tenfold  greater.  Without  the  utmost  care  and  uigency  in  feeding,  (he 
most  promiwng  case*  may  do  ill.  The  dietary  must  he  of  the  moat 
gOiieroua  kind,  as  the  stress  lies  heuvily  upon  the  piiie<l  iMHly.  The 
trie  CBiarrh,  [wrhaps  always  present  in  a  greater  or  lesa  degree,  is 
Mrioiu  interference  with  this  purpose.  W'hen  the  nausea  and  vomit- 
ing are  truuMesome,  cold  meat  jelliets,  iced  cofFce  ivjtli  \k  without  vreani, 
i<iwl  rhnmjjiigne,  and  the  like,  iniiMi  Imi  tried  by  ilie  nioiiih,  and  supjjlf^ 
ment4.-<1  by  nutritive  enemas  [see  ait,  on  "  Dietetics  of  the  Sick  "].  As  the 
Btumaeh  Iwtomes  more  capjillu  of  work,  turtle  and  other  strong  euups, 
and  like  gimei-ous  and  restorative  fiMtds,  nnist  be  preHsed  ujion  tlio 
patient ;  and  gentle  mawwge  used  to  pnmiote  alinoqjtion  ami  lilotjd 
fonnatitin  [ace  art.  on  "  MasKnge  "  in  vnl.  i.]  Ak-olnilie  n^nu'dieK  ninsl  )«■ 
llAod  sparingly  and  omitted  an  >ionn  as  posniblc.  As  crttiVRj('»crnc?r  advanocs 
the  nutritiim  veiy  rHpidiy  improves,  masHage  may  lie  more  freely 
used,  Umic  r]ouehe»  carefully  lulmiuiHteriKl,  and  drivea  in  the  fn>8h  air 
prondod,  whieh  are  better  than  tiodily  exnrcLw ;  tho  maiuagn  pm- 
ducuB  as  much  muscular  movement  as  the  p.'>tient  eau  Iwar  without 
fatigue.  It  is  aiuM  that  casns  of  "hystt'riral  neuroais."  comliinrd  with 
morphinism,  iu"e  ofu-n  cured  in  the  pnieesH  rif  withdniwal  whirh,  indi'ed, 
in  the  latter  ptirtti  nf  it,  diHer-s  tittle  from  the  method  of  I>r.  Weir 
Mitchell.  It  LH  KtJited  by  m^ve^d  authors  that  on  withdniwal  of  the 
morithia  the  aexual  apjietiU',  long  in  abeyance,  may  return  viindly 
and  even  uncontrollably.  It  i«  thernfure  of  the  utmont  importance  that 
women  should  be  atb'iuied  by  mature  nurses  of  their  own  sex,  and  men 
by  male  attendants  only 

It   hafl   Iieeri    my  iniHrort.nno   to  eae   the   pains  which   led   to   the 

morphine  haliit  return  \rith  the  snpprejwion  of  it ;  ft  moat  di.Hh[-Arl«ning 

event.      In    one    of    these    ca.'ieA   tho  patient  wtis  an  old   gentleman  of 

enty  years   of   age ;    the  other   a    lady  not    in   a  reti-eat,    and    not 

Hlibmitted    \m  Hpecial  feeding  and    mnwage.       Bhc  remained  emaciated^ 
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atKl,  »s  htT  HiiH(;ritij.'8  were  renewed,  her  fricmU  acquiesced  in  bvr 
return  to  morphine  lus  the  lesser  onl  of  the  two.  The  patient  ir»s  oat 
lUKler  fiill  control,  aiwl  the  caw  occiin*v(l  Inifore  Dr.  \[itcheir«  ineth'Ml 
had  nitiuiied  it«  pi-eseut  bciicticetit  vifgue.  Ihirin}^  the  last  t4.'ii  rean  we 
hnve  all  l>econie  more  iilive  to  the  fnct  thnt  in  thin  neurotica,  vhRtbiv 
submitted  to  formal  s«Yclu«on  and  inntii^age  or  not.  thr*  first  duly  of  the 
physician  is  to  press  nutritious  ftKnl  ujjon  the  fiistidioiLS  pnticiit  until  ■ 
gilbtrtantijil  (uklition  to  the  bodily  weight  is  regained.  Fhysicifins  experi- 
enced in  nior|ihiriism  (tssurc  m,  corrtu'tly  I  trust,  that  thrAe  refnidej*ceiil 
paiiis  gi'aduAlly  disappear  ugiuii  if  restorative  troatment  W  persistently 
carried  ntu. 

After-treatment  and  Relapses. — I  have  spolcen  of  wrluMions,  or  at 
any  rate  of  absence  freni  home,  so  long  us  a  year  or  a  year  and  a  half. 
How  can  this  be  necessary  when  the  withdrawal  is  completed  JD  a  wiwk 
or  two,  and  the  craving  thu«  fmnuimrily  overcome^  In  dwiliiig  with  thw 
part  of  the  subject  I  hiive  to  f^penk  first  of  the  disposition  to  ruhiitse  ;  fur 
it  is  upon  thi»  disposition  that  the  insecnrity  of  the  results  nblaineil  by 
the  a*«ivo  m«thoii»  dcpendji.  On  the  whole,  my  own  cases  have  shown 
no  great  tenrtency  to  relapse.  Setting  aside  half-witted  and  scmi-insant 
morphinistfi,  and  a  few  cascs,  treated  in  the  jwist  with  le.«  detentii nation, 
in  which  returns  of  pain  forced  the  »nt1''ei'erH  again  to  sumnioii  lIic 
treachtrrous  familiar  to  thi-ir  service,  the  good  results  rtf  the  castw  weaned 
undiT  my  oliacrvation  or  within  my  knowledge  have  lieeii  almost  always 
poriniiiieuL  In  tliia  respect  my  [lei-stjual  experience  of  Qiorphinism 
hats  been  Ear  more  satisfactory  thiiii  of  alcoliolii^m ;  I  have  too  uftcv 
seen  a  reclHime<l  morphinist  lK>comc  more  or  less  of  a  toper  Still  1 
am  bonrid  U\  ;idniit  that  publi^ht-il  statistics  do  nut  K*ar  out  the  pernUH 
neiice  of  the  cure&  [n  (Seniiany  the  n^iilts  seem  to  he  loss  pormaneM 
than  in  fjigland.  Of  8l'  patients  lotorded  by  Levinstein,  61  fell  Imck ; 
2b  were  women,  of  whi>m  uiily  10  fell  Imck — which  niK-Jiks  well  for  that 
wx;  of  32  doctors,  36  fell  back,  an  awful  reveUtion  of  our  frailty! 
Oppcnheim  also  refers  to  the  large  proportion  of  haeksliding  docfon — 
iiialf  or  fi'mitlf  ;  in  hi>t  figures  93  relapi»ecl  out  uf  250.  Of  lOO  tnalca  to 
hif  sei-ics  Vl  were  dDeU)rs ;  next  to  these  canio  ajKtthci-aries.  chemists, 
dniggi^ljt,  idiil  othei-s  who  by  their  calling  arc  familiar  with  drugs,  aiwl 
in  pos>'e[<iiun  of  them  ami  of  the  means  of  their  uho.  In  a  piper  rwad  at 
the  meeting  of  the  American  Mi>dioal  Association  at  .San  Francisco 
in  1894,  T>r.  Mattiwiu  iv|K>rti.'d  that  of  300  patients  1  |K  were  medical 
men;  and  in  another  set  of  tigurcs  62  nut  of  125  were  of  o«r 
profession.  We  nntst  ntlmit,  then,  thnt  of  the  Uteksliders  our  own 
profeiuiion  fui'ni)>hes  a  large  proiK>rlion.  So  far  mk  per«<iiuil  impn»- 
sions  may  go  nithout  figures  1  Hnil  my  own  experience  to  point 
in  the  same  direction ;  though  I  have  seen  several  guod  csMs  of 
permanent  cure  in  meilical  men :  medical  mi>r]ihini8ts  are  not  to  W 
without  hope.  Dr.  Osier's  judgment  is  tbat  the  niorpliinisl  is  "uttly 
t4io  apt  to  ri'Upse  into  the  habit."  My  own  impression  is  that  if  thr 
alcoholics  and  wrecks  of  other  sorts  were  sepamU'tl  from  the  heap,  tbr 
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rfoord  of  pfrmaneni  cures  would  stniiil  fur  >ietl<T  thflji  iKmo  fijijures  in- 
dicate, fiijuriw  which,  properly  of  Cdnrac,  include  riinrphiiii&tfi  of  nvcry 
kind  AiiiJ  (l4?gri:'u.  In  the  case  of  n  ro^poctabl^  BinntT uith  ^fKut  home,  und 
friends  to  hrlp  hiiii,  I  think  a,  favoitniMu  pi*o^rju«tK  ihmv  )h3  givvti  if  after 
four  or  six  we«k«'  n.'sid«iiL-e  in  u  lutruat,  uccurditig  Ui  Lho  (wvi-rily  (if  tliu 
.,'OBrtaiii  procauldona,  such  as  I  will  now  set  forth,  bo  (^arefulljr 
«(irn«it  out. 

The  Afler-cure.  —  All  observers  experienced  in  morpbiniein  are 
I^tc^hI  that,  unh'ss  circumstantvR  forhid  it,  the  patient,  aft«'r  the  with- 
dnw»l  iti  estjihlished,  ^ly  in  two  or  three  months,  ghouhi  talie  »  sea 
voyuge.  Krlcniiii'ver  well  {wMfits  tint  that  of  the  mjiny  pnvo  ohjertiona 
to  a  slow  tapering  oU'  of  thi*  dusi-s  uf  niorpiiirie,  not  tlie  h-jiat  is  the  wiiste 
of  valititble  time  which  ought  to  he  given  to  the  after-cure.  A  persoiinl 
nMdioal  attendant  is  not  UHually  nfivasar^'  if  the  health  Iw  reatored  ; 
all  well-found  ships  have  a  oiedical  man  on  hoard,  who  must  l>e  luudo 
aware  of  the  former  hahit?  of  the  patient,  and  lie  warned  never 
on  any  pretext  whatever  to  jiennit  (he  p.ttiont  the  use  of  imrcoties  of 
any  kind,  or  to  iidiniiiisler  them  hinii-ieU,  except  luider  eume  extmoidinaiy 
circumstances.  The  voyage  should  htst  for  some  months.  The  travelling 
compNnion  nnist  lie  a  person  of  m>me  aseendency  over  the  ]>atient,  whose 
will  indcer)  is  usimlly  weakened  by  his  previous  cxiresses ;  and  to  him  a 
grave  warning  again8.t  alcohol  must  alw)  Vic  given,  frir  these  dihipid^iied 
creatures,  if  they  do  not-  relapite  into  moiphinisni,  often  fall  untk-r  the 
bondage  of  drink.  If  n  seu  voyage  he  out  of  iho  (jUGKtiotL  noxna  means 
must  he  found  of  e.stahlishing  the  patient's  healtli  whik*  protCL'ting  him 
from  thai  i.-untaL-t  with  llio  elititw  mid  liurshiiess  ol  iJil*  world  which  he 
cannot  bear  until  nutrition  ib  thonmghly  restoretl.     During  this  interval 

»<loiiche«  and  othi-r  corixilionnit*  mutt  lie  erajiloyed  in  order  to  steady  the 
nervous  syiilem.  But  the  i-an-H  atid  stress  uf  the  world  aie  not  the 
only  stones  of  Htnmhling.  M.  I'fUll  .Sdlinr  hji*  <lcsfTihed  certain  tides  of 
recurrent  L-raviiig  which  hctst-t  the  convulestcnt ;  for  twelve  or  eighteen 
monllifi  after  the  cure,  M.  SolliiT  niiyn  timt  eriHiw  may  euniu  on,  htHting  for 
twonty-four  to  thirty-six  hourw,  during  which  time  tlie  pftti«?nt  is  po»- 
seBsed  hy  a  sense  of  iutolendile  wearinetiR,  dyi>jiepsia — shown  by  Hushing 
after  meals  and  hiiut  i)f  ajipi'tite — ^shiggishnrss,  and  even  dian'h<i-a  and 
"biliousneas."  That  this  is  nunc  nr  less  triip  I  can  aver,  though  I  have 
not  8Q  accuiutcly  ollser^(H!  these  systemic  flilttuiitions  a-s  M.  ^ioUier  hag 
done.  The  times  of  trial  pri-snnialily  begin  as  overwhelming  psychical 
yearning,  and  take  their  origin  in  the  nervous  xystem  ;  the  gastric  und 
other  symptoms  being  eeetindary  to  the  nervous  peiturlmtions.  However 
this  may  btr,  we  know  that  such  a  rrnirjctit  strife  may  be  the  lot  uf  the 
futient  for  a  svi\T  or  mure  idtt-r  the  wvaning  ;  and  herein  lie  tlie  riMisoiis 
for  advising  a  long  tutelage,  unle-sa  the  patient  can  Iw  carefuHy  watched 
by  his  friends,  ff  thf  patient  havf  no  jurlii-ious  fricTnli*  lu  ntviire  him 
against  these  resurgent  tides  of  lemptution,  a  long  rcsidenee  imder  the 
vdiacipline  of  an  institution  may  well  lie  iicce^ssary. 

It  has  lieen  helfl  by  the  courU  of  the  Unile«i  SiuUis  that  addiction  to 
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morpliiji,  even  in  grwit  f-xocsa,  is  nni  ftiiff)ci<'iit  aIoiiq  to  prove  t^stanictiuuy 
iiiciipacily.      I  believe  tho  queetiun  has  nnt  amen  in  tlie  Kiigli»b  courU. 

Hypnotic  siij^gtHntion  liiut  Iwiui  recommpiulni]  »6  a  riiru  for  iniir|>biiiifiBL 
I  luive  no  personal  «x]>nrienefi  of  tho  method,  but  I  have  takun  Booir 
[xiiii  U^  discover  iu  Wrtnes.  So  far  as  I  can  judge,  it  Ja  in  mild  cum 
only  t.h;it  thi»  r>i^m<»ly  luu*  hat)  t'Vf^ri  tlie  appoamiice  of  siiooees ;  and  10 
send  »  ptLtient  quickly  nut  into  thv  wi^ld  again  under  "  ffuggesdon  **  i» 
to  court  the  fiuiun!  which  will  probably  follow. 
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On    80MX   UTHKK    iNTUXICA.NI-H 

flASHREftlt  roiflOXlNCr. — The  action  of  Indian  hemp  in  u|>on  the  bruti. 
it  is  both  a  dftliriaiiL  utid  a  )TO{K>nt)i.',  In  eniiill  or  robttirel^  miaU 
doiict  it  givL-s  ris<^  to  gay  baltnoinAliotiTk  at  any  rate  in  Kome  penon 
and  nu:«a ;  it  is  also  said  to  act  aa  an  aphnvlitiiac,  the  dreamn  bc-in^ 
of   a  lustful  kind.      To  Eurojreaug,    however,    this  dc»:ript40ii  scaroelf 
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npplk>» :  ihe  ilreams  are  simply  diaagreatble.  The  drug  pnxliices  in 
8ORIU  persons  a  curiotiti  loss  nf  Hentte  of  time  Mnd  t<p»cc  (I^uiler  Bninttm, 
Marsball) ;  yet  it  U  said  that  during  the  hall ucioa tor jr  stage  the  patient 
mftv  answer  questjong  nrid  even  conHiict  himself  rationally.  The  wnsory 
nerves  arc  Jienumlwd  Jiiid  ttie  pupil  is  Hilat^l.  There  are  no  c-onstant 
symptome  of  respiration,  pulse,  or  teniperatiiie. 

It  is  stated  by  the  "Indian  Hemp  Drug  Commission"  of  ISSS-g^ 
that  "it^  mo<lerato  use  hfw  no  physical,  ment;d,  or  mural  iU-otrt-fts  what- 
ever." "Ita  excessive  iiae  injures  the  physical  coiistimiion,  and  may 
L'ause  dysenteiy  and  bronchitis.  Il  tends  to  wi?alcen  the  mind,  and  may 
cause  insanity  sometimes.  It  induce*  mcrit»l  depravity  and  ijovertvj  but 
j-aix'ly  crime.  The  injury  caused  by  excessive  use  is  confined  alniuni 
exclusively  to  the  consumer,  atid  scarcely  affect*  sociciy."  The  Com- 
niisHioEi  thuii^lil  that  careful  inquiry  reduced  the  proportion  of  reul  hemp 
drug  cases.  "Of  222  caaes  of  insanity  neerlbed  to  hemp  drugs  in  the 
Lunatic  Aaylum  smiements  of  1892,  only  98  are  found  on  careful 
i[i({uiry  by  the  CipmmiBisiimers  to  have  any  connection  with  tln:*ui.  Th« 
n-«ult  ia  chat  tA  the  whole  number  of  eases  admitted  to  lunaiic  a^yluma 
(in  India)  in  that  year  only  "'3  per  cent  can  be  ascribed  to  hemp  drugs, 
and  if  tjwes  in  which  hemp  dniys  have  bcvn  only  one  of  several  pussiblo 
caiuei!  are  umittcd,  the  |H-ri: outage  falls  to  4'?.  .  .  .  Hemp  drugs  cause 
insanity  more  rarely  than  ho*  popularly  been  suppoied,  and  the  resultant 
insanity  is  usually  of  a  l4>mpon(ry  character  und  of  shorter  dumlion  than 
that  due  l<o  other  ■onisne."  The  lat^^t  account  nf  hfUtheOKli  insanity  wc 
owe  to  tJr.  \VarnocIc,  the  able  and  energetic  reformer  of  the  ("airo 
Lunatic  Aeyium.  ]  extract  the  following  paragraphs  from  Dr.  CUmeton's 
revinw  of  Wiipn<M-k's  KeiKirt  for  189fl  in  the  Jtmrrud  0/  Menial  Scwncr^ 
October  1896: — 

Dr.  W:iniii'-k  hw  some  intending  facts  in  rcKnrd  tu  htwWwh  and  it«  mi>nlal 
•■fTt^cls.  Of  his  203  admioBioiw  in  the  lut  lialf  uf  I8lt5,  -10  were  put  duwn  lo 
the  tihiiBe  of  hashraeh,  and  40  more  to  the  combined  elft^cUi  of  thii>  iJnig  and 
alcolidl.  Of  80  ca^ti  only  5  were  wouu'El.  In  41  per  ci-nt  nf  all  )ii^  lualc 
pHiicntfl  haoheeeh.  alime  or  lombiued  with  alrohol,  eausi-d  ihe  lii^i^ane  :  while  in 
only  7  j-ier  cent  of  lii«  female  ^AlleutH  wiw  this  the  cjwn-.  After  stating  that 
the  hahit  of  ■'ntoking  Imlinii  lieinp  is  widely  prevalent  in  K^pt,  he  asks : 
"  Is  there  a  form  of  inwnity  produced  hy  this  habit  so  frequently  occurring  or  of 
BO  peculiar  n  tyjtc  that  it  can  lie  iti-moimtrated  by  aeyluu)  statistic*  i  And  it 
hmhcffh  a  pnient  factor  in  Ilic  pnxlntrtitjn  of  insanity  in  Kgv-pl  I"  HU  eon- 
dnaioiia  A»  ;  "  I.  I  liave  nn  doulvt  that  In  i|uiti-.  a  (-iiiiNidi-mbli-  tiiiintxir  tirr^M-H 
here  ha^lieuiiii  In  tlir  I'bief,  if  twt  tin-  oidy,  (uilinr  nf  Uif  iiieiilnl  diiufH»>-.  S.  1 
doul)t  vrry  much  if  htvlieesli  innaiiily  rrtii  \>v  al  jut-w-iit  dia(,nii»ifd  hy  its 
cliiiii^ai  ihiiTarUir*  HUme.  Many  lniJilR-f«h  rnwx  n-cov«r  alniosl  immediately  ou 
their  lultiiUxion,  hd  iihstitR-iiLr«  from  llii-  ih-ii^  l>einK  in  Buvh  ciu>e«  fi<)lowed  liy  a 
ceMHtiou  of  llie  morliid  nyinptoiu*-"  TIhi'  "iiiUh?n  and  rapid  recovery  ij  the 
nio»t  patliii(jnomonic  Byniptoni.  He  clji^fcilife  tlie  usiml  types  of  lia»h««i>h 
insanity  as  tteiiijj ; — 

"a.  ffushet^h   IntturtedlioH. — All    lilateil,    rt^ckless    alaie,    in    which    optioil 


i 


90* 


SyS7R.\f  Of  .VKDIC/NE 


tui]|iicniatii>nK  ait<l  cli-lD^-tum*  iIiac  ilt-viU  pcMaef*  tbe  Mibjeet  fn-^iui^ntly  exJA 
Soiiix'lJiiKW  the  concliiiou  nmoiinu  to  ilfliriniu,  which  is  tmutllv-  miliWr,  nwa* 
inAnoKi-abk-.  and  lam  ii>n;n»sLre  tbsn  th&t  of  sloohol,  aud  cxhlbiu  none  of  th« 
otnicit'.  }ilicitoiiiciu  <>f  the  latter.  Rocnvery  tAkcs  place  in  a  ilajr  ut  tnn-i,  or  \rM ; 
anil  thi-  patient  iwially  rccogaisvA  ihi?  canae  of  hia  ex^'it^metiL"  In  cotini-ctittii 
with  thiit  "intAXicntion"  Dr.  Warnixk  a.ika  if  th«  aubject  of  it  t»  lu  lie  bald 
re»))i>n8i1ile  for  crimeti  cnniraillfil  in  tiiU  Ntntf  or  noli 

"  b.  Aral*  Jtfantcj.— In  thiM  ty|>e  Icrrifviiig  lialtiiriiiatitiOB,  trar  of  nrigfa- 
Ixiur*,  oiilntg<?(iu«  (wDiIuct,  cuDtimml  rt-i'tlcsKiiL^w  unil  ttilkiii^;,  i>l««{]|««Hn«fl% 
exliiiiiotioii,  trmrk'il  ituohcrt-iici.-  itnd  roinplet^  nhwirptinn  in  iimne  ideas  ar* 
the  pruminviit  Byiniitumii.  Such  c-mm  laeL  Futne  months,  anxl  do  not  »I«ny» 
recover. 

"r.  tVeak-Taitt'ialntn — with  a«utt!  niit1ih.Nkk>  after  en«h  husheeah  ezeoK. 
ThtMw  cuMs  Aiv  vrry  numerous.  While  lu  iirsi'leiici;  cu-'h  [«lifiiu  am  quirt 
luutilly,  and  wvU  U-huv«d,  and  only  Wlruy  tlie  iiiijuirvd  otatv  of  their  hmim  Inr 
bvinj;  over- talkative,  tAxily  i>li»u«d,  liuy,  anergic,  uxcilablt:  on  small  pn>voca> 
tion,  uncoticemwl  alxiitt  iheir  futun-,  and  witling  to  Ktay  in  liiMpttnl  all  their 
Uvi'4  They  ifhow  no  intHrcBt  in  their  relalivcw,  and  onlyuk  for  plenty  of  fnol 
atu\  cif^retteH.  Aftt^r  biding  diHrhort^Ml  auch  CAHen  sonn  iviurn  in  a  conOitioo  of 
eiccit<^i)ii>nt  -in  fart  in  a  mild  foini  of  type  h.  They  then  talk  rii|(idly  atad 
ritah  aiioiit,  |H:>uriTig  torrenla  Af  abviac?  nn  ihone  ni^r  them  :  ciirs«  and  ravu  dn 
•Ii)!ht  }i]-uvouili<iit  :  htv  iiWplew,  and  f>*r  i-ivr  iimviti){  in  an  aiiiilrM  wny  ;  are 
uixent  to  he  n-it^'H-A.  They  dony  tbe  utx-  of  hnAhL-Mh  at  one  nioui«nt  and 
boa»t  of  lU  wonderful  effertD  tho  nL'xt.  BosiiLot  ihtrfc  types  there  are  numbt^n 
of  ca*i-a  of  chronic  inania,  mania  of  |Hrr»ecLition,  and  chninic  detuenlia, 
allK;;i!d  lc>  1>t>  ))roduc«d  by  liaalieeah,  hut  1  have  no  mt^au*  of  T«rifyit)g  thm 
alli'ffations." 

NOTK  OK  THE    I'HARBUCOLOGICAL  ACTION    OF    CANNABIS    HESIN. — 

Dr.  MarahiUI,  asMietant  ui  thu  Downing  Profoasor  nf  Mctlicitio  at 
Cambridge,  haa  made  u  few  cx[M>ninotiL«  <m  animAl«,and  aftAnrnnlH  iipnn 
him^jcU,  with  the  rc«iii  cannabiiiol,  i»oUwd  by  Mvsttnt.  Eii»1vrfi«l(l  nml 
W'ihkI  tif  Cuinhnttgu.  Dr.  Mumball  mye  i^i^rur.  Catnk  Phil.  Sue.  vol.  ix. 
pL  iii.  1896): — 

The  eH'ecIs  produciyl  were  aimilar  to  lltnw  deKril>ed  by  oth«r  obatrwri  ■» 
naulliiJi!  rnirii  the  crude  drim,  which  ar«  probalily  dne  to  caanalQiKil.  Mtaita 
Eaat«rfi*rld  and  Wuod  have  nhuwn  that  ctnnabinul  eiitta  in  chanu  {tli<!  noat 
potvnt  uf  mrmahis  cuinpound*)  to  ih'-  exu-nl  of  33  |ivr  cvnt,  and  that  it  can  b* 
obtained,  in  ouiounle  varying  with  ihu  nclivity,  fn>m  all  tltc  cannabis  ptvpara- 
tiuiia  thL-y  have  cianiiuvd. 

About  2.30  on  the  afternoon  of  I9Lh  Feb.  Ust,  whiln  eiifpif^I  in  pnttiof 
up  an  apparatus  for  the  diaiillalioii  of  zinc  ethyl,  I  took  0-1  g.-0*lS  g.  tif  tli* 
pure  fuWunua  from  the  find  of  a  ^laes  rod.  The  suhstanoo  very  grailnaUv 
<ltitM>Uv<l  in  tny  moutli,  it  fomemed  a  peculiar  pungent  aminatii:  luid  »li(;btly 
bitter  ladt*.',  and  MH^incd  after  sonw  time  to  prt>duc«  slight  anii'^tlichiu  nf  Ibc 
tniieouit  mt-mbmnc  coverinij  the  tnii^u<^  and  fauces.  I  forgot  all  alxiut  It  and 
went  on  with  my  work  :  hut  «oon  aftrr  the  line  ethyl  hatl  eonitwmfd  to  di^l 
— about  3.1.%  —I  suddenly  felt  a  peculiar  dri>-iMna  in  the  mouth,  upparwntly  due 
to  an  increased  viscidity  of  the  mliva.     This  wa«  t|Hickly    folluwetl  by  pw- 
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KMlbeeiA  Olid  >^-t■ttkll««•  iu  tlic  Icf^a.  Gm'luiilly  uiy  iiiL-atal  power  Jiiiiiiiiabtd — 
I  was  no  Lo»g«r  able  to  control  the  Btcpa  of  the  opcmlion,  aiiJ  comuieticeil  lo 
wander  ainilnair  about  tie  i-oom.  I  liad  the  ruoat  irresisiil'le  lendency  to  iatigh  ; 
eTcrytliing  aeetued  riiliculoualy  fumiy.  At  tini«a  I  Wt  more  mtiniuil  ;  Init 
th«M  Incid  iiitervals  gmiiually  gn-w  !>Iior1«r,  aiid  1  fell  timlcr  \\\c  iiitliicnri^  M 
Ibe  drug. 

I  was  now  in  a  condition  of  acute  Intoxtcatioii :  my  s)i€rcli  was  slurHni;  ; 
my  flait  ataxic  I  was  fr«w  from  all  wn««  uf  ear«  and  wuny,  aud  coDi>«i|iH>iitly 
fdt  «xti«mely  happy.  Fits  of  laughter  ocuarred,  ee]>ectally  at  tir^i,  and  mjiue- 
tiaieii  tite  niuadea  of  my  face  wem  drawn  to  au  almost  painful  de^^ree.  The 
moat  [Kculmr  efJect  waa  a  complete  \iffi  of  tinit;  islatiun  :  liiii<^  Houuied  tu  have 
no  extatance.  1  wu  «>u!>uiitly  tukiui^  out  my  watch,  lhmt.iii^  tliui  houra  niuit 
hmve  pawed,  whensu  only  a  few  inhiules  had  elujiked.  Tbi«  [  Iwliuvi;  via  due 
to  a  eoropletfl  Ion  of  mt>niory  for  rixunt  cvviiLt.  The-  occurn-Dce  of  liii:id 
intcr\'ala  waa  alw)  peculiar  in  tiiany  wayi<.  Tln-y  ««mcil  to  ^yxok  on  Kuddinily, 
sometimes,  bm  not  always,  as  if  the  result  of  an  effort  of  the  will;  they  lasted  a 
variable  time,  being  shoMest  wb-n  the  symptonts  of  intoxiealion  were  most 
marked  ;  atn)  while  in  ttit^ni  I  rutiM  eonvi^rse  in  a  lationnl  mariner  ntid  v\eu 
direct  the  wurk  of  thi-  IntKiratory  to  n  certjiio  t'xtent.  Almut  B  o'chii-k  I  hml  two 
cii|ui  uf  ouffti-,  mill  aflei'wiinlK  (i*fliii)j  miinr-wlml.  Imltt'r  widkril  liomi-.  Tlic  frriih 
air  and  vxprtioii  rwviw<i  me.  I  at*  a  ^i>"t\  iliniitT,  aftcrwunln  n-iul  a  liUh-,  «iid 
rrtircd  to  livd  at  II  o'clock  without  having  expvrmncvd  Htiy  Kyntptomi  uf 
sl«epiQesB. 

UiirinR  the  action  of  the  cannabinol  my  pulse  rr«e  from  60  to  96  per 
iiiinut« ;  sensibility  OS  determined  by  pinching  wa^  blunU'd  ;  and  my  nppi-ur- 
aiic«  was  deiu:ril>ed  a»  "ashy  pale."  Tlie  pupiU  were  MimewliaC  diUlvd,  but 
throughout  ivitcled  well  to  tight  and  tn^cummoilutioii.  At  no  tiiu«  do  I  remem- 
ber having  Lad  any  balludiuitiuti«:  nu  iinpleaKunt  aftcr-uifcctA  were  vxpuritiDc«d( 
Mtd  the  aabetance  seomH  to  ihjm^'mij  no  eomtiiMitiii},'  action. 

Smaller  doses  prfjdiiced  similar  though  less  marked  effects  ;  with  doses  of 
leas  than  001  g.  no  distinct  action  was  oblaineil. 
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In  Dr.  Marshall's  ca-w.  then,  it  appeai-s  that  thp  drug  had  a  "  happy  " 
effect.  In  18Sfi,  at  Trinity  rnllege,  Cambridjjo,  thrro  stiidcntfl,  oin-  of 
Ihera  an  Indian,  took  some  hasheesh  in  "Turkish  <ielight";  the  drug 
wftH  aiiparently  very  iine(]ita.Ily  HiHtribnteii,  for  this  do«o  hail  no  effect. 
A  few  daya  aftorwardn  l\n-y  consnnied  more  of  the  stiitT,  and  wi;rfi  ijoiaoripfl. 
Mr.  Wherry  attended  them.  Sonic  of  them  were  sick,  anil  lost  their  tense 
of  cimt!  to  flitrh  an  exttrnl  that  three  weeks  seemed  to  have  pasami  during 
the  time  they  wore  vomiting. 

In  one  of  the  cases  debility  followed,  and  for  some  time  (months)  an 
extraordinary  degree  of  appetite. 

('utMiNK  and  \xa  salttt  huvc  hoon  largely  UKed  ns  a  menna  of  prodnetng 
anieathesia.  They  have  also  beL-n  recDnimendcd  l>y  physit^iiiciM  and 
others  as  a  l*un]HJnLty  fiidiBtiiitle  for  morphia  in  the  weaning  of 
morphinists  (mm  thuir  habit.  'ITii-  Anig  has.  moreover,  been  used  ns  a 
babil  for  it»  own  mike— either  the  leaves  are  chewed,  a«  by  the  native 
Peruxiiuis  and  oihera,  or   the  alkaloid    ia   taken  into  the  system,  by 


injection  or  otherivise,  in  its  pure  state.  Ceicaine  is  derivwl  (rm  ti« 
?Irythr(>xvloii  (^ocsx.  Tlii>  ti8n  of  it  by  the  inhfttiilanta  of  tfav  Fucific  ndi 
of  Suiitb  Anieriui  goes  b^ick  lieyond  hietoncul  times  ;  and  under  the  hum 
of  ".Spadit.'."  and  other  mimes,  the  \ea\f^  are  largely  uwd  at  the  prefml 
day  by  the  PenuTftns  and  other  irilw*  of  Western  South  America.  TW 
leaves  are  chewed  and  mixed  vnth  lime,  ami,  in  the  habits  of  thaw  mm, 
they  seem  to  talte  the  place  that  t«a  and  the  like  <lo  with  uk.  Vndar  tlw 
influence  of  the  ilnig  the  Indian  is  sdd  txi  inerfnmi  rapid  mid  loog 
journeys,  or  to  cAiry  heavy  toadii  on  very  Bniall  (jiiiuitities  of  fiwd.  TV 
abeyance  of  appetite  is  probiibly  due  to  the  bomimbing  elToct*  of  thd  driij; 
on  the  coata  of  the  i<tuniuch.  Following  the  example  of  Sir  Robert 
Christiaon,  I  carried  some  coca  with  mo  to  the  Alps  on  more  than  on 
occasion  in  the  hope  of  humiliating  my  fellov-climbera  by  somo  feaU  d 
activity  or  eudiirance,  but  withiMt  snocew;  the  leaves  were  Qbtained 
from  a  trustwonhy  source,  but  tb«y  seemed  on  myself  to  have  no  eSetk 
whatever.  I  never  rone  above  my  common  form,  and  1  butniliAtMl 
nol«Hiy. 

The  drug  as  taken  by  the  Indiana  is  said  not  only  to  endow  ikt 
labourer  with  oxtraordinary  powers,  hut  also  to  have  iho  cbMTiof; 
arid  cxeiting  vO'ectg  of  u  nci'vine  stimulant.  Among  these  piwfk 
however,  it  is  siiii!  that  those  who  ut!i>  coca  in  excess  fall  into  a 
marostniLS.  The  Indians  eay  that  imder  the  iiiflufnce  of  cocai  thry 
nu  fileoii ;  certainly  insomnia  is  one  of  tho  s}inptoms  of  poiaouiuj; 
the  alkaloid. 

I  need  not  aay  that  the  vogue  of  the  alkaloid  is  lar^gcly  diw 
ita  uses  by  the  surgeon.  The  virtues  of  this  agent  in  producing 
anR;«thcsia  are  well  known.  A  2  per  cent  solution  of  cotaine  paintcJ 
apon  a  mut^ouH  niiimbrani':,  us  on  that  iif  the  eye  tir  of  the  mouth,  it 
h'(ir|iioTitly  found  a  eufficJt'nt  anawthctic  for  superfidal  o|K;mtions.  Br 
EubcutAne'iiiH  jiiiiictiirings  even  a  dev|K.>r  anuittheeia  may  tie  prvduccd; 
hut  the  beneHcent  virtues  of  the  ugeut  in  this  diriKtiou  aiv  unfttruitiatdy 
rt^ndernd  of  loss  avail  by  ita  tn^a.chory  in  others.  Cofainc  is  a  rapid  aad 
often  a  deadly  poison,  and  one  'tvhieh  h:iB  it«  own  incalculable  way*  with 
oert4iin  senaitivn  [^mmijiIu.  Some  persimn,  M*ho  piTscnt  no  eigne  ci(  the 
peculiarity,  (ire  very  susceptible  to  the  drug  ;  rbildren,  on  the  other  hand, 
show  u  remarkable  toleration  of  cocaine,  as  of  another  mydriatic  igeDt, 
atmpinr, 

Acute  Cocaine  polsontng. — So  far  as  I  am  aware,  cocwue  has  at 
been  uscii  an  a  meanfi  of  murder,  though  u  few  instances  of  nncida 
Ihe  drug  an^  nmmliii. 

Far  commoner  ure  caxes  of  mishap  in  the  use  of  cocaine  in  siu^gerj'. 
In  some  of  th^'w  cases  4if  jKiiatming  tlit*  agent  was  used  in  careless  exeesc; 
in  the  large  majority  tho  drug  was  uaM  in  relative  exceaa,  no  doubt,  bat 
without  carelessnens.      h  wou]d  lie  foreign  to  the  purp"»e«  of  this  ai 
were  1  to  enter  with  any  fiilncsH  into  the  maig,igem«'nt  of  cocaine  as 
an(esth(^tic  ;  bnt  afti^r  reading  over  many  such  rocor<ls,  I  gather  tlut  t 
most,  dangei-ous   use   of    cocaine   is   to  inject  it  into  cavities,   whvUur 
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natural  cavities  siicli  as  the  tiladdcr.  th<'  liinica  vaginalis,  niid  Uic  like  ;  or 
into  itbeceBses  or  sinuses.  CocAino  is  \\\%o  a  dangerous  dntg  to  use  in  the 
cue  of  broken-down  ui'  <iim-iuiv  jicr^uiis  cspeciall}'  of  peit^ng  in  whom 
th«re  is  reaxon  to  «ii8pect  (ifgt'rit'nition  of  the  vascular  system.  It  is  also 
better  to  avoid  tU  iim>  iti  highly  viuciiIhi'  [»irt«,  such  i\»  the  giims  or  tnw- 
juiifliva  (14).  Thf  general  opinioti  uf  t'arcful  nurgeutis  and  e-viK'tim enters 
\\  ti)jLt  it  \&  well  nni  nnly  to  economise  the  dose,  but  hIko  to  dilute  the 
solution  of  the  dnig  to  as  luw  a  point  fu*  2  [>er  cent.  Dr.  Hayf*i  report* 
a  caAc  in  which  the  uhu  of  a  niuul  spray  in  a  4  pi-r  cent  sohittun  caused 
delirium  and  cramps,  and  Dr.  dc  Ilavilland  Hall  h  oxah  of  poisoning  by  t^ 
lutMil  spray  of  10  per  cent.  Ur.  Maetier  reports  sharp  but  transient 
jKHMining,  in  a  nwin  ageil  iwmity-five,  by  four  tiriijia  of  a  li  per  iciil  snlu- 
tion  instilled  into  both  conjunctival  aiu-s.  It  is  prriltably  a  good  nile 
never  to  exceed  3  per  cent  in  roluLions  fur  surgical  use  )  yet  children  are 
iwid  to  tolerate  noUitions  «a  strong  oh  2C  to  40  per  cent  (FoliKct). 
Still  it  can  never  be  wise  to  prtixume  upon  Nuch  immunity ;  for  llayea 
records  the  caHe  of  a  child  in  which  ilenili  lollimed  an  iiijtiction  uf  about 
half  a  grain  into  the  urethra.  Schede  reports  grave  though  not  fatal  jwaison- 
ing,  in  a  strong  man  agwi  twenty,  by  the  injection  nf  tliirtj*  niinimK  of  a 
10  per  cent  .<«4ution  into  the  iiretbia.  \V;ii«hing  out  iif  the  urethra 
and  Waddcr  on  the  first  appejirituce  of  the  .Hymptoms  SHtsracd  to  be 
of  no  service.  Ab  regards  aWtute  quatititic»  it  is  very  difEcult,  as  I 
have  fore«iha«lowe<i,  to  eslablish  a  limit  of  «i»fety.  So  little  as  |lh  of  a 
grain  injected  under  the  skin  hx*  l>eeij  followed  by  tilight  sj-mplomn,  and 
half  a  grain  not  infrcr{uently ;  though  thi«  rjiuintity  conld  safely  be  ad- 
ministered to  iDoflt  personB,  and  could  mit  be  very  imrmfnl  m  any.  No 
doubt  ituvh  dos>eH  ditttiirb  those  {lerxoiiA  only  nhoHc  xiuiceptibLlity  is  high ; 
such  persons  nre  probably  many,  but  tfaiore  is  no  means  of  winnowing 
them  onL  Ordinary  persons  can  tolerate  a  quarter  of  a  grain  well 
enough,  and  even  a  grain  and  a  half.  The  reports  of  fatal  doses  vary 
from  eight  to  twenty-three  grains  (15)  ;  Mr.  C'urgenveti  records  a  case  in 
which  ten  grain^i  were  falJil  to  a  woman.  I  once  )»un(«d  my  own  throat 
liberally  with  a  20  per  cent  solution  of  the  hydrochlorate,  i^ouie  no  doulit 

»  being  swallowed.  1  cannot  aay  how  much  of  the  solution,  which  coiuained 
one  grain  in  all,  wai«  luetl  ;  but  I  wa^  conscions  of  flight  hallnci nations 
and  delirium  shortly  after^vards,  though  the  disorder  was  not  noticed  hy 

»    those  about  me. 
Kot   to  pursue   the   pliarmacolngical   aspects  of    the  subject,  I  will 
content  myself  with  [jointing  out  that  cocaine  is  a  vciy  uncertain  drug  in 
its  action :  ihdt  the  doses  for  indi\-idual9  must  be  carefully  approached  in 
each   case,   and,  fimilly,  that  solutions  iiijcetml  under  the  ekin  or  into 

k  cavities  must  not  exceed  a  3  per  cent  dilution :  indeed  fifteen  minims  of 
a  I  per  cent  dilution  is  sufhcient  to  use  in  a  patient  wlmso  [wrsonul 
•quatiun  in  this  respect  is  not  known,  or  in  wliiiso  c^aso  tliu  solutiou  may 
penetrate  raw  surfaces  or  highly  viiscuUr  areas,  such  an  the  gutnA.  The 
minimum  fatal  dos«  is  fixed  rather  doubtfully  by  McLane  liamilton  at 
half  a  ^atn. 
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To  jutinl  U|jt)ii  iiEilin^koti  siirfaciui  much  stronger  dilutiu[i»  uv^y  \rb 
usvd ;  indeed  ttic  drug  ie  not  i-eodily  abaorbtid  by  tbo  skiii,  ibou^b  it 
produces  an  JtnA>gihetiL'  action  upon  it.  Mucous  surfaces  must  be  dealt 
witb  mr>rt'  vHUtioii)<ly.  Tliii*  aiiieatbesia  iM^eiiM  to  arise  in  all  amtnAla 
possessed  of  a  nervous  Bystem  —  evert  in  molluecs,  cnutaecaiis,  and  ibe 
like — wbei)  submitted  to  the  action  of  coui.  The  tuition  of  tbi^  dtvg 
docx  not  si-c-ni  to  bo  ciiiniihitivtt.  Gulijs  for  ihu  use  of  coaiine  in  surj^crr 
by  KoL'ius  (lierue  de  ChiruT'jif,  1888)  ecem  to  be  regiiitlt-d  by  Lh<Ev  best 
able  to  judge  ojs  tnistworthy  and  siitBcicnt.  Dr.  de  HaviUuiid  Hull  uys 
that  the  tidrtitiori  uf  hiilf  the  '(Uantity  of  resorcin  to  the  cocaine  soliuiim 
diminishes  the  toxic  and  increases  the  auu.>«thotic  effects :  muroover.  it 
prevents  cryatalUsing  mit  and  decomposition.  Eticninc  is  now  oimiinj; 
into  use  in  pUcc  of  cocaine  as  a  local  anieathetic :  it  i«  said  to  be  uicr. 
and  eqiuiUy  useful  for  that  purpose. 

.Si/jff/jfonw. — When  a  rehuivcly  excessive  dose  haa  been  taken  the 
patient  Iwconu*  pile,  fnirit,  and  giddy,  and  break*  into  a  sweat ;  be 
complains  of  ereeptngs  on  the  skin,  iMtlpitation,  and  a  sense  of  anxiety  in 
the  precoitlial  region  ;  the  pulse  hegitiK  to  ri»e  rapidly  in  rate  and  to  fail  in 
stren^tli,  and  he  becomes  lotiitiicious,  agitated,  or  even  hysterical.  Tba 
diUted  pupils  fail  to  react  to  light  and  occommodatinn :  the  respirmlion 
becomes  imntini; ;  fnintness  po^-^s  into  prostration  with  more  or  1«m  loat 
of  criiiHriouHMi:' !<■<>,  iiikI  {N^rliji[^ti«  with  coiivnUioii  ;  cyanosis  deepvii»,  and  in 
grave  aise.»  L'lieyneStokes  )>reathing  is  said  to  occur.  The  miiDcalar 
system  stifTers  gr«t.Tly :  pains,  often  sudden  and  severe,  are  felt  in  the 
Iimb(^  and  cram|)K,  uiiilatvral  or  bikteral,  take  posseRsion  of  them,  chiefly 
on  the  side  of  the  flexors,  which  may  uiminnt  l4)  gerit^nd  rigifiity  and  errn 
to  well  markixl  letanus.  Triciun*i  and  U-laiiie  aeinurcs  are  hIso  n!«ord(xl 
(Schedr).  S<ime  aiiiL>s(bi.-Hia  uf  tht?  skin  is  to  tie  determined  fnim 
the  iintML't  if  the  pattfnt  Ih-  able  Id  testify  tn  il  ;  but  he  may  wwn 
fall  into  A  delirium  with  hidUiciriHiions,  bis^umc  violenl,  «uiddal,  or  «ven 
humiciilal  (Burnemann) ;  while  uu  the  failure  of  tlic  sphincters  urino  and 
im-va  are  jwasod  into  the  bed. 

In  Cocaine  ]>oisontug,  iven  in  the  midst  of  such  grave  symptocns  m 
these,  H'e  may  be  mure  bopefnl  of  recovery  than  iti  H>me  other  ititoxiai- 
tiona  The  duration  of  the  sj-mploms  is  short,  whether  ib<>y  ri»H  in 
recovery  ur  in  death. 

Tfif  Irfahiimt  is  sueh  a.H  the  Bymplnms  ind irate :  it  ronsi.'^  in  the 
borizonbd  p<witioii,  the  free  ui>e  of  almhol  and  diffuidblc  stimnUnl«,  «ucb 
as  ammonia,  by  the  month,  the  rectum,  ami  the  Bul>cutaneou«  tiwrne  ;  the 
inliaUitioii  of  oxygen,  and,  if  neceiuiar)*,  artiftrial  res]iiration,  IntniveniMis 
injectimifi  of  two  or  tliree  onncea  of  normal  stdine  milntion  are  mid  to  hav« 
proved  helpful.  Nitrite  of  amyl  ha'!  l*een  currently  recomraendod  as  u 
antidote,  but  it  can  only  he  of  use  in  caute  uf  those  small  doxen  wliich  tmise 
arterial  hlooH-prc-siinrc.  lArge  doAes  lower  tbe  hlootl-preasure.  In  nuw 
of  recovery  some  nervous  disturlunce — such  as  inwimniii,  vertigo,  mental 
depres^itm,  and  tingling  in  the  lim1« — may  continue  for  some  days.  If 
a  fatal  event  enaue,  the  conrulsioiu  tonic  and  clonic,  will  continue  atid 
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cnmu  Trill  8t*t  in,  8U  tlmt  thu  ntatiis  L>|iilu|)tii.-uii  ih  t!titali1i«li(x).  In  xitnie 
rospects  the  symptoms  tan,y  hu  tikened  to  tlitwe  uf  ]H)m>ning  by  atropine. 
If  the  drug  tuul  l»ei<n  laktni  Uy  tho  mouth  the  etomach  sliciuld  l>e 
emptied. 

Morhui  anatomy. — The  number  of  deatbi  from  cocaine  are  few.  It 
■oonw  tolemlily  rertain  thm  l.ho  lipjirl  in  fmrnd  in  dinatole  ;  aiii)  the 
nerTou»  Rcntrcs  itre  luid  to  }»'-  "cango.^tn<]."  In  thi-i  there  ia  nothing 
ytrj  chomcteriBtic,  and  unleHs  cocaine  be  detected  in  the  organs  nf  the 
body,  the  cause  of  death  cannot  Ihj  aweiLiitiptl  by  autJipBy  ainne.  Ehrlich 
says  thai  chaiigett  are  to  be  found  in  the  hf|mtifi  rells — a  "  vacuulary  " 
deigeiierttion  :  the  cells  are  Iarj;e  and  even  ennrmoiiB  in  size,  the  nuclei 
being  atrophied.  During  life  the  dmg  in  naid  ta  injure  and  di'sti-oy  the 
leucocytes. 

fftntiK  Poifoniiuf.  Corainism. — Sensitive  iw  many  persons  are  to 
small  doses  of  cocaine  and  iu  i^atts,  yet  by  habit  the  d<>«e«t  may  be 
cnonuously  iticreused,  as  in  the  case  of  other  like  agents.  Co4.'aiuiats 
have  fpp«|Uently  been  known  tfl  take  fmm  thirty  to  fiirty  gi-ains  in  a  diiy  ; 
but  not  with  impunity:  the  ollV-ctJt  of  rhnmir  inl'txicalion  liy  cx-fiine 
art'  even  luoro  u.'rrible  thiin  thuse  of  moiphiiiism.  Like  morphia  and 
alcohol,  and  unlike  coffee  and  toljaceo,  coca  brings  the  coneumer  into 
bopokM  bondage.  I  have  never  seen  a  case  of  cocainism  in  which  this 
%ftB  mmght  from  tht!  k-ginning  for  itJi  own  sake;  the  two  cases 
wtich  hrtvo  fallon  under  my  notiw  ■were  secondary  to  morphinism,  a 
not  uncummoji  sequuuc«  of  things.  It  i»  aliegud,  huwevur,  that  the  Iml'it  is 
nn  lh(i  increase,  that  it  it  titken  fur  its  smttaining  vimiPM  in  phywicid  exer- 
ciser, and  again  as  a  cordial  in  the  "coca  wine"  so  recklessly  sold  to  the 
public.  If  there  bo  coraine  in  the  wino  the  morals  of  tho  huywr  suffer,  if 
none  those  of  tho  seller.  Ctica  snuffs  and  lozenges  are  also  sold  for  cummon 
use.  The  habit  is  said  to  prevail,  chiefly  in  tho  form  of  hy|Hidcrniic 
injection,  in  Farts  and  in  the  I'nitiK)  Status. 

Symptmits. — The  first  effects  of  the  drug,  at  any  nite  in  those  who  arc 
habituiit^d  to  it,  consist  in  a  scnsu  t>i  well  hfitig,  brixkneM  <>f  perLTjiliotij 
and  removal  of  fatigue,  which  make  the  drug,  liku  ulhers  of  its  kiud. 
attractive  w  thi>se  who  arc  at  once  ko<*n  for  life  and  yet  soon  fatigued. 
I'ereunial  joy  and  vivacity  spem  prumised  to  them.  The  effect, 
hnw»fver.  is  very  Hceting,  mr)ro  fleeting  than  the  ••iftM  of  morphine,  and 
i*  bfjught  even  at  a  greater  price.  Foj-  these  <pialittcs  the  drug  bos 
been  used  in  the  treatment  of  melancholia;  but  the  relief  obtaini^fd  i« 
transient^  and  folkiwi-il  by  a  drprt^iwiion  whji'h  more  than  uinloos  the 
momentary  goo<l. 

So  also  with  thnae  who  use  cocaine  for  pnrpfis™  of  intoxication — 
depression  and  initrtmnia  <)onn  supcrvenp,an(l  the  victim  is  drawn  to  the  more 
.lu'l  more  frequent  repetilion  of  his  <lowe,  imd  to  increase  of  the  quantities 
uf  cjurh.  As  ihiR  fatal  liondage  in  tightened  symptoms  of  chronic  int^ixica- 
tion  come  on.  The  tenipnrary  prtwtratton  and  iiaiiaea  grow  wor-ie  (that  i.-*, 
if  the  drug  Iw  withheld);  the  appetite  fails  ;  diarrhcea  mayeet  in  ;  fits  of 
oemi-conscioiisnuBs  appear  with  no  sulisetjuent  recollection  of  that,  which 
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Imb  pasBwl ;  n  p^rRislent  trtmar  invades  tlie  miiacles,  f-apecially  of 
the  uppor  HdiIm,  nnd  the  nighu  Are  sleepltu^.  Aa  the  hfthit  progreMM 
more  permanent  signs  of  deUrionitioii  »how  thcni»clves.  Th«  faco 
beoomes  sillow,  the  eyea  sunken,  and  the  whole  bociy  cmnciated  ;  the  will 
beconicfi  wftik^ned  ^<^  the  piint  of  imhf^cility  ;  Iho  voice  i»  cnfeeMcd  Ui 
trhinJiigB  Hud  fretful  pitlings  ;  hallucinations  poes«w  the  senses  ;  the  UibIm 
hpcotnc  cold  and  tomientcl,  h8  16  the  rest  of  the  skin,  with  seiuiuioiiii  aa 
of  cropping  Animaln  or  vermin ;  the  mind  ^ve.t  wny,  And  doliiAinn^  of 
persecution  Hre  prominent  in  the  wreck  of  intelligence.  If  the  hai>il  he 
still  continiii^d  the  ahisoment  heeomeH  profound.  I  have  read  somen-borr 
of  a  mother  and  daiiKhter  who  hiul  fallen  inlo  thia  abyiw — a  pair  of 
gHUnt,  hollow-eyed  spectres,  whose  deinentetl  functions  moved  only  in  the 
pitilem  circle  of  self-intovicatioti— a  gha-Hly  automatism.  Now  few  peraoni 
would  fall  into  thia  pit  were  it  not  ihat  the  iwe  of  coca  has  been 
recommended,  mont  nnfortiuuitelr  in  my  opinion^  by  some  physicians 
as  a  mennn  of  t«capo  from  morphinism.  AVere  the  value  of  coca  in  thia 
re8|>ect  more  llian  it  ii4,  «o  lian«:*fTil  a  cniv  should  havt-  our  avernion  ;  Villi, 
OH  1  shall  show  that  it  has  very  littk'  value  of  this  kinci,  luid  that  indeed 
the  end  desired  r^n  he-  I^^U^r  attained  in  other  ways,  it  ia  to  he  hoped 
that  the  cocaine  habit  will  srion  \v  forgotten. 

It  is  said  that  the  depression  which  follows  the  excitement  of 
morphine  in  attended  with  a  rise  of  arterial  Mood-pressure :  the  art^riM 
tighten.  If  this  be  flo,  we  can  aee  how  it  is  thut  the  patient  who,  sinkio); 
unilcr  the  los?  of  morphia,  injects  cocaine,  tiiids  al  once  a  great  relief. 
First  in  the  epigastrium  and  thence  throughout  the  iiystem  there  ari«ea  a 
»eM«e  of  warmth  and  comfort.  Erlenmcycr,  who  observed  the  efTect  of 
232  injections  of  cocaine  in  eight  morphinists  (five  men  and  three 
women),  and  of  four  control  injections  in  healthy  persoiu,  states  tlut  thi*. 
the  Hi-»t  elV«!t  of  tlio  drug,  in  upon  the  blood-vessels.  By  the  finger, 
which  detects  a  nndening  of  thu  mdial  artt-'ry  and  an  increasing  dicrotism. 
and  by  the  sphygmogi-nph,  he  fniuid  that  cocaine,  in  large  doses,  acta  in 
the  first  inst:iitce  as  a  eaiise  of  vaso-motor  paresis  with  arterial  dilatatioD 
and  falling  lilood-pressiira.  In  small  doses,  Schodo  says,  there  is  a 
aomentjiry  rise  in  arterial  pressure.  The  effect  of  a  large  do«e,  which  comes 
in  aliout  live  minutes,  is,  however,  very  tninsioni,  tasting  not  idutb 
than  about  iwonty-flve  minutes.  As  the  dilatation  passes  ofT  the  comfort 
goes  with  it,  and  the  pitiont  has  to  repeat  the  doeuor  to  sufTer  the  tntseriei 
of  the  withdmwid  of  two  drugs  instnul  of  one  only.  Krlenmeyer  givei  a 
number  of  pulse  tracings  to  prove  his  assertions ;  and.  although  I  Iwve 
no  great  tnwt  in  lh«*  uphyginogmph  ;»«  means  of  detecting  v»riatiott»  of 
arterial  proHsurc,  yet  th«»e  tracings  seem  to  lie  of  siunu  rclalive  value  in 
supporting  the  author's  conclusions  br-th  as  to  the  character  of  the  change 
and  its  tniiisicncu.  As  the  cfTects  thus  jkws  otT  a  bluntc<I  ap[R>tite  and 
a  renewed  insomnia  intensify  the  patient's  snireringK.  Such  a  |iatient  left 
10  himself  becomes  ensLived  to  both  drugs,  and  miutt  run  up  the  doses  lo 
lat^  quantities — ^to  30  or  40  grains  of  c«ch.  As  Krlenmcycr  ihrewdly 
liayi*  the  cocaine  is  far  less  elTcctive  in  removiog  the  mnrjihine  symptona 
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than  is  morpltine  itonlf  ;  so  that  it  ia  Imtter  to  lue  tnorphittA  iu  the  ciir* 
than  this  new  and  ti-eachcmiie  ally. 

Progwtsii. — The  slavery  of  coca  is  wor«e  than  thai  of  morphia  ;  it  is 
more  destnictive  of  mind  and  body,  and  harder  to  put  aside.  The  uior- 
phiiiiet  still  retains  some  Ht'sirn  Ui  defeat  his  enemy,  and  is  filled  with 
gratitude,  at  any  rate  for  the  time,  wh«Mi  the  cure  is  complete.  The 
oocainist,  on  the  other  hnnd.  is  s<.)  re^luced  in  intelligence  that  he  neither 
desires  enianclpntion  nor  feels  any  thrill  of  joy  when  released  ;  his  bmin 
is  so  )<eiin;sL-<{  that  he  c^ires  nothing  for  freedom.  Hence  the  prognosis 
in  cocuiniem  m  vorse,  even  when  skilfully  handled  in  a  retreat,  than  in 
mrtrphinism  ;  the  course,  if  the  mind  is  to  he  restored,  must  he  miieh 
longer,  live  or  six  months  at  lea*«1,  and  the  result  is  lei^s  definitely  ho^K.'fiil. 

TVva/nifH/. — The  only  possible  meiui.«  of  dealing  with  a  cocninist  i^  to 
place  him  in  a  retreat  where  such  cases  are  treated  with  sympathy  and 
skill  Chloral  or  trional  ai'o  useful  aids  in  comlmting  the  uleepleesncss 
and  distress  ;  and  massage  and  feeding  in  re]iairing  the  wasted  tissues. 
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ErRElt. — The  story  of  ether  drinking  ia  chiefly  known  to  me  in  a 
pamphlet  by  Mr.  Ernest  Hart,  which  was  republished  by  the  author 
from  the  columns  of  the  BntUh  Meiiifitl  .ImrTitu!  ni  thf  ISthof  ()(:t4>bur 
1890. 

A  few  cases  of  this  vice  fell  under  the  author's  nQtici.',  and  thus  he 
WM  led  to  mjikL-  impiii-ieH  into  the  (irevalence  of  the  habit ;  he  receivwl 
replies  from  many  correspondents,  chiefly  from  mt^'Jical  practitioners  and 
tie  clergy.  Wc  find  from  Mr.  Han's  article  that  the  veteran  hygienint, 
Sir  Benjamin  Rirbai»Uoii,  had  long  been  aware  of  the  pmrtice ;  ami 
that  Mr.  H.  N,  Draper  had  |)uI>liBhed  an  account  of  it  in  the  itntirtU 
Pri-As  and  CvcuUtr  of  the  :iOlh  of  May  1x7".  Dr.  Walter  Benwnl  of 
Ixtadonderry,  whtwe  personal  experience  extends  over  forty-two  years, 
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snya  ihut  ether  drinking  lias  been  known  to  him  <Iiirin^  all  this  p 
Sir  Benjamin  Kichanlson  says  that  this  abuse  of  ether  wa«  inlrojatri 
into  Dnipcretowri  in  1846-4". 

At  Draporstown,  in  .South  Deny,  the  practice  socmfl  to  have  bcgn 
mora  than  half  a  century*  ago,  and  llK-ncv  tti«  habit  spruud  over  ctrtaia 
mrta  ui  ihu  county  uf  Lundoniloiry,  and  into  the  borderB  of  Antrim  ud 
Tjrnnc.  It  ifi  ftUogi'iI  that  ether  dnnking  is  praetued  ahm  in  LincoluUrt 
and  Mr.  Hurt  has  i-easioii  lo  Iwllcve  that  it  i»  by  no  mean*  uiiknnwn  a 
Lonrliiii.  'I'wu  au<M  hiivu  como  under  his  own  ulMcn'alion,  and  tuuijr 
isoktcd  caHCfl  hnvL>  bt^cn  uL^ually  rcportud.  In  one  of  Mr.  Uart'a  Looilca 
cofieii  the  hubit  lud  tu  dualh. 

KnormoUB  <|uitntitLii8  of  "  mtithylati^d  Hpiril"  are  consignvd  to  tnlurf 
by  largn  manufftrturera,  and  fram  this  crude  spirit  the  **  meihyUted 
ether"  is  ubuinvd  by  puriiicatiun,  and  is  euUl  in  drams  at  the  idiCfL 
N<iu'  wliilc  pure  eihiT  cu^ut  abiait  5s.  a  {Kiimd,  the  mcthylatMl  ellwi 
cost  from  «d.  tf>  Is.  4d.  U  is  to  the  introduction  of  this  ch«ap  etW. 
and  lit  th<3  activity  4if  the  revf^nne  oRict^rR  in  hunliii)r  down  thn  illicit 
fttilln,  that  the  prnvalcncn  of  ethflr  drinking  mar  be  traced.  The  Mutt 
that  the  jiriu^tice  ai^ose  In  an  evasion  of  "  the  pledge  "  ajuiaiiuL  alcabut  ia 
the  tiinfi  nf  Fiithor  Mathcw,  -seems  to  be  a  "picturewpip  inrtcfunwy.' 
TInsicleiit.  oksorvfrs  in  Irfliuul  tniat  that  the  praclire,  d('(ioiin«rH  ati  it  bu 
been,  and  m)t  unsucccf^fully,  by  the  lioman  pricets,  is  on  the  dvcUaa. 
The  large  qiuuitities  ({eliverod  by  vrhnlesalf-  houses  does  not  lend  mncb 
corrolttinition  to  this  pioiij*  hope;  for  in  1H89  the  amount  aold  «->•  only 
one-tcnih  l(4t<«  than  in  11^76.  One  large  dealer  stated  to  Mr.  Hart  tbu^ 
he  sell«<  altoiit  one  ton  a  yuir  of  methylated  ethur  in  Ulster.  Mr.  IrnprrH 
«Hy>4  tliat  Oinitgh  taken  alK)i)t  'I'lh  gallons  yearly.  One  man  at  CooktUrwn 
layit  ill  50  gidluiis  at  a  time  from  the  piirifierB, 

Tho  t'hi.'jL]iiie)i7i  (.»f  the  intoxicant  seeme  to  promote  iU)  n»c.  Ila  reCI)) 
phcti  is  about  Id.  fur  two  di'acbme,  or  even  a  Jd.  for  a  dracbni  and  » 
half.  The  Rector  of  Cookatown  says  that  "  in  small  poor  gpoecry  ahopi 
ethor  \*  Kold  u'itliuvil  reHtrictiuii,  and  it  \%  hawkc^l  abimt  iu  oxchan^  for 
i^gs  and  farm  jiroducc."  One  of  the  guards  of  the  Dctry  CVntrul  Kail«iy 
■ays  chut ''  the  smell  of  ether  in  the  thinl-class  carriages  on  niarket-dayi  il 
di4gU)«tin^  and  abtJtuinaljlc." 

Mr.  Pmpcr  tollx  ua  that  the  ukuhI  ipiantity  of  ether  lakm  aA  a  dnun 
ia  fiToni  two  to  four  dnwihnw ;  and  that  this  df>«e  ia  re|.eateil  twice,  thhcc, 
or  even  four  and  six  time's  daily.  Aft  it  i»  almost  insoluble  in  water,  it  is 
usual,  ex[;ni>t  la^rlmps  with  the  moclcrate  driiikei-e,  to  take  a  mouthful  «f 
water  first,  and  afttn-  the  ether  Another  monlhful  of  water.  An  experi- 
enced drinker  by  halding  his  ntAse  can  Uike  a  largu  quantity  undihiled. 
There  are  tides  of  persons  «-ho  would  take  ko  much  as  a  pint  during  the 
period  of  an  ether  debauch.  One  draught — le«(  than  a  winegUodul— ' 
will  pn>dnru  intoxinitioii  in  any  one  unaecnntiinuMl  to  the  drug. 

The  special  temptation  of  ether,  a.'»  compared  with  other  intoxiuuite, 
]ie)<  in  the  trariiii tori n ess  of  the  imme<liat«  eifeet ;  moreover,  little  or  no 
punishment  remains,  such  as  nausea,  dry  month,  hcailache,  and  the  tike. 
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TbiH,  what  I>r.  Nnnnan  Kerr  valla  "tbe  dntma  of  intoxication  "  can  be 
repeated  several  tinieii  a  <lny,  nnd  for  a  small  oulhtv. 

Evfit  re&pcctable  people  take  the  ether  and  witboiit  ehaine.  protending 
that  it  is  useful  ks  a  mtKlicine  for  "the  winrl  in  the  stomat^h/'  and  other 
ailmetiU'.  It  \%  largely  drunk  at»<>  at  witkeA  and  da[ii;Ci).  Tu  etfects  are 
very  m{Mdly  pniduced,  and  the  stage  of  excitcmeiit  very  marked.  "  Those 
under  its  inlliietico  fihont,  danite,  laugh,  and  nt't  like  maniac^  :  if  the  dose 
has  been  heavy  thi-y  may  fnll  down  u-rithing  and  f(j«iiiirig  at  the  mouth. 
They  generally  recover  soon,  and  feel  low  and  depressed ;  and  often  then 
wfll  renew  the  dose,  for  which  they  have  a  strong  craving."  "A  smaller 
dose  i«  exhilarating,  Mid  produces  a  feeling  of  ligbUiees  an  if  the  peixon 
could  tly." 

Profuse  sidivation  often  follows  the  drinking  of  ether,  then  rather 
violent  eructations  ;  the  fucc  Ktoiuvs  lhii<he(!,  and,  if  laryo  i]uauti(ie»  are 
taken,  may  become  livid  :  aftorwardu  pallor,  weakness,  and  burning  pnin 
at  the  epigastrium  are  felt.  When  the  ilose  is  large-,  fruiixy,  maniaud 
excitement^  and  ultimately  stujKir  )^u|}ervene. 

I>r.  J.  W.  Watsrm  (((Uotcd  bv  Hurt)  itflys :  "The  ether  drinkers  agree 
that  it  is  B  very  {iJea^urHbki  foriii  uf  intoxication,  anil  others  cxn  st^e  that 
it  ifl  a  very  viulent  form.  Hut  tiie  uiost  violent  form  is  produced  when 
whisky  and  ether  arc  both  tnkon." 

Ivther  drinkers  ure  very  <|unrrelsome  in  their  i.'up8,  the  intoxication 
being  decidedly  of  the  pngnacious  kind. 

Pathology. — Of  the  remote  effect*  of  ether  little  is  known.  Sir 
JBaiqiDUD  KiclianUon  almoKt  regrt'tis  that  nu  grievuiis  lt'tii'jn»  ari^o  in 
tbeW  BubjretM  t4)  [Hiint  the  niond  of  nxeeaa  an  tn  aleoholic  dnnikirdt). 
Chronic    gastritiii    ajul    dyspt^psia  situi    to    be   the  chief    const iiuenoefi. 

I  Ether  drinkers,  however,  Hurter  fram  liebility,  grcjit  nervoua  proBtra- 
tion,  tremors  (especially  in  the  neck  and  fnrejkrm),  inrligestion,  irregular 
action  of  the  heart,  milweute  g.-wtrilis,  a  peculiar  whitifih  sallovr  complexion, 
iud>  in  some  e:LHe»,  a  peenli:n-  livid  cyanotic  face.  Or.  U'ldler  l^ertianl 
.{qiUDttid  by  Hart)  saya  that  thf^re  follow  wasting  both  nf  fat  and  muscle, 
dafwbled  circulation,  ]>ale  lemon  or  Urown  skin,  ex.Hggeiated  reHexea,  and 
profound  ilegeneration  of  the  moral  eharartur.     The  vietiniK  fall  into  a 

fkind  of  hysterical  state,  loi>e  all  ttelf-resL^fect,  and  will  lie  and  steal  to 
procure  their  favourite  stinuilant. 
There  doefl  not  3ecm  to  l>e  any  evidence  tn  pmve  that  ether  drinking 
directly  prxxlucea  ins'inity  ;  though  of  course  it  may  favuur  Xi*.  oirnrreiice 
in  persons  thus  disponed. 
The  habit  lead.t  to  crime  only  through  the  violence  and  pugnnrity 
so  cbaractcrtatic  of  this  form  of  intoxication.  In  discii>isitig  the 
physical  consequences,  wo  nuist  remember  that  these  have  not  yet  been 
thoroughly  investigated  by  pathologiitt^  armed  with  the  resonrees  of 
modern  science. 

It  is  stated  that  the  Government  official  restrictions  imposed  upon 
the  hhIc  of  ether,  HS  tlie  result  of  KiLti'^  rejKirtu  on  this  subject,  hare 
greatly  reduced  the  vice  in  Loudunderry  and  Tyrone 


Chlokoporm,  C«u>ral,  Sc'lphonau  Hic— It  i(t  not  neccanx^rlOMtar 
intiO  detJiiU  cnticrrning  each  oiu;  nf  tliuw  n.ml  other  hy|miiiiR«  llf  iiMlgiiin 
They  all  bring  abotit  a  loosening  of  the  framework  of  llw  highn 
iiurvoiis  nmtter,  itrnl  thus  weakKn  the  will  niul  the  iiitaUtgeiiR,  mi 
fliacknii  thn  cnntrol  of  the  nmntmnn.  •ludginont  hecomea  uncertMn. 
.-iclion  capricious,  and  ti?m|)er  frelfuJ.  The  tnu»cular  system  slwx,  is  hi 
enfo«Mi!TiK.'rit,  wcvkrinirRK,  ami  tntiiiur,  Ehows  a  likn  iimiaing.  A»  vitk 
the  former  a^nta,  here  tor*  there  is  a  rraving  for  thi>  hittiitnil  int 
without  it  iii3omTii»  distracts  the  suderer.  It  is  oftftn  wisv  for  n  titnvui 
me  another  drag  of  soiwrific  virtun  in  place  of  (he  i>W  fine,  jn  orlef  to 
flhtiiit  tht!  moi'liiti  procett^  Wfnre  Arresting  it  suddenly.  Rut  all  hw]  omh 
of  the  kind  should  he  trc-ited  in  some  retreat,  ulietber  it  he  the  hMDed 
a  medial,!  man  of  skill  and  shrewdness,  or  a  special  itisliiution. 

An  old  and  u'holly  Kane  friend  of  mine,  whit  loo  oft4-n  took  fiu)[tlKiial 
to  cuuiitcmct  senile  insoTDiiia,  astoriish&d  a  numlxT  of  his  friendi  ant 
moriiiri);  \>y  telling  us  with  gi-eat  pjirticHlarity  and  grwvity  ibal,  «  im 
doubt  wo  were  awnre,  thei-c  wei'e  little  i-ed  butterflies  in  the  ittveU,  whcl 
settleti  on  the  piivtiiiieiit  or  Hitted  in  the  air  its  ihcy  were  dit?tiirl>«d  W 
tli«  stick  or  footittep  of  the  passer-hy.  He  seemed  siiq»ri*«*<l  thai  we  W 
seen  nothing  of  the  kind,  but  no  doubt  of  the  reality  o(  hi*  own  oxporimw 
cnmc  into  his  he;id. 

It  U  ass«rt<.Hl  that  sulphonal  destroys  the  r^  corpuscle"  of  the  Uwl, 
and,  cliiiiuilly  s{>caking,  piiticnts  whom  I  have  known  Ui  tie  imlan  of  Utc 
drug  wore  iin  anicmic  a.4pect.  It  is,  moreover,  nsserted  tbat  its  lue  pn* 
dut;es  ii  mild  dementia.  Calmrtestf  may  be  obtained  st  tht  vxpeow  ol 
lucidity. 

The  habit  of  chloroform  inhalation  is  espe^'ially  to  be  druadod :  faal 
acddutiki  uru  not  uidikely  to  occur  in  it«  use  by  the  |Ntti(!nl,  (U>  thf  anmb 
of  too  maiiy  householila  can  testify.  Chlorofonn  readily  reliev»  astlinia  Aoi 
othur  Bpasmodic  iitTectioris  ;  and  if  the  medical  attendant  cannot  prerenl 
iho  uae  of  thiu  drug  he  mu^t  in^ii^L  that  it  sIulII  never  be  sclE-MiminitfUral 

Chloral  and  chlororonu  differ  in  this  iroporUnt  rcspwi  fnun  otliw 
narcotics,  thut  no  full  toleraiiru  nf  them  is  ejttabli«hed  I>y  habit.      How 
over  perHi^Ltrnt  the  habit  may  have  been,  oven  a  inralui-atc  dtne 
suddenly  prtjvc  fatal.     Thl^  physieian  cannot  too  strongly  inipro«s 
treacboruuB  prupurly  of  the  d  iiigs  upon  any  patient  who  resort*  to  their 

If  takiMt  inturnully  in  large  i)uunLitica  with  ouicidal  intent,  chlnnifonil 
is  an  irritant  poiann,  and  the  atoniach-pump  must  t*  ntt^i  curefuDy. 
Marfan  {MercreM  pfJ.  Xo.  50,  1892}  speaks  of  such  a  vase  in  a  uuui  «( 
fifty  ymra  of  age  who  had  Kwallowcd  HO  grammes ;  the  internal  jnio  v 
inteuHe,  ami  was  followed  by  hn-mat-enieais  and  wngutneous  ilini 
diarrhu'tt.  The  5li;(>|)  liu^ccd  (wtilvn  and  :i  half  liourK.  On  the  followt 
day  jaundice  kcI  in,  with  enormou*  awolling  uf  the  Hver  anci,  in  tnrich  l 
di;gn'e,  of  the  Bpleeii.  ]'"or  three  d/iys  there  wiw  anuria  :  ihi-n  urn 
upjicari.'d  aeuntily,  and  M'as  Eo!tde<l  with  albumin  and  tingnl  with  bd 
There  waa  ocea«ional  <'pista\is.  The  urine  became  normal  in  fmirtMi 
days,  when  the  JHundiue  and  liver  swelling  bad  nUo  subsided. 
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A  ca»o  of  rhloral  poisoning  was  rucoiilml  by  the  Ule  Mr,  Hulke  in  tlio 
l/infft  of  November  3,  Ifti*4.  Five  dmchms  of  chlornl  wrro  awallow««), 
but  rocorcry  followed  The  me*iiB  used  were  ai-tificwl  respiration,  anil 
hot  coffco  admin istei-efl  freely  by  the  bywel  and  othenvisw.  In  biu-Ii  CHses 
I  think  tbiit  the  inhitlatioii  of  oxygpn  shniiM  ln^  triftfl.  I  hnvo  iviirl  that, 
if  the  coiha  bo  fatAl,  hyperjiyrexiA  may  ultimately  uppenir.  The  sub- 
ontane<ius  inji^ction  of  Btrychnine  need  not  be  omitted,  but  il  i»  not 
obviotuly  usufuL 

In  tho  Ltuat  of  July  20,  l^Ofl,  Dr.  Wright  Hardwicko  record*  the 
case  of  a  dipAom&niAC  woman,  ngcd  thirty-aev^n,  who,  after  consuming  a 
%'arivtr  ul  strong  alcoholic  drinks,  including  tuqwntine,  chewed  u]i  mme 
Kulphunal  tabloicls  to  the  amount  of  260  grains.  She  was  found  shortly 
afterwanU  in  a  state  of  stupor.  Five  hours  InWr  she  was  Been  by  Dr. 
Hanlwicke,  who  fuund  h«r  s1««ping  on  her  side  with  her  kneea  drawn  up, 
and  tho  pupils  slightly  contracted  iuid  insensible  to  light  When  roused 
she  (tmileil  gntciously,  and  LipMod  utf  tu  ><teep  a^^ain ;  »he  tiiod  t^moe  to 
raise  hor«;if  in  bctl,  whfii  sIil-  (t-il  powcrlessly  back  again.  Kext  day  the 
legs  were  found  to  bo  «il«ndi:d,  and  the  8ol>_>fl  of  the  feet  were  arched  in 
a  state  of  extreme  flexion,  The  licwelx  were  confiiiwl.  She  slept  from 
fi  P.M.  on  June  1  till  5  A.M.  iin  lilt'  ■tth — sixty  hours ;  she  did  not  regain 
■pcech  till  the  -7th,  nor  the  power  of  locomotion  till  the  9th. 

ToBAOuo. — The  effects  of  tolwirro,  for  better  or  for  worfl«,  ai*n  so  well 
known  that  it  is  not  necessary  to  ilelay  the  rmuler  by  a  long  descnption 
of  tberu. 

Acute  poiaoning  by  tobacco  can  only  occur  by  so  strange  a  mischance 
that  this  part  of  the  subject  certainly  need  not  be  d(<alt  with  at  large.  If 
tobacco  were  swallowed  in  poisonous  dose,  the  stomach-pump  mmt  of 
course  be  used,  and  tannin  may  be  arlmiiiistered  to  neutralise  the 
nicutinc.  The  rL>sulting  i>yiiiiitou:fi  must  be  trcinted  Ity  stimulants,  such 
as  subcutaneous  injtH_'tinnsof  ether  and  the  like.  The  eiieiiMi  of  Inlmcco, 
once  emplriyed  in  mediciTio,  was  apt  to  lie  followed  by  dangerous  con* 
SHC|uenoos,  and  has  properly  fallen  into  disuse. 

Chronic  to^ttcoo  poisoning,  now  thnc  snuff-  taking  has  pmctically 
ceased,  is  met  with  in  smokufs  only.  How  prrvateut  the  smukiug  uf 
tobacco  has  heoomo  in  this  iTiitury  I  need  not  say :  but,  ho  far  as  my 
|w<n>ona1  impreiHioii  got-s,  the  habit  gcenis  to  bo  a  little  on  the  decline. 
Among  the  undergiadiiates  of  Ciuubridyf  I  certainly  tliiiik  Iht;  Imbil  is 
not  quite  so  general  or  tint  consumption  so  Imge.  How  grual  a  con- 
sumption of  the  drag  we  are  to  call  excessive  it  is  impossible  to  say. 
That  tolweco  utuyil  nxKleratt'ly  is  gentraliy  injurious  stMinis  imprubable, 
at  any  rate  the  miachiof  of  it  is  not  proved.  The  consumption  of  the 
drug,  even  in  considerable  qvumtities.  as  he  who  nins  may  set',  is  in  many 
porsonB  compatible  with  exn-limit  hndth  and  with  lliu  jinipHgation  of 
sound  progeny.  Observers  who  assort  tho  contniri,-  point  t«j  lo^im-bnwl 
youths,  in  whom  other  mischievous  fai7t<jrs  are  at  work. 

In  training,  however,  I  am  sure  that  the  use  of  tobacco,  like  that  of 
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almhol.  should  lio  much  reduced,  and  for  tho  nifwt  put  pnetpooed  ontfl  tkp      ' 
end  of  the  day's  wi>rk.     The  Alpine  climber  who  nips  at  mleolwl  dnmc 
his  wurk  \\1A&  the  oddH  a^nut  hitn  ;  he  iK-comes  a  tteound-cUa  pcHunarr. 
The  same  is  true  of  the  uho  of  tohacco ;  the  disadvwitJige  \a  much  lc«. 
bill-  the  mt^  man  will  \k  content  with  tme  pipe  on   his  pca.k  vbrn  ihr 
m:>in  piLrt  of  the  dHyV  work  is  over,  and  will  beep  the  ni<Hlrmt«  m\  \A 
hit*  smoke  for  evening.      Thus  m«l,  tohocco  is  not    ininri^ftts  to  tiKi»t 
persons,  and  may  have  its  indirect  bgnefits  in  soothing  fatigue  and  reitW. 
ness.     It  lit,  however,  as  tme  of  tolucco  as  uf  other  agents  offedinj;  Ui( 
nervous  «3'stem,  thai  the  personal   equation  is  to  be   regarded.      IV 
quantity  cont^iimtid  with  iin]mnity  hy  one  nun  is  poi»onous  to  asollKi. 
each  ^mrikiT  \n\XAX  etttimute  his  <i\\-n  rctiiatanco  and  regulate  his  doeesaeonnJ- 
ingly.     Veriiijiiious  st^nsatioaiA,  tremor,  trPAcheiy  (»f  memory  or  of  otirr- 
ance,  cardiac  flutterings,  iti&omnia,  should  lie  at  once  regarded  ds  waraiRp. 
If  a  smoker  who  is  not  qnil«  a  no\'ii:e  become  aware  of  auch  symploBtk  ht 
may  be  aesured  that  he  is  not  endowed  with  much  tolerance,  and  mnit 
smoke  with  caution.      Perhaps  all  persons  by  persietent  elTort  can  cMa)4ttb 
some  meiwupc  of  tolerance  ;  but  the  wwceptible  person  remalna  relatmlj 
obnoxious  \as  the  drug,  and^s  more  likely  tosufTcr  from  evil  coDMqninmi 
than  others  more  hardily  conntitiited  in  this  reepect.     There  mmw  to  bi 
no  meant;  of  detecting  liability  to  tobacco  intolerance  beforehand  ;  bmbt 
peii^oiis  of  instable  nervous  eystcni  may  be  loss  able  to  withstand  mdi 
influencCB,  but,  on  the  other  hand,   many  pcnions  of  strung  nervea  are 
very  scnttitive  to  toUut-co,      Although  for  medical  reasoiM  I  have  adnatd 
some  few  women  to  enioke  on  the  aly,  yel  I  have  no  ht^>sitAtioii  in  nfioj* 
that  the  nervous  system  of  women,  being  less  under  coutrul,  is  mora  eanlr 
affected  by  such  pnictites  tbaii  that  of  maiL 

It  has  boon  assorl^d  that  cardiac  irregularity  and  other  symphiiDS  i4 
abuae  of  tobacco  only  occur  in  persons  who  smoke  Havana  cigars.  Tlwl 
Havana  cigars  are  more  aelivoly  mischievous  1  have  soen  in  my  on 
practice,  but  pipes  and  cigarettes  are  likewbo  efficient,  if  in  less  dcgr«t 

To  tbe  unaicii«tuirie<l  penMiii  the  {Hiisonous  pnijterties  of  iJtbtMrnian' 
anfficidiitly  manifesto  "  Every  achuoUioy  knows"  the  deadly  [ullor,  the  rcJd 
mreat,  the  horrible  nausea,  and,  if  he  go  farther,  the  diarrhoea  and  coDapw 
which  follow  the  first  doses  of  tbc  drug.  That  he  should  persist  in  ■ 
di^ripline  so  repnUive  is  hh  example  of  the  8<arcely  voluntary  fttnetvmi 
of  man  in  that,  imitative  stage  which  is  seen  tn  the  individual  o^  it  ti 
in  the  uncivjlist'd  nation  or  tribe — the  stage  which  lies  between  aoW" 
matism  and  the  fr^Ft  play  of  reason.  ^ 

No  leiis  strange  is  it  that  tolerance  is    so    readily  estahlit^hed  -,   in-V 
dtvtdnalH.  however^  vary  widely  in  tliis  riawlinesB,  and,  n«  I   have  said,  s 
young  man  who  finds  some  difficulty  in  this  pari  of  his  edncaticm  will  do 
well  to  regard  Inmself  in  after-life  as  one  by  wh<mi  tobacco  should  Iw 
uecd  with  economy. 

Tn  the  next  place,  we  have  to  consider  the  ill  efTeeta  of  tobacco  in 
those  in  whom  the  une  has  l»co7ne  habitual. 

Among  the  slighter  consefjuences  are  decay  of  the  teeth,  which  few. 
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sniokers  oscjtpi* :  chronic  gminiUr  jilmiyngitiB,  if  this  imposing  name  may. 
Iju  nu  :ipj)lJix} ;  Hml  tniiHctilar  Iremur.  •  Jri  respect  of  Mverer  cuiiM^'iutfiicw 
tliurv  \&  Ktill  ennio  (titrt;roiic:e  of  <ii>Iriioii :  most  pe^iplu  are  u|;r»e(l  that  witb 
one  exception,  niimoly,  »trophy  of  the  optic  ner\'c,  the  ilcgcnorative  diaeases 
of  the  central  nervoim  »y»ti!m — siuh  jus  (hImts  and  the  like — formerly 
HtLritiulcil  tu  tobacou  wure  but  eoinciiletifeB.  Tolmcco  ainaurosie  scmub  to 
Btitiu)  alone  among  mischiefs  so  grave  :  und  for  »  further  tlei^criplioti  of  this 
aflei'tiuM  the  ri.'Hilur  will  consult  ati  arlit-le  on  mctlicJil  ophtluthnotugj'  which 
will  appear  In  a  later  vcilumo  of  ihis  iiystem.  Whether  epithelioma  of  the 
lip  l>e  iL  direct  coiwcquencc  of  tobuoco  ainoldng  is  an  ojwn  i|uesUon  ;  bo 
many  {mtsuiih  enioke  r«'giitarly  that  it  is  difficult  to  Apply  the  method  of 
eoncoinitniit  variiuioiis  ici  \\\\e  eiwo.  It  is  pi-oluihle  that  in  a  person  so 
(lisposvd,  the  ciirelcsa  use  of  a  short  or  hot  pipe  may  favour  the  Tnanifcata- 
ttoii  of  this  evil.  In  a  person  aut  so  disposed  it  seems  improbable  that 
the  evil  would  thus  Iw  induced. 

Of  leaser  ills  vertigo  is  not  a  very  nncomraon  sign  of  eycess  or  of 
intolerance  of  toKit-eu.  It  may  Ih;  so  severe  us  tu  disable  the  sufferer,  or 
even,  as  iii  one  wise  of  my  tiun,  to  throw  him  into  ImhL  This  symptom 
I  have  notited  rather  in  those  who  smoke  cigarettes,  perhaps  W-caiiitc 
in  thiii  pnieticc  the  smoke  is  generally  itihiilcd.  It  must  not  be  forgotten 
also  that  eig:irette  smoknrB  get  tlirough  a  gnvit  ileal  uf  t{>lHicca ; 
twenty  cigarettes  a  day  la  a  common  allowance,  and  fifty  by  no 
means  an  unknown  one.  But  the  Byniptoms  may  appear  on  the  use 
of  a  ]iipe  or  cigiir.  While  siieakin^r  fjf  v«rligo  I  may  conveniently 
>m.y  thiit  the  effect  of  hh  habitual  ding,  he  it  tea,  tobacco,  alcohol, 
morphine,  or  othei'  poison,  cannot  be  thoroughly  tested  under  six  weeks' 
.'ihstinence :  if  a  patient  "witl  not  give  his  won!  t«  oKien-e  thin  interval 
it  in  better  to  decline  to  advise  him.  A  reduction  of  the  allowance  is  of 
no  use;  it  only  lemie  to  hewildei-mont  both  of  {lationt  and  doctor  :  time 
must  be  given  for  the  eliminattnn  of  the  poiion,  and,  thereafter,  for  the 
(i»Mies  coni^eiTie<l  to  recover  thpmselves.  When,  after  the  A\\&  period  of 
ahtitinence.  a  judgment  hu8  been  foimed,  and  moderation  has  been 
accurately  define*J,  the  hiibit  may  perhaps  he  resumed. 

After  vertigo  iymptoms  refenible  to  the  stcinaeb  ami  heart  are  most 
frequently  found.  A  grinding  pain  of  n.  peculiarly  dt8(]uieting  kind  may 
come  on  fifteen  to  thirty  minotes  after  foud :  this  pain  1  Wlieve  t«  be 
due  to  hyperacidity.  If  ao.  the  effect  is  the  coiiVL'j«e  of  that  of  morphine 
[see  article  on  "  Morphine  "  j.  The  pain  is  relieved  by  alkalies,  and  niso 
by  taking  food  agfiin,  as  in  the  dyspcpMia  of  hy]H^rchlorhydria.  Klaluleiioe 
of  the  stomach  is  often  met  with  in  smokers,  but  usually  in  connection  with 
irregularity  of  the  heart :  this  flatulence  is  often  met  Avith  in  other  affec- 
tions of  the  hejirt,  and  it  is  hard  to  apportion  the  causative  relation  Iwtweon 
the  two  events.  Cardiac  irregularity  is  a  frequent  consequence  of  tolmcco 
emolting,  logging  and  intermisftion  being  the  earlier  forms  of  it.  One  ease 
is  known  to  me  of  a  nuin  whose  general  heidth  is  excellent,  who  is  by  no 
meiins  a  neurotic  subject,  and  whose  heart  stands  work  well  in  all  other 
respects,  in  whom  intennittence  of  the  heart  may  occur  for  many  days  if 
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be  renuiiti  for  itti  hour  or  tn-i>  inii  room  vritb  manj  ^moken>.  He  ilare  nut 
ait  in  the  einoking  room  of  his  cliiK  or  in  the  smoking  cnm|HirLint>nL  <tf 
a  railwny  carringo.  The  inlcmiitt«nce  may  not  Wgin  until  tha  next  Akf, 
or  the  next  but  oue,  l>ut  then  comee  on  with  the  eortoioty  of  a  laUm- 
tory  exporiraent ;  it  got*  woi-se  during  the  next  day  or  two,  and  cbim 
gnulitnlly  {wuwea  off  in  a.  few  more  days.  Ho  never  »nff«irji  fi-ntn  any 
cardiitc  disoi-der  unless  exposed  to  toI>aceo,  but  this  proclivity  luu  hung 
almut  him  for  nuiiiy  year^.  He  hits  no  diatike  to  the  drug,  nor  does  be 
feol  any  immediate  discomfort  from  it^  In  actiul  sinnk«r«,  even  ifi 
those  who  smoke  not  immodenitely,  this  proclivity  is  eouimoa  «dou^ 
1  remember  finding  tbe  eymptom  in  tnro  brothers  of  altout  thirty  yean 
of  age  ttIio  came  to  me  for  Hfc  luwuntnix*.  They  w^'rL^  iMith  tine  vigoTotu 
men  of  good  fiunily  stock,  luid  they  were  naiiu-alty  much  nettled  by  ray 
declining  thera.  After  leaving  off  toluicco  for  four  or  Hve  weekj  the 
interniittenc<j  di«tpp^iuwl  but  an  they  both  declined  with  some  lusperity 
to  give  up  the  hnbil  I  felt  it  my  duty  to  decline  them  agiiin.  I  am  wcU 
airarc  that  tobacco  is  said  to  affect  the  nerves  of  the  henrt  only,  mid  not  iu 
muscle  ;  Imt  a  long  experience  of  »uch  "  functional  dentngenif  iiU  "  in  this 
vital  (irgim  hiu  led  me  to  the  opiniun  thiit  ultinuiUily  such  hearts  oome  to 
no  good.  CfirdiiK.-  irregularity  under  the  inHuence  of  tikbtu-co  is  not  coo- 
fined  to  inl«rmitteiii-ti ;  it  may  go  on  to  utter  dinorder  both  in  i-ute  and 
rhythm  (delirium  cordis).  The  usua,!  form  is  for  two  or  three  strong  or 
throbbing  pulses  to  be  followed  by  a  run  of  small  quick  ones  ;  the  blood- 
prwwiww  being  low  jn  all.  (X-c»wioiitilly  in  iui*!nnittcncy  tbe  slops  may 
have  H  rt-giibu-  dietribution,  as,  for  instance,  ut  every  third  or  fifth  interval 
One  dav  on  seeing  a  friend  of  mine  take  again  and  again  from  lus 
case  a  lung  and  maligniiiil  -  looking  cigHr,  1  rum^trkod  that  such  in- 
didgoncK  must  disturb  the  action  nf  bin  heairt :  his  oiUy  refUy  was  to 
hold  out  his  wrist  to  me  in  order  that  I  might  touch  one  of  the  moat 
irregular  pulses  I  ever  felt  He  told  me  that  toituccu  had  this  very 
effect  on  him,  but  that  ho  had  long  niaile  Ufi  \\\&  luind  that  he  would 
rathpr  have  his  cigar  than  a  moflcl  pulse.  "Tobacco  hearts"  are 
common  enough  in  yoimg  men  who  smoke  freely  before  becoming 
thoroughly  .itnuiniicd.  Tho  main  f<Miiure  in  theau-  yimthit  ia  jialpiuittan  ; 
and  1  think  (hat  any  one  who  ik  exfwrienced  in  these  patients  can  detect 
A  tnbaccn  heart  by  the  wa.yi>  of  it ;  it  hiid  a  lalxmred  ami  beeitating  ^Ut, 
ilifferent  fmm  the  onlinary  "  young  m.in'fl  heart "  and  from  the  effocta  of 
orgiknic  disease.  The  hesitation  is  usually  accompanied  by  a  aenMi  of 
discomfort  referred  by  the  ]iiitit<nt  to  ttio  mrdiac  n>giun,  to  his  heart.  In 
tobacco  intermittence  the  patient  ia,  I  Itelieve,  alwars  conacious  of  thr 
stop  and  roll  forward,  a  Mnsation  which  in  disease  of  tiie  muscular  tissna 
of  the  organ  is  not  atwiiys  but  generally  ali*tent.  The  dismtDfori  in  tbe 
cardiac  region  is  the  first  ajnnptom  to  W  notiivvL 

So  far  as  I  am  aware,  do  carefid  autopsy  has  yet  been  made  in  a  nu* 
of  tobacco  heart. 

Insomnia  is  niid  to  Itn  a  consequence  of  smoking  ioImuxvi  inidt-r  L-t-rLiin 
circumstances.     Every  smoker  knows   that  a  stronger  cigar  than  UMtal 
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may  keep  him  awnkc ;  aiir]  it  is  alleged  thfit  the  ordiiuiry  use  of  the  (li-ug 
mny  act  thtu  as  an  excitwnt  tn  one  wliose  Ijrajii  U  uiiiunially  susceptible, 
ur  is  ui  a  state  of  imuUility  from  overwork  ur  ntixioty.  Usimlly 
the  cfl'octfi  of  tobacco  aru  soothing  and  favour  slct-'p ;  yat,  like  other 
UATcotiot,  tolmcco  haii  no  dunUt  ita  «ffeft«  vi  utimuUiiuiL 

The  likst  gnmp  of  Kyiii]ttoiii!>  of  clirunic  jHttHoiiirig  by  tobncco  whieh  I 
sbiiU  disciiM  is  the  grou])  of  m-unilgijia.  Tliosc  arc  of  some  imporiaiicti, 
M  uuti)  tb«  cause  is  removed  tbe  ptiu  may  Uv  reciuront  and  severe,  aiid 
Bometimes  the  causa  ia  imt  hit  upon.  In  one  smoker  I  rememlwr  thut 
the  neuralgia  waa  seated  in  th^r  ntitcrior  eriira]  norve  and  was  a<mtely 
liinctnnting,  I  forget  what  lerl  me  to  Guspect  the  patient's  lutmcco,  but 
hiipjtily  the  su>>pician  wiw  aM'iik<?ricil ;  in  alxttinericu  liu  found  porfi^ct 
relief,  and,  »s  it  return  t*)  tobiu-co  waa  repoatc*lly  fniiiid  to  recall  the  piiin, 
he  determined  to  remain  abstinent  and  well.  In  other  eases,  and  much 
more  commonly,  the  pain  is  about  the  intercoslals,  and  the  humcrml  imd 
BcapuUr  regions.  Dr.  Judson  Bury  records  peripheral  neuritis  as  a  rare 
oooseqiience  of  the  ii»e  of  tiiliru-i-u. 

A  violent  and  alarming  form  of  this  pain  is  thn  so-callw!  IoImcco 
angina,  descrilwil  by  I'eler.  There  is  not  much  difficidty  in  di-sliiiguishing 
tobacco  angina  from  thu  form  which  depends  upon  cardial- vaRnibtrdisoHee  ; 
but  the  diognotiia  ia  not  to  he  made  by  the  mildness  of  the  pain.  The 
most  frightful  att^ick  of  tobneco  angina  (if  bo  it  is  to  be  called)  that  I 
pver  9*w  wja  in  a  gi'iirhmiiin  then  no  longer  young  (alniiit  5S  nr  60), 
who  informed  me  that  be  oftiri  smoked  iw  matiy  a»  tweiily  cigiurs  a  day. 
lie  exhibit^nl  a  specimen  to  me  lest  I  should  bo  under  any  ap])roht'n- 
sion  that  hin  cigars  were  small  or  mild.  While  actually  in  conaultation 
with  me  he  fell  into  a  fit  of  the  "angina,"  which  was  so  severe  aa  tw 
make  him  writhe  oil'  his  seat  and.  over  the  odge  of  a  couch,  to  the  floor. 
He  pressed  his  hand  to  his  hearr,  groaning  piteonsly,  if  that  could  ho 
piteous  which  witne:«if.ed  in  Iuk  favour.  No  man  in  an  attack  oi  true 
angina  writhes  or  gnxms  aloud  ;  nor  do«8  a  true  attack  la-st  long  enough 
for  manti-uvres  of  thin  kind.  The  note  of  angina  jiecWris  is  terror- 
stricken  stillness ;  the  patient  daro  not  even  breathe,  lest  he  die  in  the 
act.  Moreover,  except  in  the  rare  "chronic"  form  of  angina  pectoris, 
the  attack  doc«  not  last  ho  long  as  iu  the  toWcco  form  ;  ujid  in  chruuic 
angina  there  is  rather  a  pci'sistcnt  scrie»t  of  uttjicks  than  one  attac^^k  of 
long  dnnttion.  Yet  the  tohiicco  seiziiro  likewise  may  sometimes  ho 
startling  iu  its  suddenness,  and  iu  its  likeness  to  angina  pectoris.  I 
remember  hearing  with  anxiety  the  siory  of  a  heidthy  man,  aI>out  fifty 
years  of  age,  who  in  pressing  hastily  and  with  some  anxiety  up  a  steep 
hill  in  a  fog,  niut  seized  in  &  mimient  by  a  breast  |>ang:  ttjlwiceo  waa 
KUflpcctod,  and  the  diagnosis  was  a  ditfimlt  one  ;  hut  ten  ftutiaef|ucTit  years 
uf  freedom  coincident  with  aliHtineni.'e  from  the  drug  has  justiliLxl  the 
favourable  <ltagnosi8  —  the  diaguoKtH  was  etitahlished,  iudiwd,  in  a  few 
weeks,  for  the  pfiticnt  on  giving  up  tolw-cco  waa  soon  able  w>  connncc 
himself  of  his  soundness  of  cunetittitiun  hy  taking  any  kind  of  active 
exertion  without  inconvenience. 
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ToJhkc".  in  common  with  most  kiiids  of  chronic  iKjijwniiiy,  lend*  lo 
pnxluce  JLna'miu  ;  thU  chanicter  should  piil  ii  itmokcr  on  hid  ^lard.  It  n 
UBeletH  to  go  into  the  treatment  of  chroiiir  poiiioning  by  tobacco  ;  tli«re  b 
but  1)110  meaii«  of  cure,  namely,  to  st'Op  the  pruL-tice  of  iiaing  it  ill  any 
form.  In  my  ojHnioti  be  who  hahiliially  poUone  the  stnictures  of  hit 
hvart  i*  on  tht*  w.ty  U>  dilate  it,  or  to  produce  other  stnticnl  detoiiomtiim 
of  the  orgim.  The  way  tuny  Iw  a  long  one,  but  I  hiive  hwn  nuui/ 
pilgrimH  far  advanced  upon  it.  Evaii  if  th^"  patient  submit  fi*uiikly  lo  pwe 
up  tobacco  hia  hejirt  niuy  loiijd;  remuiii  irregular ;  I  hiivc  reason  to  sttspert 
that  in  Bomii  coses  occurring  late  iu  life  pcifcct  rhythm  is  uever  rocovand. 

Tea  and  CofPEIC — It  wem  an  klle  thing  t4j  write  at  Urge  upon  tiieae 
articlea  of  common  coiuumption  ;  cvury  housowife  may  rkini  to  know  » 
much  of  their  virtues  as  the  physician.  A  few  poinu  seem,  hon-cvor,  to 
be  worth  tli&cussinii. 

Tea  and  VAtWoa  arc  nervine  Htininlantfl  without  nnrcntiatn.  It  wtMild 
seem  that  iti  their  oa^  the  wurk  of  the  rmrvouti  matter  in  increased 
directly,  not  let  loose  hy  jiari-oliem  of  cunirnlling  centres,  as  may  be  the  ause 
withHDmeof  tliudru^!^  previoiutly  de^cribwl.  TliitiKtiinulalton  in,  aa  isasual 
in  such  cases,  follnwt-d  by  cxliaustion  ;  accoiiiing  to  the  degree  of  tiia 
previous  stimulation.  When  tak«-n  in  luodvrution,  however,  this  reaction 
SBcms  uithtir  not  to  Iw  fell,  or  to  Iw  sii  slight  an  not.  to  Iw  nuljced  ;  the  stinia- 
Unt  deems  to  be  clear  gain  to  ordinary  persnna.  In  not  a  few,  however, 
the  ill  cunsequerices  are  manifi.'Kl  enough.  Another  interesting  point  ul 
distinction  in  that  t-ea  and  coffee,  niilike  tolwcco,  get  no  strong  hold  upon 
the  iwere  of  them.  A  v*iry  few  pei-Bom*  may  find  a  difHcidly  in 
breaking  their  favourite  hnbit,  but  even  tbeac  would  be  ashamed  lo 
admit  that  they  could  not  do  so  if  Tii^cesury. 

A*  aUo  in  the  owe  of  tolMcco,  the  tolerance  of  individuals  difTor*  very 
widely.  84m)e  persona  known  to  me,  in  no  profc^ional  »enee,  will  and 
do  drink  strong  tea  or  coffee  for  iM-eakfaat,  luncheon,  at  live  o'elock,  and 
again  after  dinner;  and,  ko  far  ux  I  can  tell,  with  poi-fect  inijnuiitv. 
Others  cannot  touch  tea  even  oueo  a  day  \vithout  diugrceable  conw- 
quenccs,  snch  as  nulatee,  ivstlessnoss,  excitement  of  mind,  followed  hy 
confusion  and  doprossiun ;  and  so  forth.  I  think  that  coffor  makes  itself 
felt  as  an  cnl  more  n-iuUly  than  tea,  perhaps  bccauKO  it  is  btkcn  in  a 
stronger  infiiHion  or  decoction. 

C^fluinu  m  a  medicine  which  I  have  iikckI  for  many  years,  nnd  no 
modicino  can  ho  more  hclpfid  than  this  in  certain  eases,  as  a  diitretir  in 
cardiac  or  cardio-nmal  diseam-,  when  digitalis  and  the  like  have  failed, 
or  the  pHtiont  i»  getting  sickened  by  digitalis.  But  I  am  not  now  to  lourh 
upon  thtf  realm  of  tbcnvponiips.  This  active  principle,  common  to  U\a  ami 
coffee,  IK  ])robiib)y  the  main  cause  of  the  inMuninia  which  is  due  to  the  tue 
of  these  articles.  Hut  cafleine  ciuinul  Ik;  the  only  cause,  or  even  thi>  chief 
CBOsfl^  of  the  other  ill  effects  which  f>jliciw  the  abuse  of  these  bevcmjiic*, 
because  these  do  not  ail  follow  the  nw  of  caffeine  in  its  pure  state ;  nor 
are  the  eymptom'grotijw  iu  tea  and  cull'eu  poisoning  identical,  ns  ibef 
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ought  to  be  if  tbe  ]K>isunous  pririctplc'<t  in  the  two  K-  jdoiilicaL  It  sl-uius 
pmUihle  xhaX  the  Bromfitic  oittt,  which  Am  nliviDti<ily  very  liitruruiit  in  ihu 
two,  are  concerned  in  the  disturltance.  Catfijine,  bowever,  as  I  have  Kiiid, 
IB  an  active  agent ;  and  the  tir'st  cfTecL,  (■a|H!cijiliy  in  ihe  luw  of  rolVee, 
MtemA  to  he  a  rise  of  artonal  hlnwl -prcr&snre,  whevchv  tht-  corohral  activity 
is  Btimiilated.  Tea  and  coli'ee  thus  remove  heailaches  due  to  cerebi-al 
anifniia,  as,  in  a  like  mantn-T,  dii^ttaliH  ivill  (;ftfti  do. 

Tt-a  Anc&  not  ftcom  to  produce  the  aairip  effcols  aa  coffen*.  I  hare 
seen  several  wcll-m&rked  cases  of  culTee  excctis,  and  its  symptotne  ate 
not  without  charnotor.  The  mifferer  ia  ti-emnlous,  and  loses  his  aelf- 
conmiand ;  he  ih  nuhjert  to  fxtK  of  agitttion  and  depret^sioii ;  he  ItuteH  iy)1nitr 
and  has  a  haggard  ap|>uuniiic«.  The  apiwtite  falls  off,  and  symptoms  tif 
pfltric  catarrh  may  be  manifp.«e»l.  The  heart  also  suffers ;  it  palpitatea, 
or  it  intemiitA.  As  with  other  »u<-h  a^ti-nts  a  i-eiiew»l  rhwe  of  the  i>oi«on 
gives  temporary  relief,  hutat  the  cost  of  future  miserv.  Such  persoiii>,  when 
ftuiired  that  the  cause  of  their  truiihtes  \»  coBee,  will  abandon  the  U8c  of 
it  without  much  uiiwiUiugiieaa,  iu  which  case  they  are  restored  to  health 
in  a  short  time.  In  Watson's  hingungp,  by  riinouncirig  coffee  they  niay 
get  rid  of  their  {j;tl]>ii;iti(>ii  and  of  their  apprehensions  together.  Xeilher 
ten  nor  colTou  eauKes  jmlsy. 

Tea  likewise  affects  the  heart,  but  not  so  promptly  and  directly  as 
coffee  ;  twv  »eeni«  nithcr  to  aflV-ct  the  hraiu  aud  tht;  etomach.  Many  ob»cum 
caces  of  gat^ti-il^ia  ai-u  due  lo  tea,  and  aW)  dy»])e}isia  of  the  Ko-cutled  utouie 
kind.  BcHidex  the  slc^^ple^tie&s  eauKcd  by  either  dnig,  tea  haa  appeared  to 
me  U»  be  uspecially  ulheii-ut  in  jjroduciiig  ni^hlruaru  with  groauiiigs,  sUirt- 
ingK.  anil  uvcii  hallux-iiiutiuiiH  which  may  be  aliu-niing  in  their  iuifni^ity. 
Another  peculiar  qunlity  of  tea  is  U}  produce  a  slraisge  and  exiieme 
degree  uf  phytiival  ilepres^iun.  An  huur  or  two  after  bn-akfutit,  at  which 
tea  has  hcon  tAken,  at  n  time  when  the  energies  of  the  system  should  Ui 
at  their  best,  a  gi'ievous  sinking,  referred  chieHy  to  the  cpigaBtrium, 
seixoii  u)p<>n  the  KiilTert-r,  hu  that  even  t^i  R]H<ak  '\»  an  effort ;  the  bloml 
aeema  to  leave  the  lips,  and  the  spnech  may  boeomc  weak  and  vaf^ie. 
Or  ^astralgia  and  p^iipitatian,  if  the  initlady  take  that  fnrni,  may  lie  su 
acute  aa  to  dituibKi  ihe  HnlfenT  for  a  while,  ('iiiifuhioii  and  giddincHi 
may  add  to  his  trt>ul)le-i.  Lty  mitii.TieH  such  bh  the^e  a  man  may  Hnd  the 
best  years  of  his  lite  spoilt,  unless  he  find  his  w-iy  to  a  physician  who 
recrognise*  the  cause,  and  by  reiiiuval  of  il  Het«  the  |)atieiit  Iriie.  The 
aAtriii>;ent  matters  contained  in  the  inftisinns  of  lea  and  <'<it)ee  promote 
constipation.  The  anw-mia  uften  seen  in  such  cuses  is  in  [wrt  iJidirwt.  and 
due  U)  the  Biibfltitntion  of  tea  or  coffee  for  gooil  fniwl.  Aene  rosacea  is 
said  hy  some  HTiters  to  ance  under  the  itjHueiice  of  tea  and  coffee ;  how- 
ever this  may  be,  it  Is  wise  U>  .'iubfltiture  cocoa  in  cases  of  this  affection  j 
for  cocoa,  so  far  as  I  know,  is  &a  hai-nilt?»i  a-t  it  is  uninteresting.  In  out* 
patient  pnictice  in  the  northern  hospital^  of  Kiigland,  very  obstinate  eases 
of  atonic  dysjiepfia,  with  sJillovniess,  loss  of  (leHh  and  tow  spirit**,  oen^ur  in 
men  in  whom  no  such  ailments  would  he  exi»feiiHi.  In  my  experienro  this 
malady-  bos  egpocially  ahoun  itself  in  miners  and  engiuc-Urivers.     The 
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\ic  is  R  giuvu  uiit't  uixl  tiwU  griuliiKlly  to  tlio  KiU  of  working  povar; 
that  lit  fifty  years  nf  Rge  such  a  pAtictit  may  bcfomc  hotli  uselen  sad 
mifs^rablc.  I  was  Iwl  to  Ijoliwe  thai  this  atnle  i«  lnrm>ly  Atiri)intAbl«  lo 
the  UEu  of  U'ji  Ity  tlio  cunful ;  ihu  tva  is  by  no  means  wvuk,  Hiid  u>u  often 
it  tnkcfi  tho  pl«e<!  of  nonrtahing  food.  l.'nh«ppily  iht'  mischief  hiui  oftrn 
gime  too  fiir  In-fore  the  caua«  is  founJ  out  Jintl  rL-niovt-il, 

]>r.  ^Myrllo  of  Knriti^to  ha^  rejKsatvdly  pulilUhi^il  his  beUnf  thai 
gout  is  favoured  by  much  t«a-drinkirig.  If  so,  the  gout  may  be  im  in- 
direct  coOMquanoc  by  way  of  au  iutennediate  ilyspepua. 


T.    C'LtrFOHI)    AU^tTT. 


METALLIC  .VXD  SOME  OTHEIt  FORMS  OF  POISOXINO : 
INCLUDING  POISONOUS  TKADES 


Phohpiiukus. — Within  tbo  hut  fuw  yimrs  suicidal  poisoning  by  phoepbonu 
hits  grually  incruasud  in  this  cuunu*}',  but  it  is  atill  in  (lermaoy  and  fVancu 
that  the  largest  nunil>cr  of  eajtra  i«  mot  with.  During;  the  5va  yean  ctidiufc 
1S90  thcro  wcru  3C  f.ital  cast's  of  pboephoruit  ]xjjsuning  in  this  country 
— 14  nuiltja  juhI  22  femiUcs^.  Of  th««e  36  eases,  '2,'i  ocetirrwl  tii  childmi 
under  the  rtj^c  'if  tivo  ycvtnt.  Tin.-  cjuhi  with  whit-h  phonphonw  c*n  li« 
procure*!  fr»»m  lucifer  matches  by  poor  people  jmrtly  uxpluins  why  thia 
poison  is  re8L>i1*d  to  for  miicidal  ptirposea ;  whil.-it  iho  knuwlwlge  of  tlifl 
tvrrible  stifreriiig  whirh  il  entaiU  prevenU  the  etister  claaiu^s  from  seekinf; 
this  in««QB  of  bringing  life  to  a  close.'  There  is  a  varying  amount  u( 
phodphnnin  in  matches.  Itonghly  spoiiking,  nne  |M)itml  of  phfittphunt* 
will  head  1,000,UIIO  matches.  In  lUO  maUh-ht^ads  Mayet  found  5h 
nigrms.  of  phosphorus  ;  and  Gonning  found,  in  Knglish  matcbets  32  to  ,t4 
mgrma.,  in  Belgian  38.  In  Munzor's  awes  eatrh  malrh  contained  0'-^ 
nigtiii.  of  ])ure  phosphorus,  so  that  100  matches  wuuld  ruadily  cause 
death ;  for  7'5  mgrms.  (0'116  grain)  have  prov«d  a  fatal  dose.  Many  of 
the  vemn'n  {Nistes  koKI  in  the  shops  contain  as  much  aa  from  1  to  3 
p«r  cent  of  phosphorus,  and  thes«  are  always  within  ewy  reach  of  tha 
public. 

Commercial  phusphonu  is  obtainod  from  calcined  bones  by  reniovjnf; 
the  lime  with  BuJ|>buric  acid  and  dooxidising  the  rcsidiium  with  charauL 
It  occurs  in  the  form  of  waxy  semi-transparent  sticks,  winch  are  luually 

'  In  Ne«GWt1*>-U)<n»'Tfnf  ibf  nuuiln-r  ol  nxo  •>(  iiliuoplioiwi  pnUnnliig  hiu  bcMt  largt. 
In  th«  bm  jrissn  eatllDg  Ifidt,  50  cmm  were  Mlmltted  into  ikc  Intlrniarv,  IS  BliIm  aod  S7 
famalcflL  Of  IheM  60  cuco  I  died,  2  U9*lu  imi]  3  (einal^A.  TKc  A^a  of  tli«  |i*ti«tiU  \ax^\ 
from  V  to  74  y»*K  >iiil  with  th«  •xcvptinn  nf  •  cliiM  9  ytma*  at  i^v,  lo  wliom  tbr  [kimkik  ■■■ 
•dmftilitawl  b7  tbo  mvtbcr,  ibt  Iwmlf  bavitiK  tokun  it,  Um  imm*  wen  «iilciilftl.  8v  far  m 
lfa«  KM  UBS  uMrned  for  tliA  Hijcidtf  sre  nmeertwd.  tl  sppesn  to  AM  that  in  tli«  caw  o4  IMS 
the  principal  eausn  are  driuk  au>l  povcrtf,  aud  la  woincu  eroaiad  l<n«  nr  JMloiwy.  pmarty, 
■Irink,  aod  l1]>iiMg»  bjr  their  husbaiidik 
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pn-scrved  umler  watur.  U  givvs  off  a  pcvuliiir  ulltHveuus  wicur  and  takes 
tiro  at  100^  K.  Though  iiiiimlly  tt[HikL'ii  of  lu  inriuliiliilo  in  water  it  hoa 
been  experimental ij*  proved  that  WHter  <lisiiolves  a  anmll  quBnlity  of  it, 
tbat  bile  has  s  slronger  twlveiit  itiHiK'nct*  ujMtri  JL,  ntid  timt  thu  sulubiliLy  uf 
phosphorus  in  each  increases  with  duration  of  tcmperaturo.  It  is  sulubla 
in  bisulphide  of  carlion,  oih,  and  chlorcfoiiii.  ThusphorUK  existt!  in 
several  allntropic  f<;mi8,  of  wliirli  the  nnl  iir  ain^irphuilB  is  tllu  most 
common.  This  form  dncs  nat  tflktr  fire  at  thn  ordinary  tcmpcmturp,  nnd 
it  ift  non- poisonous  ;  hence  the  SM't-dinh  matches  made  with  it  are  hunsieM. 
PhnaphoniH  unites  with  liytlnigen  to  form  phoitphiiifl-  or  phnHphunjttwi 
hydrogen — a  very  dangerauM  gas. 

Fhosphonis  poisoiiing  may  be  aailt  or  chronic.  The  latter  malady, 
linoxrn  as  plu)»}>h»mm,  is  princi]vtlly  met  with  in  thoso  who  arp  ungn^wl 
in  the  manufacture  of  niaU.'hea.  I'hoxphorufs  becausi;  it  is  an  im|>ortant 
con»tttuent  of  nervotu  tueue,  ia  administered  medicinally  in  very 
minute  ditsea,  Init  in  theae  dofies  ita  physioloKiral  m-riori  is  (tiffcrent  from 
tbat  of  l&ryer  quantities.  In  minute  iloiwti  it  proljably  acts  a»  a  stimidant, 
improving  the  nuintiou  of  the  tiiiisu(<t«,  oR.*eous  and  iiervous..  Wegner 
has  ahown  that  ulicn  »Hluit  iinimaU  receive  small  dose*  of  ]itionplioni9 
the  spongy  tissue  of  the  boiictt  becomes  thickened  and  the  compact 
portiotiii  more  dense.  Now  osseous  ti^uc  is  subseijucntly  developed 
upon  the  iti^de  of  the  shafts  of  the  long  bone^  in  some  intitAnce-s  even 
to  the  oblitemtion  tif  the  marrow  cavity.  Therapeutically  it  is  believed 
tiukt  the  ilnig  cmcm  the  system  as  phosphorus,  not  a»  phosphoric  lu-id ; 
the  proof  of  this  is  that  in  cases  of  paisoiiittg,  not  only  does  the  bifatb 
smell  of  phosphorus,  but  the  IiIihk!  is  found  to  contain  it.  At  the  tem- 
perature of  the  body  phosphorus  passes  into  a  stAtc  of  vapour.  liani- 
berger  ban  <lrnion8trated  tliat  in  this  fonu  it  readily  [tasses  through  unimal 
membrane  into  defibrinateil  hhrod  ;  hence,  sliuuli)  plir)S|ihoriis  he  jireMsnt 
in  tlie  alimentary  t-anal,  the  bluod  <:ircul:iting  in  the  u-id]is  of  the  intestine 
would  soon  become  eurcliurged  with  the  va)Hinr  of  it. 

Symptoms.- — The  severity  of  ihc  Bymptoms  and  the  rapidity  with 
which  they  apin'ar  depemi  U]n>n  the  fine  stnte  of  division  in  which 
the  |xiigon  enteiK  the  l>ody.  Unih:r  nujst  L-irctimstancca  the  nymptoms 
appear  within  one  to  six  honrs  after  swallow-ing  the  ilnig ;  hut  if 
A  Urge  piece  of  phosphonis  has  been  taken,  symptoms  may  mit  ai'iee, 
for  single  him{ui  have  been  known  to  traverse  ths  whnlc  length  of  a 
dog's  intestine  without  di-nti-oying  life.  In  the  ojieration  of  Home 
poiwiis  there  is  a  marked  dilTf-renee  between  the  RvmptoniR  exhibited  hy 
animals  and  by  man  ;  but  no  fur  a.^  the  effect  of  phosphonis  is  concerned 
the  symptoms  in  both  are  reiu-^rkably  uniform.  On  the  lajiidity  of  symp- 
toms the  condition  of  the  stomach  nt  the  time  hae  an  important  bearing. 
The  presence  therein  of  milk  or  f;it,  which  readily  dissolves  phosphorus, 
cauacB  an  enrly  appeanince  of  symptoms.  It  in  not  necessary  for  the 
{loiBon  to  be  taken  internally.  Hill  rejtorts  the  case  of  a  girl  who, 
wishing  to  give  a  "  dfult  si'ante "  to  hrr  felli>\v-ser\ ant's,  nilvl>ed  some 
phosphoois  pa«te  upon  bor  handii  and  fuue.     The  churaeteristie  illumina- 
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tion  follon'cd,  but  the  girl  die^l,  with  the  oniinar)'  sytnptotiui  of  pcnaoiitiif;i 

on  the  eiglitti  (\t\y, 

Taniiflti  rlix-idfts  phosphorus  poisoning  into  three  forms — (i. )  ibe  cdBi- 
moiiform;  (ii.)the  iwii-voub;  ;in«l  (iil.)  ilie  ha;iiioiThiij:ic.  In  the  fir»t  fonu. 
irritjuit,  nervoiw,  and  hwrnorrhafipv  syniptoins  are  blvnikni  t(>gether  ;  in  tho 
second  the  symptoniH  are  spooi&lly  roforalilc  to  tho  hmin  and  ttpinal  cord, 
and,  a«  the  name  implies,  ha!morrhaj;es  are  cbaracteristjo  of  the  third. 

During  thf;  tict  of  swalluwin^  tlu^  )M>iHun  u  diHagn^cuiltle  ta^te  and 
smotl  are  pnrrflivcd,  and  are  frilKiwcd  shortly  aftcrwanU  l>y  jMin 
in  the  gullet  and  stomach,  and  by  rel^-hing  and  vunnting.  Tb«  Umgttr 
ami  ttiriMH  may  heciraic  red.  dry  and  swollen.  In  other  casfls  ii  f«ir 
houre  intervene,  during  which  th<^  patient  may  move  about  dii>char){ing 
the  ordinary  dntiei^  of  life ;  and  then  vomiting  and  itaus«>a  come  on, 
accompjiiiicri  by  aMomiiial  pain,  Thn  breJilh  IwromEtti  phiwphnrwcent. 
and  thd  %'omited  nialliT,  which  consist*  of  mucu*  tinged  with  Wood  awl 
bile,  may  be  liiininoun  in  the  dark  and  Hmell  strongly  of  the  poison.  For 
two  or  thi-ee  days  the  vomiting  f(mtinue8,  accompanied  by  gastralgia, 
perhapH  by  diarrhiv^,  and  by  sle^'pLoMsneiui ;  and  the  jiaticnt  nieanwhik 
is  utterly  wretched.  The  pulse  at  this  (<'tage  may  be  normnl,  or  feeble 
and  fllij^htly  quicltcned  ;  while  the  temperaturo  may  be  nf>rnial,  or  slightly 
animormid.  Hy  the  third  <biy  the  vomiting  miniilly  cm»i-M  Mnd  thv 
abilomitukl  puiin  rlisnppcars  ;  but  this  a1>atement  is  fropientty  but  teai- 
porary,  for  shortly  afterwai-da— in  from  70  to  SO  per  cent  of  the  oum 
— ^jaundice  appean*  on  the  ihiifl  to  the  fifth  day,  atvomiwnied  by  colfpv 
ground  vomit  and  by  tdirlaminttl  ptdu  refembtc  to  the  epigu«triiim.  The 
pulse  nvtc  nm'  now  fall  -  but  if  the  case  is  going  to  take  an  unfnvnur- 
abli*  couiuo  it  nuiy  iucrwwe  in  fi-ei^uvncy,  rmicbing  a»  high  a»  ISO.  The 
tempeiiiture  variea :  a  high  ii-iniK-nilure  in  gi-m-mlly  rogimlwl  as  a 
precursor  of  death :  bm  in  ■«ome  cases  nbser^'ed  by  myself  tho 
lemperature  before  death  rt.'aeht.*d  only  to  96°.  In  the  vomit  numoruiu 
reddish  brown  fliicculiint  ma^^E-K  can  be  seen;  ami,  on  mieraaci^iical 
examination,  numerous  fat  globules,  broken-down  blood -c«lU,  and 
d^^bris  are  ybserved.  The  vomit  gives  a  blue  culour  with  |wrox)de 
of  hydrogen  and  tinrt.  guaiaei,  indicnting  the  presence  of  IJimnI.  Once 
jaundtCH  supen'crne^,  the  patient  can  no  longi-r  tw  rcganlod  as  timply 
under  the  inthmnre  of  ph(iKj)lH)ruH.  but  a»  BulTering  from  the  consrqnenoes 
of  the  profonrid  structural  changes  in  tho  liver  which  are  indui-n^d  by 
tho  action  of  this  iiubstanc«  upon  the  bejuttic  celU^  The  viscits,  at  thin 
sUige.  may  lio  snnieirhat  unliirged  and  temltir ;  but  if  the  patient  6iirv)%'e. 
the  liver  becomes  rapidly  smaller,  bo  much  so  as  to  suggest,  in  tho 
absence  '>f  a  history  nf  ph'wphoniH  j>i»i*ming,  the  diagn'Mis  nf  arnte 
yellow  atrophy  of  tliut  organ.  The  urinu  may  t>e  Gcanty,  UMuilly  H 
ia  about  thrt  avomgo  in  quantity  ;  it  mar  l>e  albiuninoua  ami  loaded  witli 
biliary  colouring  matter:  it  frwjueiilly  cont-tinit  crt-atals  of  leuctu  and 
tyr4«in.  The  headache  and  sloapleasnws  eomplHineil  of  in  the  finit  fi*w 
days  may  now  be  replaocd  by  delirious  excitement  and  conmUiona: 
these  gradually  give   way   to  coma,  preceded  by  a  marked   declension  of 
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the  tcmperaiurc,  OooAaioiinlIy,  in  the  «irly  singe,  when  iho  vomiiing 
abates  thuru  u  a  ruiiiiHsiuii  uf  ihu  synijitouitt ;  anil  it  Mn,-iiii>  us  if  tho 
p«li«nt  would  recover,  but  in  due  course  jnuii<lice  8up*>rv«?iiL*«,  When 
reccvery  Uke»  pLu-e  the  uinuunt  of  jwisuii  swallnwed  Eiiw  bcfii  »iii!ilt, 
•  mcoeetrftil  line  of  tfv»tiiiuiit  ha^  bwii  aili>|>ti.-il  i^-Ly,  ur  the  ])hH)6ph<>rua 
haa  become  oxidised  in  the  ime^itinal  cannl.  Whtm  ihc  iwiisorn'iig  is  fiiuU, 
death  mity  not  come  for  neveral  ihiys  ;  but  in  the  ww*?  of  ihildrcii  il  nuiy 
bjippeii  within  the  tintt  twinityfoiir  hours,  »u  ilwl  thi'  ^tu^e  during  wliivh 
jaundice  usually  occurs  nuiy  hlvoi-  hv  rmchcd. 

in  Tanlieu's  mcoiuI  form  uf  ]jhospborii!;  poisoning  thu  sytuptouis  ar« 
referable  from  the  outset  to  the  nervous  sy.sicm.  Not  only  mc  there 
vomiting  and  alxloniinal  piiin,  Init  peculiar  scusjitionn  in  the  limbs  also, 
followetl  by  cmmp-bke  pjunii  or  piimlywa,  <iiid  by  doliriuin  and  toiu  uUions 
-with  orvithoiit  juunilice.  tiiiHHvunlin  ([uotcii  the  f»i)=e  of  il  nuLiL'liniuki'r 
in  Sweden  who,  after  iukvliny  the  vapour  of  ph-isphnmn  consemittnt  u|}on 
ail  explueiun  in  tho  works,  Hu(fere<l  from  {^nidmil  [tanily^iK  of  ihu  limbs 
■with  trembling  of  legs,  arms  jukI  handii,  and  pamlysis  of  the  tongue, 
catuing  embarnusnient  of  speech. 

The  skin,  in  midition  lo  Iwing  icteric,  may  become  the  seat  of  ery- 
thema or  amidl  hn-nionhn;;e-t  ;  bltiod  may  ooze  from  the  intestinal 
mucous  n)emlii'a.ne  ur  from  the  kidney.  Jaundice  may  occur  at  any  timti 
after  the  first  day.  The  rapidity  of  its  manifefltation  is  a  mcHAiire  uf  the 
danger  to  life;  the  liver  tieo>mei«  eitE:ir};ed  and  tender  at  the  &ame  time, 
the  enhu'gcment  being  generally  unifoi-m.  Ingniveaccnt  jaiindiee  gives 
ri»c  to  a  series  of  nervous  symptoms  (flelirium,  coma,  and  convulsions) 
akin  to  eUotfeinic  intoxicJtlion,  and  in  followed  by  rapid  lieath.  On  ihe 
other  hiind,  the  jausidicc  mny  giadually  dieappesir,  the  ap]}etite  return,  the 
Abdominal  pains  ceaste.,  and  recovery,  tn  a  few  weeks,  be  fairly  complete, 

OpioiouK  diD'er  as  to  the  stute  of  the  blood,  probably  because  they 
have  been  fountled  too  much  ufioii  ex ])eri mental  daUi.  Munzcr  found 
the  alkalinity  of  the  blood  diminished  ow  ing  to  incre;i»ed  proflnctinn  of 
acidjs  within  the  Inxly  ;  and,  on  mieru)tCL>]iii'al  exiimtnation,  that  both  the 
rwl  and  white  bkHxl  cells  were  nonnal.  He  lielievcd,  nevcrthelesa,  that 
the  red  Moixl  cells  were  ind'eiii^cd  in  number,  a  circumstance  which  l1\^ny 
BUthora  regiLrd  an  a  primary  iv»nlt ;  though  the  eeeonilnrv  eti'eet  of  tha 
continued  use  of  phosphonis  is  to  cause  a  diminution  of  the  coloured  discs. 
The  blood  i>)  fretptently  diuk,  and  not  mi  liubli.-  to  ci^vigulate  an  in  lie^tlth. 

The  urine  u  almost  invariitbly  all'ecieil  in  f ihottplioruii  poisorinig.  In 
the  early  stage  it  may  contain  a  trace  nf  albumin;  but  whon  jnnndicc 
nrisw  it  contjtiiis  in  addition  bile  pigmentji  :iud  urubiUn  ur  reduced 
l)ilirubin.  Sugnr  is  generally  absent.  Hyftlino  tubo-caat*  may  be  observed, 
with  or  without  fat  droplet*  or  fatty  (vryslaU ;  or  tubc-CJi»t«  competed  of 
fatty  renal  epithelia  mostly  fitaijiod  with  bile,  and  sonietirac^  mixed  with 
the  dt^bris  of  broken  down  red  blood  L-ells.  When  tyn>«in  is  present  it 
indicates  that  im]Xirtiirit  ehangct  have  alrcjidy  taken  pbu,'C  in  the  liver^ 
that  it  i£  the  seat  of  fatty  degeneration,  and  ia  buginuing  to  alnj])liy. 
UKmatoidin  crystals  have  been  found  in  the  uriiio  by  Munzcr,  a«  well  ua 
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MrUia  avkls — for  oxumple,  the  surcoUctic.      During  llio  stnge  in  whidfl 
jaundioe  is  preeunt  lUu  uHiia  U  not  tioccissurily  cIl'ctciumI  tu  quantity,  but  w 
specific  jO'Avity  H  raisM  and  iu  reaction  is  acid.     A  transitory  pepumiim 
nuiyocttir.   Vuri  Jiiksch  bIjiU-m  that  in  the  carli*«l  days  o(  phosphonw  poi*oa- 
ing  iberu  is  a  fall  in  tho  toUd  tiitrugou  vlimiimted,  Btid  tluit  this  is  folltiwod 
by  a  rise     As  cjirly  as  chu  thin'  dny  I  have  olwon'od  a  very  decided  dimiiia- 
tion  in  tho  daily  die<.'h»rge  of  uru»;  and  this  niny  continue  for  »everal  wwki 
in    [Kilivrita   who    idlimiilvly    rccuvcr,    without  uiiy   reduction    in   the 
Bmiiunt  of  urine  pii^cd.      In  fntAl  cahcs  ibcre  ia  a  rapidly  progressive  LUl 
i»  the  uroa,  nnd  thin  l>ec<jaiee  well  marked  the  diiy  before  deHtb.      Stxat-j 
HiiChont  QiaiiitJiin  that  the  i^uuittity  of  uric  acid  in  the  uiiiie  is  slight 
incraoMd  throughout  tho  illnvjft,al3o  the  ammonia.     Munzer  belieTt«  tl 
Ch«  «xcenive  ammuniii  play*  a  useful  )iart  in  tho  org.inii«ni  by  neutndi«ii 
the  Abnormal  acid  pruducU)  formed  by  the  action  of  phoepboi-us  upun 
tistuex.     The  amount  of  phosphoric  acid  in  the  urine  is  increased  during 
the   early  period   i^f   the   poisoning,   btit  in   unfavourable    vaiw«    it   siib 
eutjuenLly  Kinks  Irelow  the  noimal ;  a  similar  fate  befalls  the  sulphuric  acid 
When  the  jaundiced  urine  from  a  case  of  phosphorus  poisoning  is  kopt  fur 
a  tiiuo  it  cmiU)  u  strong  garlicky  odour  which  \*  Jncreaitixl   od    addioj; 
uitrtc  ueiil. 

When  jaundice  appoiu^  the  fa>cea  become  pale  and  contAin  fxtiy 
matter  und  cryKtoLt ;  they  may  contain  phusplioniet  ;uid  emit  its  character 
intic  lulour. 

WiTtincn,  if  pregnant,  usually  miacarry  after  taking  a  fatal  doee  <i 
phmpboinis.  In  »  case  recently  under  my  own  observation  tho  woman, 
who  was  eight  months  pregnant,  miwarriod  on  the  third  ibiy  ;  ibe  rbild 
'KAA  Htill-lioni.  Labour  under  these  circumstances  pnrBues  the  tunUHl  course . 
but  within  two  or  three  djiys  aftenvards  jaundice  appears  und  j^ntdually 
deepens  in  tint;  the  liver  becomiw  metre  umiler;  Bdmnolonce  inrnasri. 
and  the  patient  gt-acbially  dies  comatose.  Pbitsphonis  frequently  pruduca 
a  bloody  dischnrf^o  fmra  the  uterus.  In  the  dead  fietuscs  ox|Mdleil  >>t 
rsbbita  that  have  been  ex{H'nni»nta1ly  [toisoni^d  stntctural  chaiig4-a  un- 
met vitb  umikr  t<>  those  olMervtvl  in  the  mother.  The  iuoti.i.)itv  rate  i<i 
very  hi^  amongst  the  children  of  parents  engaged  in  the  nuuiufactniv 
of  matches  aikd  taintetl  with  phoephorism. 

Forty  per  cent  of  cases  of  acut«  phosphorus  poisoning  die.  It  is  w 
uncommon  thing  for  Rp]nrently  slight  cases  tv  change  for  the  wiinr ; 
and  even  after  the  jaundice  has  disappenrod  and  tho  symptoms  gvnenUlv 
have  improved.  t)U<lden  death  may  occur  by  failure  of  tbe  hoart  &aa 
fatty  degeneration.  A  tardy  development  iif  jaundice  ia  a  fftvnunllU 
indication,  pnrticularly  if  it  be  slight  and  nnnecAmpimied  by  etilargenksnl 
of  tbe  liver.  The  retention  of  tho  apjwtite  is  a  fiivoumble  prognostie 
indiaition.  On  tho  other  band,  an  early  appearance  of  jaundic«,  and  tW 
appMirance  of  Kiich  nen-ous  symptoms  as  convuUions  and  conui,  a  rapid, 
small  and  irregular  pulse,  considerable  enUrgement  of  tbe  liver,  sbc 
proaence  of  hn-morrhages,  and  on  increased  temperature,  betoken  an  au- 
(svomnble  termination. 
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The  diagnosis  of  phosjihiiniR  |M>isfming  is  f>nly  cfrtaiti  when  in  the 
vomittxl  uuilter  or  fsecee  pbosphonis  is  found.  Tbe  illuess  lUity  W 
mialftken  for — (n)  Actite  yellow  strnphy  of  the  liver;  ('<)  Rajiidly 
developing  hj'pertrophic  cirr!ioi*is  oiiding  fittally  hy  chnLvmia ;  (j-) 
(yorUin  foruus  of  Mjpus  ;  (tJ)  Cortiun  forma  of  eclampsia ;  (^ )  iSIorhus 
Wnlii ;  (/)  Hs^morrhagic  Biniill-iiox  ;  {q)  Obscure  forma  of  alcoholic 
and  itrwmic  intoxication. 

In  acute  yellow  atrophy  of  the  liver  tliei'o  is  a  greoter  tendency  to 
Tirain  ilisturlMincc,  nnr)  also  to  enlargenient  of  tho  spleen,  than  in 
phrapboruH  jwioonJJig.  Tlie  liver,  too,  deurcasbs  rapidly  in  «w,  the 
jainidioo  mennwliile  deeiiciiing:  whei-efis  in  phosphorus  [Kiisoiiing  ihe 
juuiiditc  appcrtra  with  enlftrgoment  of  the  liver  and  nnis  parallel  with  it, 
Hltbuiigh  ill  a  certain  number  of  case«  thiit  organ  Kubsetiueutly  HbnnkM, 
wh»n  the  two  di^nsea  Imve  ii  greiitor  rcsemblfLnee,  In  acute  yellow 
atrophy  the  urine  frequently  contitinK  8t>  much  leucin  and  tyniHin  thuL  on 
thi>  luhliliou  of  a  few  drops  ijf  acetic  acid  u  denize  precipiuile  in  thrown 
down. 

Occasionally  hyjiertrophic  cirrhosis  of  the  liver  ap|>ear»  rather  ijuickly, 
and  leads  to  rapid  death  by  choliemiu.  U|H)n  one  differential  syniptitiu 
between  this  disease  and  phosphorus  poisoning  von  Jaksch  lays  con- 
siderable streiui;  namely,  the  rcgitlurity  with  which  diiricig  the  lust  few 
days  of  life  in  hypr'itn>phie  cin*h(i»iH  vnniiling  of  bninn  Minguineoiu 
inalerial  occurs  ;  but  in  my  opinion  this  is  not  ti  trustworthy  guide.  The 
dumtimi  of  the  illnuss  and  the  history  of  iho  case  rather  deserve 
attention.  Caaca  of  puerjmral  cclaTniMiiii  wiih  :ui  ici^Jric  tinfje  might  Im 
mittaken  for  phosphorus  poisoning;  but  in  these  tho  temperature, 
fjthough  irregular  compared  to  the  transitory  pyrexia  of  the  other  ilUiees, 
is  generally  high  and  persistent.  liesidea,  the  liver  is  usually  not 
enlarged.  Dropny  if  present  wtmhi  Iw  an  aid  in  the  diiignoeis.  Tho 
amount  of  albiiniiii  in  the  urine  tuid  the  tendency  for  it  tg  contain  blcxid 
are  greater  in  ecl3Tn|iflia. 

Certain  forms  of  alcoholic  ami  unemic  intoxication  resemble  phos- 
|dlonu  poisoning,  and  are  with  diilieulty  distinguished,  In  all  dimhtful 
the  vomit  whould  be  carefully  examined.  In  ha>mr>rrhBgic  ttmalt- 
poi  tbe  persistently  bijib  temperature  would  be  n  guide.  In  AVcil'a 
disease  the  Rymptom^i  begin  Mudilenty,  iisiuilly  with  h  flight  rigor ; 
the  pvrexia,  which  i«  highfr  than  in  [^hosphonis  ptusnTiing,  lasts  for 
eight  or  ten  daya  aecfinipanie<l  by  headache;  and  wc  tind  iilso  gastric 
distiirlmnce,  jaundice,  painR  in  the  calves,  enlargement  of  liver  and  spleen, 
nephritis  and  erythema — ;i  gi-oup  of  symptoms  closely  resembling  ihoeo 
met  with  in  phosphorus  poisoning.  The  prognosis  of  Weil's  iliseafie  is 
f.-iviiiirable.  The  pr<H>f  of  [«ii»oning,  on  the  other  hand.  re»t*  upon  tho 
deteeliiHi  of  phosphurus  in  the  vomit^  in  t)ie  rinsings  of  the  st"niaeh, 
and  in  the  fieees ;  and  thei'e  are  several  methods  hy  which  this  may 
1*  accomplishfMl.  In  Mitschertich's  prix'css  for  the  detection  of 
phosphums  the  vomit  is  distilled  with  sulphuric  acid  in  the  dark. 
The  retort  is  connected  with  a  ginss  condenser,  and  if  phosphorus  ho 
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(wertont  luminous  riiips  iipfKwir  nl  thr  (loiiit  when-  the  {iimM  cumo  tnXn 
coiitjict  with  the  cold  WAtor.  In  th«  moihtid  known  jui  ScbiMvr'a 
the  vomit  is  enclosed  in  a  fljutk  with  an  »ir-tight  stopper ;  and  two 
test  papers  are  plac«l  therein,  one  Biiluniletl  with  mtnu-  of  aJlvw 
and  the  oth«r  with  ao«tnt^  of  \vaA  i  fthoulH  phosphnnis  Kr  present,  th# 
silver  paper  is  Ijlackenerl  whiUt  the  cjther  rem«ins  uiichiingwi-  hi  the 
urino  fnitn  a  r-'iRe  iif  phiiHjilHini^  {KiiMinin^  leiicin  uikI  tyn»in  niav  W 
found — the  fomior  hh  little  rniiiitl  or  oval  spherofl  not  uiitik«^  drriplrts 
of  fal^  ami  the  hitter  jut  huapK  of  delicate  needle-like  cryBtala.  Tlie  Itrsi 
chemical  test  f«r  tyixwin  is  to  (liBsnlve  the  Hedinmnt  in  hut  wat4-r.  »nd 
to  wid  A  drnp  of  a  solution  of  mcnnirouit  and  mercuric  nitrate  (MilliHia 
reagent),  when  if  tyroain  i«  present  in  minute  quantity  a  row  colour  at  odw 
Appears,  and  a  cnmann  pn>(-ipiuit'i>  if  there  ho  nxirn  than  a  trace.  For  « 
good  method  of  separating  Icncin  and  lyroftin  the  rfader  19  referred  lo 
Wyuter  Illyth  (of. 

Morbid  anatomy. — The  raaes  muAt  he  few  in  whicli  no  letion  b 
found  niter  ileath  ;  the  character  of  the  morbid  change*  depend*  upon 
the  mpidity  of  the  poisoning  and  the  manner  in  which  phospboriD 
entered  the  syHtem.  Uaually  there  are  numerous  ccchymoses  on  the 
iikin,  nn  the  Sfiroua  and  nuicou'*  membt'aiiefl,  and  in  the  niuAclet  iumJ 
a^lipose  tisEue.  In  a  case  recently  seen  by  myself  there  were  numeroiu 
small  hainKirrhages  under  the  WHcoral  layer  of  the  |)erirardium.  Tlte 
blood  is  liquid  and  dark.  If  death  oct-urrc*!  in  the  early  sta^e  tbt<r« 
may  he  a  distinct  smell  of  phosphorus.  The  skin  is  jaundiced.  Tbere 
is  inHummatory  redness  of  the  stomach,  with  swrtling  or  bmnor- 
rbagic  eroAion  of  the  inteKtimd  muroufi  membrane-  The  tiver  i« 
ineraaBed  in  size  in  the  early  sbigea ;  diminii^hcd  if  the  illneiM  wai 
protnwt«il ;  it  is  of  a  uniform  citron  or  greenish  yellow  eoloiir,  or  it  ax- 
hi1iit4  iri«gulHi-  yellnw  {mti-htw ;  on  section  it  i«  Vtloodle»«.  Tlie  jjpill- 
blmlder  may  be  full  or  empty.  The  kidiioye  &re  large  nud  their  cortex 
pate,  but  the  medullary  portions  are  congested.  The  spleen  is  not 
eidaii;tNl,  On  mirrosoopind  exatiii nation  is  Mwn  very  markv<d  fatty 
degi^[iiL-n4iii>u  of  the  liver  cells  and  of  the  renal  opithelia.  The  niUM;lc~ 
flbrc4  of  the  heart  have  lost  their  tranftverse  striation  and  cont^ia 
nmueruufi  fat  droplets^ a  change  aUo  observed  in  the  voluntary 
mtucleiL  Beyond  JiVi  occasional  hemorrhagic  point  or  two,  from  ineraued 
permeability  of  the  capillary  walU,  «in.l  vacuolation  of  the  nucld  and 
cells  in  the  cerebral  cortex,  thei-o  is  nothing  to  be  del<:et«d  in  the  nen'om 
system.  Ltlienfleld  and  Monti  dofi^ribc  a  micro-chemical  method  (or 
detecting  phnsphxini^,  trhich  c<jni(iKi«  in  placing  sectioiiit  of  the  rreah 
organ  in  strong  soliitiim  of  animuniuni  uiolyUlnle,  and  innisferrisg  litem 
in  batlf  aji  hour  to  a  20  per  cent  Bolmion  of  pvTogallio  acitl  dissolred  in 
ether.  After  remaining  for  a  few  minutes  they  are  passed  through  spirit 
to  ml  of  cloves,  and  then  mounted  in  Canada  balsam.  A  yellow  or 
brown  colour,  beet  marketl  in  the  nuclei,  indicate*  the  preaenoe  of  pboa- 
phonis.  Overlach  fouml  in  acute  [ihosphdrit:*  poimniiigof  iliiitnpn>gnntr<l 
auimals,  that  certain  well-dofincd  clunges  uccurrod  iu  the  ut«ritiu  mucous 
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loso  met  with  nt  noi-ninl  mcnslruati 
;)menl    nf    largo    ci'lU,  ri-JtemUing  (he  ao-callwl  "decidnal 
cell*"  of  ]ax-grimicy,  from  ihe  inttrgUnduIar  comifctivo  lUsuo. 

Treatment, — As  the  miiiii  ubjeot  is  to  ]>roventabftor]>Uoti  of  the  poison, 
emctit.-s  »ii<l  purgiitivoA  niuat  lue  given  ul  once;  fm-  unce  N.lwor|)tiuii  has 
Utkt!ii  i>!ace  it  it)  ditlieult  ro  control  the  eonseqiient  organic  chitngcs. 
If  the  cusc  IB  H*eu  early  an  emclie  of  sulphate  of  copper  should  be  given, 
and  the  stomach  persiwtcntly  M'a«hed  out  unlit  there  ie  no  longer  any 
smell  of  phoaphuniii.  Ohjections  hjive  been  riiiaed  to  the  umploymenl 
of  copper  sulphate  on  the  gi-ound  thitt  it  causes  gnstro- enteritis; 
but  thera  is  little  vbunce  of  this  occurrence  if  it  i«  given  in  from  3 
to  fl  grain  do8C«,  freely  diluted,  every  few  luinutos.  Bliiek  phoHphirle 
of  copper  id  thus  formed,  'U'hieh  is  harmless  find  ix-adily  eliminatetl  by 
the  kidneys.  Tho  wiiabiiig  out  of  th«  stoiu:ivh  may  bv  aecomjjlisbed  with 
warm  water  containing  copper  sHljihiiU':,  and  8ub»ff|Hcntly  with  calcined 
nutgnenia.  Thi»  line  of  treatment  may  sulfite  alone  ;  but  for  the  next 
few  diiyti  it  ie  necessary  U)  forbid  all  fatty  fiKKis,  uxcludiiig  even  milk  and 
eggs,  for  fat  dififiolvcs  any  phosjihtinis  left  in  the  stomach.  Oth^^r  lines 
uf  treatment  hare  for  their  object  the  oxiilution  of  the  phos|)horuK  so  as 
to  render  it  inert,  ha,  for  exMOipIt'^  the  \iw.  of  |>eri>xide  of  hydrogen,  a 
drug  which  ia  too  unstable  to  he  trusted.  Duplns  sitggcsK'H  lii^uor  chlori, 
and  Scherer  chloride  of  lime ;  but  experience  has  shown  that  they  act 
too  alovrly.  Potiiasium  ^lemiangannte  freely  flilut<!d  i&  a  »ife  and  fiiirly 
trtiiitworthy  oxidising  agent,  IhU  it  must  be  givfu  oai-ly.  Oil  of  tiir]H>nl.ine 
iB  the  antitlote  usually  enjploywl;  foritsusewoareindebted  to  Amlanl,  who 
in  18fi8  Wits  cilled  to  spa  a  man  who  had  attemplieil  Huit-Jde  by  swallowing 
phosphontii  paKte,  and  to  k-iHtcn  the  end  hwl  Hubnequentty  drunk  turpentine. 
To  the  astonishment  of  both  doctor  ami  imtitmt,  not  only  were  the 
sympT^Ria  stigbt,  but  the  patient  recovered.  Rush  of  fJnipat  has 
e.\]>en menially  demonslnLted  bow  turpentine  dehiye  the  toxic  etl'octs  of 
phatphoni-s  ;  and  nf  fift<^oii  dogs  siniilitrly  jMiiRfmed  by  Personne,  I«n,  to 
which  t.urjjcntine  waa  adrainiMtorcd,  rccoveri^,  while  the  remaining  five 
died  with  the  characteristic  symptoms.  Apart  from  iU  stimulating  |jro- 
perties,  it  is  maintained  that  phosphonu  forms  \rith  tarjientinc  a 
crystalline  ma«s  like  xpermaceti ;  but  ihti  only  kind  of  it  wbich  is  capable 
of  doing  this  is  the  old  French  oil  of  turpentine,  now  with  ditliiuliy  ohtain- 
sble.  The  other  two  forms  of  turpentine— nnniely,  the  rectified  and  the 
German — have  been  mIiuwu  by  \'ettvr  in  his  vxperiitierit«  ujioii  do^x  and 
rabbits  to  be  useless.  Ordinary  cDtuniercial  oil  of  turpentine  in  forty-drop 
doses,  after  the  stonmch  has  l>cen  washed  out,  still  remains,  however,  n 
favourite  line  of  treatment ;  and  a  fairly  lurge  ]>orcentage  of  caaes  thus 
dealt  with  recover.  The  efficacy  of  turpentine  is  increased  by  long 
exjKwure  t«  the  air.  It  is  very  dewrablL'  ihat  the  bowuls  nhuuid  be 
cluarcd  out  by  iinemn.s  or  i»y  j^initle  Ratine  aperients, 

Industrial  phosphorus  poisoning:.— The  number  of  people  engaged 
in  the  manufacture  of  phoaphorus  in  this  country  is  small,  prolvibly  not 
than   100  ;  and  aa  the  greater  part  of  the.  process  is  carried  on 
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iiii<Jer  water  there  is  no  great  risk  to  lioalrb.  Tho  mnut  im]M)njtni 
IDiluftry  in  which  phoaphonu  is  largely  imtd  is  iti  tb«  making  of  lucifrr 
and  other  kimli)  of  nuLtches.  It  is  ofitimatcd  thnt  in  Kii^Un*!  thi^  imltuir}' 
giTe.1  cmploymonl  to  SSOO  people.  PhoaphoruB  enters  into  the  fonuo- 
tion  of  orittnary  wooden  nr  congr<.>ve  matches,  wax  vestAK,  and  Twinatu 
Certain  il«;[Hii'LinMiitu  in  th«  iiianufuciure  a.ro  more  injiiriinifl  than  oihen. 
The  "  compnsition  "  into  whith  the  ends  nf  the  niatch«wi  are  rlippwl  coo- 
t^iiiH  phosphoniA,  poUuMium  chlorate,  an<l  ^lue ;  and,  occasionally,  potr- 
dere<i  glaos,  siilpliidu  uf  antiinmiy,  niangauf-iie  puruxide  and  colouring 
natter.  Not  moro  than  &  por  cent  of  pbosphnnis  need  "Ue  praseot  ta 
the  composition,  It  is  in  the  "mixing"  of  th«  compotiition,  and  in 
thii  "dipping"  and  "drying"  uf  the  niau^heH,  tliiiL  nnxioiiH  fames  an 
given  off.  In  the  mjiinifnctiirc  of  "safety"  matches  and  in  matchn 
that  come  from  Swwie.Q  no  yellow  phosphorus  is  employed.  F«ir 
ignition  the^e  matches  hiirc  to  h<s  riihlx^il  on  a  ptirtion  of  the  boxcorerad 
with  a  rlricd  pa^te,  tho  princi{>al  ingredient  of  which  h  the  hannloM  r«d 
or  amorphoiie  pliosphorua  The  entrance  of  phosphorus  fumes  into  tha 
aystera  by  way  iif  the  reapiratnry  organs  ia  followed  by  a  slow  intoxicatkai 
called  in  France  pJunphoriim,  of  which  cachexia,  a  yellow  tint  of  tbe  tkia, 
garlicky  odour  of  the  breath,  the  presence  of  phosphorus  in  the  onne  and 
saliva,  anuHnla,  alHjrtion,  a  high  rate  of  infantile  mortality,  annimimtria 
and  demincralt&ation  of  the  tiiuiuea,  are  the  mo-it  important  Hym[>toiiM; 
to  th«6e  may  be  added  cyEtitis,  bronchitis,  rupture  of  the  musclee  and 
frugilily  uf  the  linings. 

.\moiigftt  matchmakers  one  of  the  moftt  serioun  consequences  of  tb« 
prolonged  exjiosure  to  pbospboruB  fume^  18  disoase  of  the  jaw-bone.  Tho 
work-|M!ople  suffer  from  necrosis  of  the  bone,  sometimes  called  in  thn 
country  "  phonay  jaw,"  and  in  France  "  mal  chiraique  '' ;  a  disauM  which 
attracted  c«mKiderable  attention  in  Germany  and  Ausiria  so  fiu*  bock  aa 
If^Sft,  and  which  in  our  own  country  of  late  has  been  the  subject  of  a  depart- 
mental Government  ini|iiiry.  The  "  niixwrtt "  and  "dipper»"are  |iarti- 
eularly  lijd)lc  to  iiuffer  from  phossy  jaw.  The  disease,  though  it  affects 
both  jaw.i,  yet  principally  affecta  the  lower ;  and  the  first  symptiwn  of  tt 
is  t'MlhaL'Iie.  which  is  not  relieved  by  exliiiction.  We  cannot  tay 
definitely  how  phoephonu  fumi36  act  ujH>n  the  bonos.  By  soma  it  if 
supposed  that  arsenic,  which  is  frequently  present  with  the  pfaos- 
phorua,  causes  the  iiiflammntion.  Wegner  experimentally  produead 
necro.'ti:^  of  bone  by  the  direct  action  of  pho»phonis  fumes  iifun  tboia 
portirms  where  the  {K-ritiateum  had  been  exp^K^  by  dissection.  HenM 
the  greater  liability  for  lhoM>  jM:r«ong  to  sull'vr  who  have  carious  t«ctlL 
It.  ia  supposed  that  the  funics  enter  the  cariuiitt  cavity  and  reach  the  ptrri' 
dental  membrane  by  the  apii^al  foramen  (lO.'I).  Operatives  with  dccajrvd 
teeth  have  always  beeu  regarded  as  specially  susceptible ;  although 
it  has  been  ItiU'lj'  maintained  that  the  local  infUmiiiatinn  is  part  of 
a  general  poivming  of  the  syHlem.  Mr.  Hutchinson  montioiis  a  case 
whore  tho  prolonged  iiiteriial  \\*e  of  phosphorus  was  followod  by  • 
typical  QBcroRis  of  the  jaw.     Moars  found  that  in  the  early  etogu  ol 
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phnsphontA  necrosis  there  is  an  accumitlntion  nf  twtor  round  the  neck  of 
the  t«etb,  aiid  that  the  diseiiso  is  a  cbronic  toxicmia  with  lucul  irritatiun 
of  the  glims  aggravated  by  decayed  teeth  and  tnnar.  Cold  ruidily  cxcttcs 
tiiflammation  in  siirh  gums,  and  t^\\%  extends  to  the  perioslL-um.  Mvjirs 
also  noticed  that  the  gums  of  cachectic  opomtivee  are  the  Beat  of  Hiiiall 
hsmorrhnges.  Ho  considers  that  the  jwison  enters  the  eystcni  by  in- 
h»Ution  and  aUo  with  the  food,  and  that  the  toxii-miH  precedes  tbe  local 
tiJfectioii ;  hence  such  priiiuiry  symptoms  as  nausea,  vomiting  atid  increasing 
debility.  Beginning  as  an  inflnmination  of  the  gtim  accom]miiied  by 
toothache,  or  a«  inflamnuitioii  of  Uie  peiidciitid  meujbranu.  it  gmdiuilly 
axtends  to  the  penostettm,  along  which  the  process  advanci:!»  until  a  large 
part  of  the  bony  covering  of  the  jaw  is  affected.  This  is  followed  by  an 
osteomyeiiti*  wbich  ends  in  iiecrusis.  An  each  touth  in  the  early  stages  is 
removed  on  account  of  p»in  it  often  huppeus  tliut  a  ttmall  <|uantity  of  pus 
CACApes  fniim  the  alveolur  cavity  ;  the  pus  as  it  encajicH  freqiientlv  boB 
the  odour  of  phuHphoruH.  Tlic  tuuth  bucumu  atrccteU  one  aftvr  anuther 
twtil  A  large  iwrtion  of  the  jaw  is  denuded  of  its  penosteum. 

Francois  Aniaud,  frum  \wf>  [Kwiiiou  as  mcdiRiI  officer  tu  the  match 
factories  of  Munoillus,  bus  bml  uunsua)  opportunin«;s  uf  stmlyiri^  the 
dtsoftae  known  &&  chronic  phoHphorism.  MatehmakLTs,  be  savfi,  are  readily 
recognised  by  tbe  pevidiar  iHloiir  tvliicb  bjings  about  them  unci  escai)e5 
by  their  breath.  So  stnMigly  lm«  their  sysit-m  iKV-'umu  iinpri!gnatL<d  with 
the  poison,  that  pradiisilly  sjieiikitig  all  their  excretions  rxhale  an 
altiareous  wluur.  As  niigtit  be  expected,  the  ]jn>lt>nged  elimination 
ol  phii«pHi>rns  hy  the  kidnnys  in  (oHiiwed  by  nIhuniiniiriH.  in  a  large  per- 
centage of  those  whose  wnrk  most  ex|K>aos  thrra  to  tbe  |K>ii%r>n.  Tbeir 
health,  notvi-ithstunding,  (lues  not  deteriumtv  rapidly.  The  garlicky  mlour 
of  the  urine  is  rogardwl  a-s  a  measure  of  tbe  amount  of  thn  poison  present, 
for  it  is  as  free  phosphorus  that  this  sulMitarice  appearn  in  the  urine. 
Arnaud  has  nev«r  notice" I  the  pbiMphori'seence  of  the  urine  in  the 
dork  of  which  some  ohaervers  have  s])<)kfn.  I'reji  ia  j:;iL-nemlly  high,  but 
phoephoric  acid  is  not  increasi^d  in  rpiantity^ — this,  as  we  bive  seen,  is 
not  the  funn  in  which  phosphorus  leaves  the  kiduft}*H.  Fhosphonis 
ap|>Garsso  to  act  upon  miti-itinn  generally  that  if  wnrk-jieople  are  in  gi:iod 
henltb  metaUtliam  is  uttmulated  thereby  ;  and  not  only  is  the  amount  of 
urea  in  the  urine  incre.-isrd,  but  thn  inorgatilc  ronstiluents  as  uell. 
fthoidd  anything  arise,  however,  to  disturb  elimination,  or  should  dontal 
defects  appear,  the  toxic  effects  of  the  element  gradually  manifest 
themiietves. 

Exposure  to  phosphorus  fumes  is  doubtless  the  exciting  cause  of  thii 
mubuty  :  but,  as  alrearly  mentioned,  ileprcseed  general  benllh,  an  unwhole- 
some condition  of  gums  and  teeth,  and  ill-ventilated  workrooms  dispose  to 
it.  Improved  ventilation,  reduction  of  the  amount  of  phosphorus  in  the 
"oomposilion,"  wearing  of  respirators  in  the  drying -room,  dismissal 
of  all  work-people  who  have  bad  teeth  or  who  suffer  from  intbimmatory 
affectiotis  of  the  gums,  personal  ckvudiiiess  of  the  workers,  careful 
washing  Iiefore  eating,  and  the  provision  for  meals  outside  the  factory, 
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ore  prf^rmitioTuity  mcASures  of  the  groniest  iniporbtiiee.  We  should 
not  »ijn,  hoivevpr,  al  tfao  prolongation  of  *(»  KArmfut  Hti  indiutrr ;  m 
the  AiitiFti  Lull  nil  xA  the  amorphous  for  the  j'elloTT  pbuephonia,  or  lb* 
mnnufacturc  of  TnAl^hes  by  Diachinery,  in  strivtly  confincJ  epacee  whence 
little  or  no  t^ntanation  on  c«ch[k.',  will  avort  tlio  fvil. 

The  ti-L-iitmciit  of  phoiphorism  and  iu  cucbi-xi:i  ehoulil  bo  dirtvud 
towards  the  pliminiition  of  the  poison.  Kxclusive  milk  diet,  tb«  inhftlft- 
tion  of  oxygen,  g«ntlo  excrrise,  >*tid  i-c|M-Htvd  «in«ll  d'Mc-it  of  tiirijentiiw, 
are  the  agents  rvt-uniniendcd  by  Mu^tul  uf  Pam,  who  has  had  a  largv 
exppriencp  of  the  ditwuM  amongst  tho  French  mucchmukera.  In  Amcricaa 
factoriea  thu  opt-nttivea,  believing  that  turjwntine  vujionr  netitniliMv  the 
ftinice  iif  pb(w]>boru8,  oury  widc-nmuthud  vcsacle  contuiuiiii;  th«  oil 
Rnsprndcd  l>y  ittnips  round  their  iiwk.  The  gums  of  the  work>pM^)k 
should  Im?  n--giiliirly  examined,  and  the  pr«n.'nce  of  thw  eltghte«t  chMi|T 
theriiin  sliouKl  ohligo  tbe  opci-utire  to  ocaao  work,  &iid  to  use  a  moiitli; 
vrnub  uf  horario  or  carbolic  ncitl.  Onco  suppurative  pcrioNtitis  is 
estHMisbed  hii  effort  shoittd  lx>  maido  to  limit  it  by  free  incision  and 
Uhi'nrtigh  dmimigo — washing  out  the  HinuMW  with  wmk  corrooive  subtinute 
P^r  cjirWilic  atid^ — and  giving  the  patifiit  giv-J  food  ;  still  wbra  ibiu  »u^ 
ii  raaohiHl  iHH-r'»is  vt  ul moat  sure  to  folluw.  Although  n.-fiuction  ic  tlM 
proper  ireatmLiit  for  the  nec-rofted  jaw,  gurgtcal  interfere ikc  shnnld  ba 
avoided  *h  long  as  profound  pho«phoni»  cjichexia  remains :  nperaiion  under 
thttse  circiuiifttaitix'B  is  vury  apt  to  be  followed  by  a  recurrence  wbieh 
ihe  mirgeon  i-annot  alivavB  control, 

MKRrfRY. — Workers  in  niei-cury  become  puinoned  by  direct  handling 
nf  the  metjd,  by  bnuthing  it  in  the  form  of  VH{>our  or  dtist,  or  by 
abxorption  through  thv  skin.  When  mercnr}'  in  continually  bandied  it 
tends  to  throiv  Lbo  skin  into  creases,  within  which  tine  (mrticle*  of  tbe 
metal  bonnne  lodg»l  and  Rubsequenlly  absorbod.  (■lating  with  iinwashod 
bandii  conveys  metallic  ])artioles  into  the  ^utro-inteiitinat  tract,  wbere^ 
under  the  iriHucncc  uf  Lhv  digestive  juices,  they  become  difuolTad. 
The  mercury*  used  in  this  country  c-iimmi  frnm  Sjinin  .-u  cinnabar  or 
fiilpbide.  From  cinnabar  the  ptu^  metAl  is  extracted  by  sJniply 
roAKting  the  ure  alone,  or  by  mixing  it  with  lime  or  iron  fiUngi, 
when  meuUie  mercviry  is  givfin  off  which  readily  condenses.  This  pro- 
cess of  extniction  is  daiigcnxis  to  those  employed.  Work>i>eoplo  exposed 
to  mercurial  \Tipour  nt  a  low  temiicmtnre  Rcarocly  MifTer ;  the  dknger 
iii4Tea.^o.<)  u-ith  etevatian  of  temperature  ;  for  hanng  penetrated  into  tllo 
respiratory  ]>a«»agee,  the  vapour,  as  the  temperature  falls  becomes  eon- 
deitBeil,  and  formn  Kmall  dropletn  or  granules  which  are  deposited  oo 
the  mucous  membrane.  When,  on  the  other  hand,  the  temperature  in 
the  workshop  is  low,  the  mercury,  too  heai-y  to  r»>ntain  suspended  in  the 
Atniosphere.  '\9  di-poi^itcti  nn  ihc  hair  or  bcnni  of  l)ie  workman,  or  upon 
bis  hamU  and  clotbcs;  and  with  tbjs  u]vnit  him  be  lfave.4  the  factory.  Men 
who  handle  the  metal,  or  who  are  engaged  in  tbe  prepaniion  of  its  sails, 
also  nut  lbo  risk  of  being  ]Kiieoned  by  aljaurption  through  the  Inn^ 
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crenses  or  cracks  jii  th«  &kin,  wounds,  or  the  open  Kores  which  nre  the 
effect*  of  the  mercury.  Add  to  ihesp  the  hahittinlly  rtiwuapd  coiulitirtn  of 
the  gniDft,  to  which  Gxlippe  drew  attention,  and  the  chuniieU  \*y  which 
the  poison  may  effect  nn  entrance  are  ninny.  Until  lutcly  wnter-gilder* 
made  hms  of  mercury  for  depositing;  gold  on  metallic  mirfares ;  ami  in 
mirTDT-silvcntig  it  wks  also  employed.  Watepgildiiig  in  this  country 
has  been  largely  replaced  of  hiu*  Viy  electro-pbuirtg.  The  »ilverer8  ui*ed 
to  Mifier  conxiderably  frf>m  mefcuriitiutm  ;  hut  the  «ilvenng  of  mirrorit, 
which  is  Btill  un  important  iiidiii<Lry,  ia  now  pRuctioally  harmtesB  to  those 
employed  in  it,  since  the  proce**  by  which  metallic  silver  cnn  he  deposited 
un  ghtM  fi-oin  thu  uietullii:  turtr.ite  has  coni<>  into  \\r^.  In  barometer 
making,  bronzing,  fell  hut  making,  akin  and  fur  dressing,  mercury,  or  its 
salt^  Biich  as  the  bichloride  and  nitrate,  is  lued :  and  poiAoning  occurs 
occasionally.  One  of  the  most  fteipient  coiiHeipiences  of  industrial  mer- 
curiiili<>m  is  tremor  of  the  limbs  ;  and  this,  iisuiilly  the  consequence  of 
breathing  niercuriid  vHpt»«r,  may  be  the  urdy  iminifcxtjitinn  of  any  effect 
upon  the  sy8t<::m.  If  wurk-iieoplu  arc'  exjmacd  to  vhu  vhimjiu' at  a  high 
temperature,  tremor  is  rapidly  indncwl :  hence  the  rt'udinoss  with  which 
it  attacks  those  who  are  engjgcil  in  smelling  th*-  iiietjd  or  in  making 
BDulgnm.  Kight  gwr  cent  of  thi>  men  thiu  enipbived  Huftci'.  ('LTl-nin 
t-onditionn  have  long  IicKin  known  in  ilis^iosf.  to  thin  form  of  |>fiihO]titig ; 
for  cxainjilu,  witnt  of  cleantineES  on  the  purl  of  the  artiiiun.  deprivation  of 
food,  an<I  the  abuse  of  alcoholic  atimulanis.  As  far  luu^k  a*,  the  early  part 
of  this  century  Merat  denounced  the  unclc^auly  h^ibit^  of  gilders,  and  earlier 
etill  Jussieu  demori.<itrated  that  the  cotivictti  engaged  in  the  tninos  of 
Almaden,  and  who  lived  continually  then-in,  became  a  nmdy  prey  to 
mercurial  tremor ;  the  free  miners,  on  the  other  hHrni,  who  lived  in  the 
neighltonrhfiod,  who  were  careful  to  exchange  their  fluthing,  ami  to  eat 
only  after  wa.*hing,  cnjnyed  health  as  gond  iis  othi^r  pcinpie  in  the  dis- 
trict. Author^i  who  have  !>ubsei(Uenlly  written  upon  the  condition))  of 
life  at  the  mines  of  Almaden  repeat  this  story.  As  late  as  IKH»5  liay- 
mond,  who  had  visited  the  mines,  states  that  the  work-people  possessed  of 
a  good  constitution,  who  follow  agriculture  after  their  mining  i«  done,  and 
who  lead  regular  Iive,s,  are  almost  never  attacked  ;  and  if  they  are,  thetx 
health  is  soon  regaintxl  by  de>^i^ting  from  work  in  the  mine  for  a  time. 

In  the  ten  yenrs  ending  IKUi  there  were  SI'  deaths  from  nieiTiiria] 
poisoning  in  Knghind — 40  males  and  19  females  :  of  the^e,  16  males  and 
18  females  were  cases  of  suicide,  mostly  from  ctirrotiivD  sublimate. 

Symptoms. — The  tremor,  which  may  appear  suddenly  or  slowly,  is  at 
first  obgervod  on  movement  only  :  but  ultimately  it  becomes  constAiit. 
It  is  ufiuully  liniiLed  to  the  arniK,  and  \s  contined  to  ccrtjiiu  groups  of 
muscles.  In  some  of  the  vcrv  severe  owes  the  tremors  may  be  so  violent 
»is  to  resemble  violent  chorea.  The  patient  prefer*  tj>  lip  on  the  door; 
he  can  nuithor  clothe  nor  feeil  himself,  and  it  is  with  difliculty  that  ho 
get*  more  than  short  snatchM  of  sleep,  during  which  the  trembling  dii- 
ap|>MrK.  The  powers  of  s[Ht:)king,  chewing,  Jind  walking  are  affcctwd.  In 
wlditioti  to  the  tremor  ihore  are  freijuently  stomatitis  with  abundant 
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salivation,  Aiirl  aytnptftmR  of  gastric  catArr!)  and  diarrhrt^  followe^l  by 
eraaciatioD  and  paraly^i".  As  the  MiHvary  glands,  so  the  pniicreas,  seoin* 
to  be  rwidily  inHuencwl  by  mercury ;  lionoe  the  wntery  rhara^tyr  of  tho 
stools  and  the  large,  cong&stnd  condition  of  this  oiyan  found  after  Hcath- 
In  Bome  cases  there  is  "wrist-drop,''  as  in  jjlumbism  ;  a  condition  due, 
Ktys  Lctullo,  to  degeneration  of  the  sheath  of  [Mtripheral  nerves,  the  Axis 
cylinders  renmining  hcadthy. 

Gingivitis,  profuse  ptyalism — the  saIIvr  being  secreted  to  the  «xtent 
of  from  one  to  two  gallons  a  day,  fo'itd  breath,  ulceration  of  the  interior 
of  the  cheek  witli  sloughing  follovred  hy  cicatrisation  or  {teriostco- 
alveohir  ^welliii;;,  fniigutiH  gums,  decay  and  shedding  of  the  teetli,  con- 
jurictivilirt  and  cachexia  are  obst-rvfd  in  indiiHlriid  mercurialism.  Kx- 
ce«sive  salivation  is  frequently  rtrcom|>anifid  by  a  alight  riso  of  tempem- 
ture ;  and  its  progress  is  favoitred  by  the  existence  of  disease  of  the  kid- 
neya  The  cachexia,  whi«h  rnfiembles  that  of  fwurvy,  is  choncteriBed  hy 
gi'eat  ansniia,  ilebility,  cnuiciation,  loss  of  hiiir,  pains  in  the  niuxjes  and 
joints,  and  (iniema  of  the  fovt.  Tht;re  is  a,  reduction  in  the  number  cif 
the  coloureil  corpuRchw  and  in  the  albumin  of  \\w  bl<>od.  Penoadtu  uid 
enlarged  glands  mar  l>e  {'unsequeut  upon  the  iitate  of  the  guma;  uid  tben 
may  be  skin  eruptions  of  the  nature  of  erythema,  or  eczema,  followed  by 
doriquamatiun.  Individuals  thus  atfected  fretpiently  sneeumb  to  phtliistt 
The  cri-rebroHpinal  system  may  lHii--oiiie  affitt'ted  ;  the  |wtient  niay  ooitt- 
plain  of  tileeplessness  or  giddiness,  or  of  cpitejitiform  seiziiree  and  inralysfa 
— the  iKiralysis  differing  from  that  met  with  in  plumhism,  in  the  per* 
sisliMRB  nf  tho  norin;d  eluctric  contractility  of  the  muncles,  tbe  axil 
cylinder  of  the  nerves  not  Iwing  destroyed  :  the  diagnoBJs  is  ooiroborKUsd 
by  the  absence  of  a  hluc  lino  on  the  gums,  and  the  history  of  the  occapA- 
tion  of  the  palivni.  The  tremor  resembles  that  oI)«er^'ed  in  disseminstcd 
sclerosis  and  pandysis  agitans.  In  disscminjitud  sclorosis  and  in  mer- 
curialism  the  tremoi-s  appear  during  exertion,  and  cejue  when  the  patirat 
is  at  nest  or  <i«le«p ;  thoite  occiu'ritig  in  hydrargyria  are  less  wide  and 
irregular,  thoy  are  not  aeconipanied  by  nyciagmuB,  but  by  nioru  pm 
nounced  stammering  in  speaking.  In  both  diseases  the  tongue,  when 
protrudud.  is  tromnluus.  In  |iarulysis  agitaiis,  on  the  other  haml.  the 
tongue  is  stcudy  when  prolnuled,  and  there  is  little  or  no  oscilUlion  ol 
the  limb*  during  fll'urt ;  the  tnimors  are  observed  evi>ii  when  the  patient 
is  at  rest,  they  atrect  the  wrist  and  fingers  jurticuUrly,  and  the  patient 
exhibits  a  peculiar  forwnni  gnit,  impelling  him  to  |ja&s  from  a  walking  to 
a  running  pace.  Aa  a  dislinguishing  fi-atui-o  Wtwwn  mercurial  tremor 
and  that  oi-vurring  in  di)»L-miimtvd  teterom  Chareul  panted  out  that 
while  the  oscilhuions  CL-aso  diuiiig  rent  it  is  in  the  former  case  in  a  remittent 
manner  only  ;  and  tlioy  reappear  from  time  to  time  without  the  patient 
making  any  movement  spontaneously  or  under  the  influence  uf  emotion : 
whereas  in  insular  sclerosis  the  tremor  is  completely  absent  dnring  r«« 
(12).  Thereis  tiUoastniwrticial  ruwrnblance  liotween  mercurtaj  tremor  and 
gencml  (lamlysis  of  the  insane.  In  the  latter  the  tremor  b  never  ao 
pronounced ;  moreover  the  inequality  of  the  pupils,  the  grandiose  fdcM^ 
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and  the  ^yiuptoine  of  spinal  degeneration  nre  net  observed  in  tnurcui-ulisni. 
Generally  »|»cakiiig,  it.  i»  u[Kiii  the  iwrvoii»  wystem  that  the  pi)ison  cxerw 
ite  ]iio»l  tiam-ful  itilluence.  Two  young  men,  assistants  in  the  chemical 
Ultorator)-  at  St.  Rirthnlomew's  Hospirftl,  giiffereil  severely  utwr  niiikiiig 
mercuric  niffhido,  He^irles  enmciaiii^n  atiH  piiralysis  of  motion  and 
sensation,  Eyniptoms  of  acnte  nmiiia  6ct  in,  in  the  cotirse  of  which  mie 
of  the  Buffercre  died  :  while-  the  other,  who  never  ihoronghly  rcgninuii  his 
health,  clifnt  a  few  months  afterwards  from  pneiuiionta.  S\*inpii^nta  re- 
sonihling  hj'^terla  may  ho  mot  with,  Imt  theite  oi-cur  in  people  with 
a  proclivity  thereto  ;  whilst  in  other  ct^(t»  vertigo,  halliKinntionn,  and  in- 
nnity — ii  condition  i^pokori  of  as  "  myrtmial  ertitlii-iii  "  (Gowei>) — mtirk 
the  invosian  uf  the  i:er<<hnim.  Ttiunoval  of  the  individual  from  the  in- 
Huoncfi  of  the  poison  may  ho  quickly  followed  hy  a  snV»9idenre  of  the 
«ut«  symptom*.  By  thu  various  emunctoriLs  na-icury  is  eliniiiiiaod  from 
the  gystem  ;  noverthclflss  the  pmccas  may  Ik-  stow  and  extend  over  yean. 
KuHinatd  states  that  the  children  of  workers  in  mercury  are  arufniic  and 
iI]>nouriehe<I ;  and  that  th«y  fretpienlly  sutTcr  from  rickets  and  phthisis: 
also  tlint  women,  if  pregnant,  miscarry  and  that  the  infant  is  &till-ljorii. 
Baumler  ijuutes  the  tase  of  a  man— »  giUk-r — who,  uftL-r  fi>Iluwing  his 
occupaliun  fur  twelve  yi^T»,  wtm  nliligcd  to  dusitit  on  account  of  tremor, 
loM  of  memory,  shedding  of  teeth,  and  so  forth.  He  miirritd  three  times. 
All  his  wives  followed  the  occupiition  of  gildirtg.  Ky  his  first  wif«  h« 
had  four  children  ;  one  died  nf  pingri>iie  ctf  the  feel :  iho  other  threw 
«nd  the  mirther  diwi  of  phthisis,  lly  Ins  sj-wnid  marriage  he  had  two 
chiliiren,  who.  with  (he  mother,  died  of  phlhisis.  By  the  third  union  all 
the  chihlron  boni  before  the  mother  took  to  gilding  remainoil  well ;  lint 
the  one  hctrn  subsequently  died  from  a  cause  not  stated,  although  the 
motherdicd  of  phthim  (59).  In  "sole  stit^liing"  by  American  niHchinprj' 
the  men  are  said  to  have  become  mercuritilised  by  volatilisatinn  of  the 
metal. 

Improved  ventilation  of  the  workroom  wilt  dimtninh  industrial 
morciirialisMi ;  and  to  this  precaution  may  be  added  the  imp  of  sulphur 
luthft,  carefid  scnibbing  of  the  body  with  soap  and  water,  rinsing  the 
mouth  with  chlorinated  water,  brushing  the  teeth,  and  the  wearing  nf 
reepimtor^  containing  a  sjionge  that  has  been  du»te<I  «nth  t^ulphin*,  or 
BOftk^  in  a  dilute  solution  of  silver  nitrate.  Iodide  of  poCnsfiitim  in 
small  dose*  is  regarded  as  a  prophylaetic,  but  it  oa-iily  raudca  ioilinm.  The 
intcnial  administration  of  eidphur  and  plenty  of  milk  are  useful  pi-^ 
ventivea. 

Upon  iintmals,  as  opon  man,  mercury  oxprciscs  an  injurioua  influence 
when  applied  to  the  itkiii ;  salivation  and  stomatitis  oceur,  followed  by 
paralytic  phenomena.  It  ha*  generally  l>oen  supposed  that  when  the 
metal  is  pure  and  swalloH-ed  in  bnik  it  is  noii-pthiHjnuus  ;  but  in  a  ca.se 
alludtHi  to  by  Wynler  Blyth  tmunf  and  loss  of  muscular  power  were 
seen.  Oecasionally  profiLw  rlcnuatitis,  with  desquamation,  haa  been  the 
consequenco  of  administering  merciu-y,  tberapentically,  by  the  skin  :  death, 
indeed,  ha*  followed  the  practiee.     The  synipuima  of  mereurinliftm  may  bo 


mot  with  in  any  penwii,  no  matttr  Ii_v  wbiit  chatme)  the  metiil  ent«rwl  ib* 
system.  In  tlio  ciu^r  <if  the  cnrfuKivuKulUi  of  incrcury' — fnrcxatiifilii.  morimni 
ehloride  or  rmTi»sivo  siihlimnlc — the  avinptJiniiB  ar«  immediate  and  t 
severe.  Three  grains  hav©  prowd  f»ul  Dwnh  may  iwciir  within  twwit 
four  honm.  Tim  imtiuiil  cuinpUiiifi  of  a  huiibu  uf  lHir:iiii({  heut  in  the  thi 
with  a  senfifi  of  coiiBtri»?tion  in  tho  act  «f  sMiillowing ;  tho  niucoiiA  ii»iq^ 
biiines  look  |Hile  ami  ahrivulled  ws  if  ther  hiul  lieeci  linmhed  vritb  liiiwr 
cnii-'<UL'.  (F^U'niu  r>f  the  ^lollis  rapiiUy  ('<'nit>^  on,  fiillowml  tihorily  After 
by  (laith  from  uaphyxia  :  or  there  is  spveru  C[>ij^tric  pain  accom[Mni<*<]  hr 
i*e[>ealL*<l  vomiting  stri'nkvd  with  hltKHJ,  and  diarrlm^;i  with  Moody  stooln. 
The  tuTii)H>nitniv  quickly  fulls  tl>t:  hreiithin^;  lHMM>ruui>  ilitlit-tilty  the  faUe 
small  and  irrcfjiiUr,  the  urine  wyinty  or  completely  snppresRcd  ;  c-tJlajiw 
■npervenee,  iniil  dwUh,  which  miiy  or  may  not.  li«  [irei-c^led  l«y  convuJcioni^ 
occucK.  After  death  tlu!  whiti'imd  I'scharutic  condition  uf  the  ^uUd- 
int«Atiim]  mucous  momhranc  is  very  nolicejiWc,  with  hero  and  there  ecchf* 
moseiand  black  patches  <luu  tu  thu  deposit  of  sul|)'hide  of  mercury. 

Similar  aymptnmn  have  fidjciweii  thn  internal  lulmlnintrRtioa  nf 
lUiarctinc  nitratMaitd  iCo  exlorna!  a|}plicJitir>n  t"  the  canceri)iu)  womb;  Mtd 
the  more  recent  and  exlent^ive  employment  of  the  bichloride  of  tuprcun', 
as  an  nntiseptio  in  nbdomin.il  surj^cry  or  iia  i\  uterine  dmn-he  in  inidwif^rj. 
lias  bt-en  fulluwi-d  hy  »iymptoTni«  of  an  extremely  ditn;;eiiiUit  chArmct«T. 
Of  the  antirteptic  value  di  bichloride  of  mercury  there  is  no  dmibL  Knrh 
h«8  demonstnit<"d  that  1  in  1000  parts  of  water  will  destroy  the  miMl 
virulent  of  germn  in  non-aUiuminoiw  miNilia.  If  aUmniin  l>«  |>re«Mit  tlut 
Ifccomi*  co(igu!ftt«d,  and  an  alhiiniinftie  of  mercury  is  formed  ajid  dcpnsitid 
whi«h  leavex  the  sn{Kmmtant  litpiid  fre«  from  the  drug,  and  thcrvrfrfre 
without  aiitiM-'ptic  powBF.  Laplace,  one  of  Kuch'«  titutisUml*,  liu  shown 
that  this  Jiccideiit  miiy  he  averted  by  the  addition  of  a  ittnall  ipnntitv  of 
arid.  The  acid  sublimate  i-t  therefore  the  aurest  and  matt  pitwrrfnl 
antiseptic  In  a  soLulion  so  weak  a«  1  in  50,001)  it  U  ia|MUo  of  de«lrojr- 
ing  the  microbes  of  pus. 

Prflvost  has  published  the  i-e^ult.'^  of  his  ex|)erim«nt<  upon  nnimaU 
with  various  sal U  of  mwrciuy,  admiui»t«ied  sulnularKimsly  or  given  by 
ihe  mouth.  The  results,  if  the  do«e  wii^  fairly  larye,  weru  diarrh<i«. 
grvat  (ivhility,  al^iimiiuirin  with  tul>e-uA»tK,  hafniaturiji,  eullapHe,  and  death 
within  a  few  hours.  When  the  done  was  Rimdler  the  symploiiiB  wctd  thfl 
same,  but  letM  severe ;  they  wert  aceumjMuied  hy  rapid  emaciation  and 
death  within  a  few  dayt-  As  in  ai-setiioal  poisoning,  the  aym|>tonii 
np|)eare<d  fjimlly  when  the  mercury  wiis  injected  suUnitane^Hisly  or 
given  by  the  stonwch  ;  hut  a  smaller  dcwe  sufficed  when  given  hypo- 
dfrmicjiUy.  In  some  of  Prenwl's  animals  l](^ath  mijtprvennt  within  il  few 
huui*!)  after  tbu  subcutaneouit  injection  of  the  peptonate  uf  mereura*,  and 
was  apparently  due  to  paralysis  of  the  heart ;  m  the  end  came  heftiM 
tfaer«  ir.ts  time  for  any  lesions  of  the  intem'-il  organs.  The  Mood,  loo, 
watt  dark  ami  dillluciit,  simiUr  to  that  observexl  when  anenic,  platinum, 
or  silver  nitrate  hii«  lk*en  injected.  In  Merins'a  cvporimeula  the  kyawk- 
graph  regiHteiixl  a  very  rapid  and  progressive  fall  of  the  arteriid 
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even  after  the  adminiatralion  of  ntropiii  or  aectioii  of  the  vagi— a  proof 
that  the  dimini'ihed  .ii-tciiul  pi-e8:jiire  was  due  lo  cartliMc  fitiluie. 

Morbid  anatomy.  -The  irimmtil  lesions  to  which  Pruvo^t  draws  ailon 
tioii  deserve  notice,  liy  whut^oever  chxnTiel  the  mercury  '«ii»  ftdminiit- 
t«red,  the  iQt«stine  generally  containi'd  Urge  (|uiintitie«  of  lii^uid  of  a 
yollow-bpowTi  or  songuinolent  chameler;  the  Itloody  matter  being  most 
fret{Uoiitly  fuiiiid  in  the  ii>eigh1>oiirbou<]  uf  tlic  c»-i.-iiiii  and  in  the  Urge 
intastiue.  There  vnu  extensive  desijttumaLioii  of  the  mucous  meuil>niiie  of 
the  sntiiU  int««i.ine  und  ca-cutn,  mth  h^pera^niic^  and  ecchymoBcs.  It  is 
difficult  to  «x]iUiii  tbv  intcslinu)  hy|»?r;*-*iiiia  in  nietultic  poitM>niug.  Is  it 
due  to  altered  hluod-prosaure,  the  exii*tfnce  of  wbich  Mering  demoiiBtraied, 
or  u  it  duo,  as  Itoy'a  experiments  upon  colchicum  aiiggeat^  to  an  climinck- 
lion  of  the  iuercui\v  hy  Ihe  intwliual  mucoit!  membmne  ?  The  latter 
w  the  more  likely  exjiUnatJun. 

In  one  of  rrovosi'a  caAe*.  that  of  a  man  poisoned  1\\-  njorcnric  nitrate. 
the  kidnciyti  were  tlie  soiiL  of  u  |>e'('ulliir  fonri  of  nephritis.  Thu  epithiiliiil 
cells  of  the  convoluted  tutmlcs  were  gi-unular  and  o[mque  ;  in  pLiccs  tho 
tubules  wore  Bllt^d  with  cuni|ia4;t  tnasHes  conipmwd  of  chftlk.  In  hu1i- 
acute  cases  of  mercurial  poisoning;  a.  ductiU'iiication  uf  the  iHinoa  ucciti-» 
with  a  deposit  of  lime  Aalt^  in  the  kidncyn. 

Although  large  dnips  of  mercury  citnee  deterioration  of  health,  in 
Tory  tiniAll  doses  the  dnig  seemH  to  ai:t  as  ;i  stiinuhiH  to  nntrition.  Many 
pRtientA  in  my  experienw  put  on  iHcfch  >vhtin  taking;  mercmy;  and  their 
iilood-miiking  organs  have  their  functional  activity  increased,  as  witnessed. 
hy  the  larger  rnimhor  of  rM  hUvA  rv\h. 

Mercury  is  eliminated  by  the  kidneys  and  saliva,  and  hy  the  milk  of 
nursing  women  ;  whilst  its  insolul)]e  salts  ]ia.s.^  out  by  the  bowels.  Like 
tcuul  it  is  gnjipoi^ed  to  enter  intn  rnmbination  witli  ulKiinitnoiiH  bodicii  in 
the  tissues,  there  remaining  inert,  to  be  subeequeEttly  oxidised  and  returned 
to  the  circulation  a&  an  active  [loi^oii.  Meiviiry  hoB  been  found  in  the 
urine  and  (naliva  two  and  four  hours  respectively  after  havinj:  been 
swallowed,  and  in  the  urine  fourteen  hours  after  having  been  applied  to 
the  skin.  Akhough  it  is  eaid  to  be  thrown  i>ut  of  the  py.«teni  entirely 
and  with  some  mpiditj-,  mercury  ha.*  hocii  foiuul  in  the  brain,  livi-r, 
miLsclcs,  and  kidneys  of  animals.  It  u  probiiMe,  therefore,  that  while  a 
single  dose  of  mercury  is  rapidly  eliminated  from  the  system,  repeated 
8m»ll  doses  dtstril>ute<l  over  a  long  ])«ri(>d  are  not  regularly  eliminat«d  j 
hence  more  or  less  cf  it  is  deposited  in  tho  tissues. 

Mercury  is  detected  in  organic  substances  and  fluids  by  what  is 
known  as  Ludwig's  melhoil.  Uiine  is  evajKirateii  to  drynew  and  then 
treated  with  hydrochloric  acid  ;  or  the  urine  may  bo  simply  acidified  and 
then  heated  to  riO'-RO"  C. :  Uic  HUM|Hicted  tissnoK  are  cut  small  aihI  builud  tn 
20  per  cent  hydrochloric  acid.  To  xhotm  granular  zinc  or  finely -divided 
copper  is  added,  and  the  whole  is  shaken  up  well  and  thun  allowed  to  settle. 
After  pouring  otl"  tho  suptiriialaiit  thiiil  the  mcdimetit  obtained  upon  a 
filler  is  well  wawliud  with  boiling  w;iter  and  drit-d  at  6u'  C.  It  is 
then  placed  in  a  combination  tulw  of  hard  glass  and  covered  with  a 


plug  of  ashectos,  upon  which  is  placed  a  layer  of  gnnntsr  oxidt  of 
cop])>i!r.  AiKttbur  astiuatoK  \>\ug  and  layer  of  urn:  pravioiuly  tiricd  and 
hcatod  may  I*  fttJdcc].  The  tube  is  now  drawn  out  into  a  thin  c!apilljirj 
extremity  ami  tonilnistion  matie.  The  nieix'ury  is  de^Kwited  as  h  ineuJIk 
IKiudm'  in  ihu  rnpillury  tiche.  This  jM>rLi(>n  i^  now  hrukun  ufT  and  a  frv 
{•articles  of  ioiHnn  placed  in  it  whilst  it  is  utiU  hot.  As  the  iodine  vapour 
iniping«i>  upon  the  mercury  dcarlet  mercuric  iodide  ia  formed  which 
is  at  once  reco^iBuble  by  ita  culour.  A  ri^nriior  tost,  uftcr  iKiilin);  with 
hydrochloric  acid  and  vntcr,  i«  to  plapo  a  piece  of  pure  copper  foil  in  lh« 
lube  while  the  liquid  U  warm  ;  if  left  for  several  hourH  it  ucipiireo  a 
silvery  Iiifltn;,  fitim  which  globuleH  uf  mercuiy  arc  tu  bo  ohLaiiied  by 
rablimatinn. 

Tre&tmeilt. — Ptyalism  in  re)ieve<l  by  mouth-ivashes  of  myrrh  and 
IKitaiteium  rlilorate,  with  tonics  internally.  The  treatment  of  acute  mer- 
cunal  pr.ifioning  consisla  in  oncour^ng  the  vomiting,  usually  present,  by 
means  of  iiiMimorphine  in  four-dryp  doses  hypodermically  administered ; 
or  by  Htilpliate  of  Kinr  ;;iveii  by  the  mouth.  Oenerally  the  vomiting  i« 
filth  that  tlieso  emetics  are  uiiiieecasfiry,  as  nUo  the  use  of  the  stomacb- 
pump,  su  needful  in  other  forms  of  poitioning.  Under  all  circumstonoea 
the  administration  nf  tlilucnt  dritikR  containing  white  of  egg  ia  calleil  for. 
tf  there  bo  much  pain,  opium  or  morphine  may  lie  given.  In  the  alow 
forma  of  poisoning  the  Bymptoms  mu»t  be  deiilt  with  on  general  prin- 
ciples. The  nutriTion  nf  the  .iy!it«in  must  be  cjircfully  attmide*!  ta 
rutasHiiim  iodi(U)  may  favour  the  elimination  of  the  puiiuitn.  For  mer- 
curial tremors  phosjihldeof  zinc  in  pjll  form,  -^q  to  ^  of  a  grain,  is  reeom- 
mcndsd  to  be  taken  twice  or  thrice  daily. 

Copper  is  widely  distributed  in  nature.  It  is  found  in  serora]  aoUi 
and  in  spring  and  river  water;  occasionally  in  wheat  oihI  tumipi,  ia 
other  articles  of  food  and  drink,  uud  in  th«  blood  of  wveral  of  the  inver- 
tebrates. According  to  DupiV^  it  is  fretjueutly  present  in  snuill  quuititiea 
in  the  liver  and  kidneys  nf  man,  but  more  particularly  of  ruminants. 
The  use  of  copper  cylinders  and  boilers  in  cooking  in  one  source  by  which 
food  and  rlriiik  nmy  become  adulterated.  Salt«  of  the  metal  are  occt- 
sionally  emjjloyed  to  imjKirt  a  green  c«Jour  to  prc*erv©d  vf^taUea,  mtth 
aa  gi-ccu  ]M!H8.  tiii  US  Ui  render  thciu  attractive  to  the  eye :  and  in  Fraiie* 
they  are  a<ldciii  to  alminthc  to  improve  its  colour,  (.\ipric  sulpbAt* 
is  aidmtniKtercc]  internally  as  an  emetic ;  it  is  given  in  very  small  flo«et 
as  a  tonic  to  the  nervous  system,  and  is  used  in  diarrhcea  as  an  astrin- 
gent. Applied  in  a  weak  solution  extemslljf  to  wounds  it  acta  as  ft 
Rttninlimt  and  a>>triiigeut ;  but  lieyond  these  purposes  the  nieta.1  is  little 
employed  in  medicine.  A  considerable  amount  of  copper  is  present  in 
ordinary  l>i*on/Jng  powders ;  nnti  it  is  a  large  ingredient  of  the  pawden 
which  arc  uxed  for  the  lilac  and  pur^ile  fires  of  the  pyrotechnist.  Bonos 
an<I  cattle  con  take  large  doses  of  sulphate  uf  co)^r  (3  drachtna)  with- 
out any  apparent  bod  effects ;  liut  the  same  tjuantity  has  caused  rery 
serioiw  symptoms  in  the  human  subject.       When  wiminislei-cd  by  the 
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mouth  it  acts  as  an  irritnnt  poison,  causing  violent  iind  per^iiiicnc  vomit- 
ing, deprcAsion  of  tomperntui-c,  atwl  death  fi-om  roapiratory  fitihire ;  but 
ffbeii  ^von  bypod«rmically  vomiting  is  not  induced. 

Symptoms  of  copper  poiMmiii^  in  man  appear  shortly  aftor  the  drug 
hAS  been  iiwidlowt'ii — in  fn>m  otjo  ijnarter  of  an  hour  lo  two  hours:  thi>«e 
arv,  u  meullic  Uwto  in  ihn  mouth  with  sahvatiou.  severe  vumiticig  of 
greoD-oolourocI  mutUT,  colic  and  purging  :  the  stools  contain  ghtiry  muciia 
atx)  I)lo<»d,  and  if  lii-  dow  has  hwri  litrye,  dvnth  follows  the*e  symptoms 
ill  a  few  houFH.  U  is  aflun  prLTt-dcd  by  couvuIaionB  anil  delii-ium,  para- 
lysiss  syncope,  scanty  or  supprcssod  urine,  and  hwmoglobinurift.  Should 
a  faUtI  termination  be  warded  off  for  th«  time  being,  janndice,  followed 
by  groat  nur^-ous.  dfproHKioii,  mjiy  supcrvent;.  In  fatal  cases  there  is 
wi;ll-uiarko<I  gastru-intcstinal  inflammation  with  numerous  ecchymoscs ; 
and  the  liver  is  obtwrved  to  be  fatty. 

In  the  treatment  of  acute  copper  poisotnng  milk  and  eggs  are 
efficient  antidotfTK.  I'gg"  should  be  beslen  with  WHtvr  or  milk  and 
administered  freely  m  long  an  vomiting  eonlinuea.  The  alkali  which  ia 
-pment  in  soap  renders  this  commonplace  article  al&n  useful  as  a  mctm<t  of 
IIOlllliiiil  IMre  prussiate  of  jwlaKs  precipitiUen  copjier  from  its  solutions, 
and  in  small  doFica  may  prove  beneHcial.  Afwr  antidotal  treatment  lias 
been  tried,  opium  in  small  doses  may  be  needed  for  the  relief  of  pain. 

As  an  Industrial  disease  poisoning  is  practically  unknown  in  the  copper- 
works  on  Tynesidp  ;  nor  does  occupation  in  the  ropppr-worka  appreciably 
influence  any  disease  that  the  Individual  maj*  snbt^ecpiently  suH'er  from. 
Occasionally  n  metallic  taste  in  the  mouth  and  colic  are  complairted  of; 
hut  I  have  seen  nothing  of  the  vomiting,  diarrh<ni,  anrl  wasting  mentioned 
hy  some  aiithoii*.  In  this  I  am  cmilinnpd  by  IIouIps,  who  has  studied 
the  comlition  of  life  in  a  village  fidl  of  copper-workers.  For  the  last  four 
hnndt-ed  years  ha*  this  industry  been  carried  on  therein  ;  sons  succeeding 
their  fathers,  so  that  an  ancestral  integrity  has  been  established.  In  spite 
of  their  long  hours  of  toil  in  an  unhealthy  atmasphere,  of  green  lines  on 
their  teeth  and  greeii  hair,  the  men,  though  not  robust,  arc  healthy,  the 
average  age  at  death  Iwiug  60.  Not  only  is  the  melal  found  in  their 
secretions,  but  long  after  death  their  bones  when  mked  up  ere  gpoen. 
In  copper-wurkere  the  gums  are  dincokniied  and  uUemu-d,  and  the  teeth, 
especially  the  iueisor»  ami  canines,  are  green.  On  more  carefid  examina- 
tion, however,  it  is  obr*erved  that  it  is  not  so  much  a  distinct  line  of 
coloration  that  is  prceuiiL  on  the  gums,  as  a  deposition  on  the  tartar  and 
enamel  of  the  teeth  which  is  easily  removed  by  brushing.  Occiwionally 
iff  old  copper-worker*  the  inflammation  and  ulceration  of  the  gums  load 
to  the  ux}MUiur(i  of  a  considenible  length  of  the  teeth.  The  coloration  is 
due  lo  the  deposit  of  particles  of  copper  upon  the  teeth  and  their 
chemical  combination  with  associated  matter.  Clopper  haa,  apiKirently, 
none  <»f  the  serious  eflt-rt**  upon  wr>rk-iHioplL'  that  lead  and  arsunic  have; 
but  Kymptoms  generallv  .-ippcjir  if  the  copper  ia  combined  with  zinc  ss 
in  brass-moulding.  (Jalippe  took  fairly  large  lUrnvt  of  tuppcr  fnr  one 
month  without  any  bad  effects;  and.  as  dogs  to  whom  ihe  metal  was 
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admin isitinif)  iliil  rmt  sulTt'r,  it  i»  eviilent  that  i;tiiisi(loral>lR  i(uantitir-a  nuj 
Ik;  piiMtil  in(«  tho  Rvstom  without  «\usint^  much  injury.  Dii  Moulin  ex- 
pvririiented  upon  himielf  Jinil  fiLiuily  with  a  similar  result.  A  kiiovrltMl^ 
of  theiie  fiicts  Iuir  inllutinc^nl  to  »  Inr^ro  extent  llin  venlicts  n\  cuurls  of  Uw 
in  rc^rd  t^the  adulteration  of  fond  and  tinned  vogetAhlos  by  copper  ;  bnt 
whilut  on  the  Continent  puMic  opinion  is  dwin<:liii«]  to  rej^inl  arti6c»lly' 
colouivd  ve^et.'ihl»ri  a.i  ilaiip:>ri)U&,  in  thin  country  ^ewi-ut  (-nnvictions  hai'e 
taken  place.  S<i  fully  <^onviji«(Hl  is  th«  Fivni^h  Clovernmcnt  of  the  lunii- 
lewiiwR  of  vegt'tnljleR  rolouicd  green  l»y  cooking  in  i*oppi*r  vmjKeU  that  in 
1889  il  revuki'd  thw  law  applying  IheruUi. 

Copper  in  th«rpfrii-e  re)^i-de<I  hy  many  as  not  a  <lau^<'iroiu  m«tal. 
The  experiments  conducted  by  Labopdo,  however,  closrly  indicate  that 
it  is  nut,  iiiily  an  irritant  iioiaon  when  given  by  the  otoraoch,  but  a 
earditic  and  inusnilar  poison  when  ndministfited  by  intrarenoua  iiijecUiHi. 
It  U  reijuired  of  copper,  [lerhaps,  more  than  of  otlier  nielaliic  jiuutiiis 
(in  rontmdiHtinction  to  thive  of  an  Animal  nature)  that  the  doAe  miut  l« 
Ixrgo  ;  and  an  vomiting  \a  sure  to  follow  it  is  by  ibis  m>aanii  at  once  ex]>ellrd 
from  the  system.  In  cases  whcra  copper  haB  been  given  in  solution  ami 
upon  an  empty  stomiwrh  aliaorption  h(w  tnken  place — for  the  metnl  has  bwn 
found  jwiat-moileni  in  the  livi-r,  ki(lnt*yi«,  lungs,  .irid  blood,  which  on  thu 
widilion  of  ammonia  give  a  blue  colour  indlratin;;  the  presence  of  tlui 
poison.  Admitting  that  traces  of  cojipcr  may  bo  found  in  the  liver  ami 
liirliieyti  of  pi-ii]>le  who  dunng  life  seemed  healthy.  »nd  that  n  kind 
of  tolerance  had  lieen  eatablished,  it  must  lie  acknowledged  thai  beyond  ■ 
certain  point  the  salts  of  copper  arc  toxic.  To  produce  serioiia  syniplonu, 
however,  la-rge  dost'j*  are  requiroJ,  What  couslitul**  a  lar^j^  dow  it  it 
diHit'iilt  to  May,  but  4t>  to  60  gniiiia  of  cop|>cr  Aulphate  repeated  in  a  few 
houi-n  might  prove  fjit/d. 

Men  who  are  eiiguged  in  making  eulpbato  of  copper  take  little  or  no 
barm ;  there  is,  pmcLiuilly  apiMiking,  uo  alutorptiun  uf  the  drug.  A 
malady  known  oa  **  bnu»-fo»ndcrs'  ague  "  is  met  with  amongst  thoae  who 
wo  erigivgtMl  in  making  tuouhlingti  of  copjwr,  bronze,  and  tn^stf.  Millun 
ES  fer  liiLck  iiB  lS-17  round  that  C4)|ip(;r(iniicha  suffered.  In  18G2  (u-e«nh»w 
dn-w  atU;iit.)i>n  to  bra;><)-making  as  a  cauM  of  ill  health  amongst  tho  work- 
piH>ph;.  rnniouB  to  biilh  of  thi-tta  wi-iters  it  is  true  that  Tbackrah  had 
writti>n  upon  the  relationship  of  intermittent  fever  and  brasa-foundin^i ; 
but  it  is  to  llogben.  to  U.  M.  Simon,  and  to  Arlidge  that  we  are  itHlcbt«d 
for  u  full  a<-i-imnt  of  (lie  malady.  In  brass-iiiakiug,  cojiper  ami  zinc  and 
small  quantities  of  Irad,  tin  and  bhUA-<liist  arc  melted  togethfT :  and  it  ii 
during  tho  act  of  pouring  this  com[>oiinfl  from  the  cnicilili^  intu  mould* 
that  the  zinc  dolliigrateH.  A  ilenne  white  cloud  uf  u.xidG  of  zinc  KlU  the 
atmosphere  and  collects  upon  the  rafters  and  ceiling  of  tho  wurkabop  in 
the  form  of  a  white  incrustation.  It  in  notorious  that  the  men,  who  are 
called  mixers,  and  who  even  try  to  proleta  themsulviM  by  wearing  n*iiptra' 
tons  8'iffer  con.'ii<lcrably  in  ill -ventilated  shojM  from  ague  rtn«l  hroiichiti*. 
ThoM*  who  rt^niidl  the  pig  brass,  and  are  called  "founder^,'*  .iNn  suffer  fi«Qi 
bronchitis  and  asthma,  but  less  severnty  from  ague ;  although  from 
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molten  coni])OMn<ls  cloiuie  of  xinc  are  pivcn  off.  Thi.'  nier.T.1  after  Wing 
pulittUuit  is  HCiit  tu  thu  "dippefs,"  who  work  in  an  u|h:ii  tibod:  tliuy  dip 
the  brass  tintC  into  a  weak  and  then  into  a  Btmngor  solution  of  Bulpfauric 
iK'idand  Mxla;  afl«rwai-<U  it  i«  placed  into  pure  i«utj)huHc  acid,  and  washed. 
These  men  du  not  BtilTcr  from  uguu  or  intuetijju]  troiiMus ;  but  it  is  lulmittud 
ihiLt  thti  work  i^  dangcrons  to  htnlrh  from  thu  gtiuit  hrunchial  irritjition 
«iU9ed  by  tlie  acid  fiimti«.  Accordiiiy  lo  Siniuti  it  wuuld  apjjc'af  that 
thoeo  who  are  engaj^o-l  roguUrly  at  |ji-.*ia-rmikiTig  do  not  suilcr  from  ague ; 
it  affects  nithor  thoao  irho  aro  m^iiv  to  the  work,  or  who  have  abscnt^jd 
th«niBelves  from  it  for  a  tim«.  Thus  a  dcgr«o  of  toleraiite  ««em»  to  Ita 
established  toward*  it.  In  a  new-comor  tho  oxjHJHiiri'  of  a  few  hour*  to 
tiw  nioluin  motaU  suHicest  to  proditco  the  ague  The  indiviiliud  soon 
li'curaes  liiiigiiid,  deptvitsvd  and  culd ;  he  Is  |miIu  and  eulhijwed,  his 
facti  it)  i-over«id  with  a  cold  [n!rs])irjitio]i,  he  shivTrs,  liiw  lecih  chatlwr, 
Keiulachf!,  naii«va  ami  vomiting  foUuw,  and  after  this  tli>L>rt>  tunivilly  comes 
relit'f.  The  hoi  and  sweating  stages  of  ague,  if  presHnl,  are  fH:iirc(>]y 
recognisahlc.  In  no  manner,  therefore,  can  this  attack  vine  to  nu'lallic 
pi?i(jonirig  t>e  comparwd  t<t  maUrial  ague.  The  t<?eth  of  the  men,  in 
spite  of  tho  UHi*  itf  the  tooth-lint-th,  are  aWayN  dispoloured  gnwn.  I'he 
white  Imir  of  tho  work-itcnplo  Ib  frequently  coloured  green.  Although 
this  9o-calleti  ague  is  of  cotumui)  occunence,  the  men  seldom  go  to 
hospital  on  account  of  it.  Thoy  know  how  to  tresit  themaetvcs.  Somo 
of  th*  men  who  are  engaged  tii  the  diinty  part  of  the  factory  ultimately 
sueciimb  to  chronic  Ui-onchitie  and  fibroid  phthisis.  The  records  of  their 
own  Union  Society  rHow  thai  they  ar«  a  short-livod  body  lA  men. 
Nervous  rlisnnli'n*  ;d»o  oteiir  with  considei-ahle  fi^queiify  iiitiotigi-t  them. 
Suckling  and  Wchloehow*  allude  to  the  frequency  of  atiixia,  and  floghen 
speaks  of  progrf-isive  inirf«i.s  of  the  leg«,  tremor,  and  nu»«ail«r  w.i«ting 
hA  also  occuning  in  them.  Brass-workera  suffer  from  gastro- intestinal 
disturbance,  nausea,  vomiting,  n  metntlic  taste  In  the  mouth,  colic, 
constijiatiou  or  diarrhd-a,  heiidfichc,  aiirl  imiscolar  [wiin.* — a  serio*  of 
symptoms  wbieh  I  have  aUo  obiservcd  in  men  who  work  in  boot  oiiil  shoe 
^toriea,  and  who  whil^^l  engaged  in  soling  boots  hold  bi'n^s  nails  in 
their  mouth^L  Thme  men  become  ]j.ile,  and  are  frequently  the  suhj«ct« 
of  colic  and  gB«tro- intestinal  trouble. 

It  is  difficult  to  say  how  far  the  symptoms  met  with  amongst  brass- 
workers  are  due  lo  copjier  or  zinc,  Dr.  Stevenson  of  Ouy'»  Ho»]>iud  maiu- 
taiiis  that  it  is  impost^iblc  to  distinguish  between  zine  and  eop|ier  poiiwn- 
ing,  Grcenhow  believed  that  the  •^^■mpcoms  were  due  to  zinc,  Hogben  to 
copper;  whilst  Kimoii  regiiixU  th«  ague  8yiiipt«m«  jl«  duo  to  the  ad- 
mixture of  the  raotaU,  and  the  more  chronic  complaint*  a8  duo  to  tho 
copper.  The  workmen  themselvM  have  foiiud  cut  that  milk  i»  the 
remeily  diu-ing  the  alUick  of  ague ;  but  iudiielrial  prophylaxis— such 
M  compli^te  veniihition,  tho  wouring  of  respirators,  and  jwrsonal  cleanli- 
ness— is  ini[>erative. 

For  iho  detection  of  eojqwr  the  tuxt-lmoks  on  to.\ieology  may  be  con- 
sulted.      It  is  sutfieieixt    here    to  luentioti   that  with  fluid*  containing 
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copper — (i.)  Kininotua  givos  a  hluo  colour;  (iiO  forrocyanide  of  pobHumn 
n  browii-r«l  colour  or  prcoipiuitc  ;  (iii.)  th«  nddiiiori  of  tArUrste  of  uh 
and  sodium  hycJrate,  an*l  Ixiiliny  »ilh  a  f«w  gmino  of  grj»pe  siij^r,  piv**  a 
red  precipiuilu  of  uxidu  of  t-^ipiM-T ;  and  (iv.)  a  needle,  or  the  eloao  wii» 
of  ft  gftlviinic  liutlory,  if  iinmor«ed  in  the  suspected  fluid  soon  becoain 
coated  with  &  red  metallic  film. 

ZlK(X — Accidents  nci'.-uiinnallr  fnltow  the  iiac  of  rinc  oalts,  especially  ti 
the  chloride  and  sulphate,  t'or  yeans  [met  expwrts  hiive  been  in  Mnrcfa  ni 
a  pigtiKMit  Jis  II  Rulitntilutt!  for  the  white  cnrlHmiitcuf  lejul  »»  freitl}*  iimhI  in 
pointing;  and  Iwith  the  sulphide  and  oride  of  zinc  have  hcen  recoirniK-iidwl 
Thi«  Buliject  was  carefully  im^uired  into  liy  the  White  Lead  Cnmniit- 
fiioii ;  and  whitut  it  is  admitted  that  for  internal  decorative  piirposa 
oxide  of  zinc  gives  on  the  whole  aiitiafactory  reaiilts,  it  has  not  Uw 
covering  power,  the  permanence,  nor  the  resistance  of  white  load  to 
extremes  of  t4^m[>emtnre  and  iiu'lcmfnt  weather.  Xinc  white  (oride) 
is  uaed  in  calico  jirinting,  in  the  rlei-oloratimi  of  ^laiu,  aiwl  jn  the 
nuutuiacture  of  artificial  met^recbuitm  pipes.  Ah  mv:  is  largely  praeent 
in  veasela  in  which  TocmI  is  aomntimes  cooked,  contimiiiation  of  the  food 
may  occur ;  for  the  metal  on  tieirig  cxpriM.id  to  the  air  liecomea  coated 
with  a  film  of  oxide  of  zinc  which,  though  inwiuhle  in  water,  be- 
comes readily  nnhihle  if  a  iraro  of  rhloriflc  of  <u)dium  lie  present.  The 
pteseiire  of  chtorideH  genemlly  fiivoura  the  wjlvent  action  of  water 
upon  xinc,  whilat  carbmiatu  of  time  diminishes  it.  Milk  may  tbti» 
become  roaditr  contaminated.  Milk  containetl  in  jxnc  Tes.«els  does  not 
become  sour,  prolxibly  becaiue  the  zinc  oxide  comltines  with  the  lactic 
add  forming  the  very  spikringly  soluble  lactate  ;  thu8  is  with- 
drawn from  the  milk  the  lactic  acid  upon  which  \Xs  souring  dcpetuU. 
Acc^orxling  lo  llarnack  zinc  *»\i*  protluce  paralysis  of  the  cardtao 
and  voluiitiiry  miutcloj.  The  oxide  of  the  metal  wivy  cnuse  cloash 
in  nki))>it6  in  the  proportion  of  0'08  gmmmc  to  O'C-I  kilo  of  the  animaL 
In  my  own  experimetitu  xiiic  oxido  wu  atlmini^tered  to  animab 
over  a  very  long  period,  and  in  considerable  do!^*8 ;  but  whon  the 
drug  was  perfectly  pure  none  of  iho  rapidly  fatal  result*  oceurrtd 
which  Falek  unU  uthure  doocrilwd.  One  of  the  riwinma  why  zinv  oxide 
has  been  so  strongly  recommended  to  house  |iiiinler»  is  ita  harm- 
lessuexs  compared  lo  lead  carbonate.  I  au)  not  pre{)nred  to  say  that 
ziiie  while  is  absolutely  innocuoua ;  but  nihhice  tuke  it  by  the  mouth 
for  many  months  without  seeming  to  suffer  mueh  discomfort ;  and 
in  the  mixing  department  of  large  colour  worka  men  who  breathe  the 
dust  and  whuHo  clothes  are  cuveriMl  with  the  wliiu>  powder  do  not,  as  a  ni]e, 
suffer  any  im^onvcnicnce.  It  may  scorn  to  caus^  headache,  nausea,  vomhing 
and  cram{>-likv  ]>ains  iti  the  limits  ;  but  as  zinc  oxide  is  frequently  impure, 
containing  small  qimiititicti  of  lead  arid  anwiiiv,  thtee  svmptuQUi  are 
more  probably  due  to  the  adulteration  than  lo  the  metallic  compound 
itself.  Spelter  worker*  in  this  country — tlwi  ia,  men  who  smelt  rinc  ore 
— occaaionallf  suffer  f rum  ptumbism,  owing  to  the  small  quantities  of  lead 
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which  the  nre  cnntains  ;  hut  there  arc  fctr  or  no  had  eftVirts  frmii  the  pure 
zinc  fumee.  Zinc  smeltens  according  to  Schlockow,  rarely  live  beyond 
the  age  of  forty-ftve  j'saib.  They  fpcfjuently  die  from  catarrh  of  th« 
hmnchial  or  j»ii!mon.ary  murona  me.mbrane  acronipnriied  hy  peculiar 
nervous  Bvmptonis,  befiinning  with  Imniiiig  Hensatiuns  ami  hei^hteiied 
reflex  excitaliility  in  the  le^  atid  followm]  by  signtt  of  niyrlitia. 

Death  from  chrnnic  zinc  jjoisonin^,  or  from  the  niilphatc,  is  oxtremely 
rare.  Ilowever  irrit*nt  a  poJBon  the  hitter  may  be,  it  i»  such  a  strong 
emetic  that  hy  mearisi  of  the  Tomitinji;  which  it  (.'uutteK  its  eliminiitiun  in 
at  oncfi  afcoinpliahod.  Siilphatt*  of  rino,  t-o  the  extent  of  one  ounce,  hns 
been  taken  by  mistnke  for  Epsom  salts.  The  patient  snfTered  from 
violent  vomiting  ami  purging,  wvpri)  crrnipa  in  the  legs,  ami  great  prostra- 
tion ;  hut  he  recovered.  The  «alt  ha«,  howovcr,  caused  death,  the  symptoma 
being  vomiting  purging,  collapw,  and  death  in  thirty  hour*  Subse- 
quently Kinc  waft  found  in  the  ntnmach,  liver,  and  apleen.  Penfnbl 
relatcfl  the  case  of  a  girl  who  died  ^\  hours  afttH-  taking  sulphate  of  zirtc 
to  produce  abortion. 

Zinc  chloride  is  a  atnmger  poiaon,  iind  is  caiiahlc  (if  killing  by  its 
primary  aiad  sftcondary  etfecLi.  It  ha«  a  ]>nwerfiil  aflinity  fur  water, 
and  dehydrates  the  ti.'wues  with  which  it  is  brought  into  contnct ;  to 
this  peniliar  influence  ita  caustic  action  is  dne-  Hnmett's  disinfwumt 
fluid,  which  i;ontji.ins  large  quantities  of  zinc  chloride,  has  )ieen  a  frerpient 
fiati)«e  of  poisoning  in  this  country'.  Death  has  fnllnwcil  the  repeated 
externa]  applicAtion  of  Cantinoin's  paste — -a  mixturu  of  in'nc  chloride,  flour, 
and  water — iw  a  cure  for  cai]<-er ;  the  symptoms  olwerved  during  life  being 
thoao  mot  with  in  zinc  poisoning,  nanjely,  a  burning  [wiin  in  the  li|», 
tongue,  and  throat,  C]CC0Bsiv(^  salivation,  bloody  vomit,  diarrhopa,  collapu, 
ami  death  within  a  few  houi-*.  When  death  ha«  not  rtpidly  followed,  a 
jKscnliar  group  of  rtyiuptoms  has  arisen  ;  for  example,  a  perverted  wnsc  of 
toAtc  and  smell,  aphonia,  apa.'^ms  of  the  voluntary  nniaclcs,  great  fatigue, 
and  impairt-d  vii*iori.  A  dose  of  €  grains  of  zinc  chloride  hiis  caused 
death,  while  as  targe  a  (|imtitity  as  200  gnitni*  hiia  been  recovei-ed  fi-oni. 
2inc  chloride  may  be  present  in  canned  vegelablcji.  owing  to  txnn  dis- 
solved in  hydrKPcIiloric:  aeiU  having  bct-n  used  for  soldering  the  tin. 

When  Biilphate  of  zinc  haa  proveil  fatal  there  have  been  evidences  of 
inflammation  of  tliu  stonuieh  and  Iwiwelo  .-tccunijuinied  hy  >^  prculiar 
tripe-liko  wrinkling  of  the  triut'ous  niL-nibninu;  whilst  the  niirfiicf  pro- 
8ent4Ki  a  niiiform  dirty  gray  eolour.  In  dciuh  from  chloride  of  zinc  the 
lining  Tntfrnlintno  of  the  mouth  arnl  thrtiat  iit  white  and  opaque,  the 
stomach  is  hard  luiil  leathery,  congegtc<l  or  ulcerated.  When  the  fatal 
issue  hivs  been  jMwiponcd  for  a  time  cicatricial  contruetion  of  the  a-sophagus 
anil  stuinach  lias  occurred. 

Ttie  treainiunt  of  the  antite  pt^isonouR  eymptoms  due  to  rinc  salts 
conKJxtM  in  the  ad  ministration  of  eggs  and  milk,  tannin  nr  gieen  u-a; 
anri  in  the  allaying  of  gastric  irrilJibility.  The  more  chronic  symptoms 
miisL  be  Lruuled  on  general  jirinfiples  as  they  arise. 

For  the  dct-ection  of  nnc  in  organic  liquids  or  solids  the  elaborate 
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molhocifi  lioecriWd  in  textbooks  on  rhciiiislry  und  toxicolo(yr  must  be  med 
Even  in  cafir-<i  where  the  vomiting  haa  been  profuse  ami  the  drug  u  ntp- 
po8«d  to  have  li«(>n  ttiti^  t-xpL-lkid  from  the  synteni,  th«  inii«clc8  and  hoti*» 
shuutd  \vi  carefully  cxamiriBd,  us  iii  tUcni  U-ucfs  ni  m\c  afc  gcuenll;' 
to  bo  found.  The  mMt  antiftfactory  toat  fop  the  idoiitificaiioa  of  nor 
ooTiAi»t>«  in  the  |in»liicti(in  nf  Kinnian'H  gr«uii.  It  is  hnAO*)  tip«jti  the  prc^ 
ilucUun  of  Lite  KuljiliiUf  nf  ziiiL-,  and  is  bosl  avcoinpli^be^l  by  bulurutiu^*  llir 
neutral  or  foehly  noid  «u»[)cetetl  liquid  with  aiUphuretted  hydro^^uL 
"The  HiipiHJtwd  sulphidv  is  rlissuWud  off  the  HU«r  with  hut  nitric  »ad,  s 
lirop  or  more  (aecoj-ding  to  thu  inumtily  of  ibt*  original  [irccipilatc)  of  a 
solution  of  cobalt  ni^^ilt.e  luUtod,  tho  fwhitioii  procipitAtod  with  csrtxmau 
of  soiIh  Jiiid  iMiilud,  t(j  expel  m11  carbonic  uiihydrtde  ;  the  precipitate  ib  i\mt 
coIlQcto<l  on  a  filter,  washed,  dried,  and  ignited  in  a  platinum  dish.  If  xinr 
be  present  in  so  smfill  a  proportion  us  1*100,000  part,  tho  nuus  will  be 
permanently  grveii "  (6). 

ANTIMONy. — In  this  countiy  there  are  very  few  antimony  vork« ;  of 
these  uneof  the  largest  is  on  Tyiieside.  Here  large  qnanlities  of  ralpbide 
of  antimony,  lhi>  niw  niHteriiil  thni  <'oiniw  fn>m  the  minex  of  Japan,  an 
imieltwl  idong  with  iron  hliiigti ;  tht!  roault  liciiig  snlphide  of  iron  and  [mr* 
antiniony.  The  niun  who  snit'lt  the  ore  suffer  nu  Imd  effect«,  praetii^ly 
aj>caViiig.  fnini  thu  fiinicH  of  the  metal.  Thit  tnirkincri  are  not  hrou^t 
into  such  close  contjict  with  the  multen  niutol  aa  m  the  smelting  nf  snnr 
other  ores;  besiduK,  tho  indtutry  is  curried  on  in  well-ventilnt«cl  Bbo{& 
The  rinly  trouble,  and  it  is  more  of  the  natua'  of  an  infonveniencr.  thai 
JH  felt  by  the  men  is  ihiit  jis  their  work  is  hot  and  they  jjerspire  freely, 
the  pkiii  iii  extremuly  li»))le  to  become  the  »eat  nf  u  berpetii:  eruptirm, 
itt  first  vefliciihir,  aiihsequently  pnRtular.  and  exccaflively  itchy.  Thi« 
eruption,  whifh  i'*  called  bv  tho  workmen  the  "  pox,"  occur*  where  the  »kin 
perspires  most  freely — behind  the  nock  and  along  the  upper  pnrb  of  Um 
abdomen,  t^jdenbnrg  .slaten  that  workmen  who  have  long  bran  expoMd 
to  the  fumes  of  the  oxide  of  antimony  Riilfer  from  vesical  and  iirethntl 
pains,  and  atniphy  of  the  testicles  leading  lo  impotence.  Seveial  of  theM 
men  whom  I  have  examineid  were  pale ;  hut  only  one  or  two  of  ihem 
had  BuQ'ered  from  colic  and  gOKiro  inlestiual  diitturboiice,  and  tfaui  v«ry 
slightly.  Antimony  smelting  does  not,  therefore,  appear  in  itwlf  to  bo  a 
dangerous  industry.  The  pTire  metal  is  employed  for  making  (n-inlvn* 
type — in  the  finishing  of  which,  however,  the  duit  U  inhaled  which 
is  said  to  cnuse  colic  exactly  resembling  that  of  plumbiitm.  Proltably 
this  is  due  rather  to  lead,  which  is  present  in  tyiMt-metal,  than  t**  liia 
antimony  itself. 

Uf  the  untimontal  salts,  tartar  emetic — a  tartrate  of  potaaa  and  anti- 
mony— is  the  most  important.  Two  grains  of  this  have  provcil  fatal  lo 
an  adult,  and  two  thirds  of  a  grain  to  a  child.  Horses  and  cattle  exhihti 
a  woinlorful  tolerance  of  the  drug:  they  can  take  fn>ro  60  to  90  gnJiM 
lhr*v  iinic*aiUy  without  murh  inc«iiivpniciice.  Whether  tartar  emetic 
be  administered  to  man  or  the  lower  animals,   bv  the  mouth  or  sub- 
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cittatieoiiRly*  the  efToct  ih  the  name — voniitjti^  tiikcM  |ilArf,  and  tht*  bojirt's 
action,  which  is  at  first  (|iiickecie(l,  Iwconies  8lt>wpr  ami  psinilysed,  prolwibly 
fmm  thi>  direct  HCtion  of  thf  tlnij^  iipnn  Lhn  h(!iu-i ;  the  nrgnii  i^uiisos  to 
(■eat  iti  HiAjitiilc. 

When  given  io  email  i.lo»c4  to  aniaiuls,  and  for  h  long  time,  diarrhnni, 
great  brltetU'le,  loss  of  ap[)ptite  and  (■mjiciHtioti  have  hvivn  idjservi^d  ; 
prc^ant  animaU  hjive  mtstarripd.  Dralh  hna  l>ceri  prccptlrd  by 
uo[i\itUion8,  and  in  the  mouth  of  sevenil  of  the  niiiniaU  ainall  itlwra 
have  hern  ohsen-ed.  In  man  the  symptoniH  resemlild  those  produce*! 
Iiy  lu-sviiic.  If  the  dose  of  tartar  emetic  has  l)i*(?n  larji^e,  vomiting  may 
not  occur,  or  it  may  be  aecomplishctl  with  dillirulty :  thei«  may  l>o 
violent  pain*  in  the  abdomen  ami  ]inrginp,  with  rigidity  of  the  niuflclefl  of 
the  abdomen  and  tirmi*,  (ollij"-i*<l  by  jirofune  pei>  pi  ration,  rotitirniin^  for 
several  days.  A|)|>liec)  to  the  ^kin  in  thn  form  of  ointment  it  may  ^ve 
riitc  to  a  piutiiUr  cniptinn  and  Ih?  fnllnu-tHl  by  vottiiting  Hnd  pnr^j^ng. 

If  very  smidf  liobcs  Ik-  given  for  a  long  time  a.  meUdlic  taete  in  the 
mouth  ia  complained  of,  aUo  fretjueiit  vomiting — the  vomit  being 
Bomflinn?»  bljj«Mly — gri-at  faiiitiicii!*  ;iiid  Iiix!tly  »ejil(iic»g,  \)MX\*  in  the 
ulKlomcri  and  diurrhuL-o.  Shnidd  the  eiise  advituce  to  a  fatal  t{:rndiiutioii 
death  ta  often  pret«lc<l  by  Biipprcssioii  of  urine,  a  marked  full  of  the 
temiierature,  cyanosiB  of  face,  deliniun  and  conviiUion*.  Frerpiently 
there  is  a  jmaiiilar  enipiiim  on  the  skiti.  The  Pahnei-  and  Pritthard  trials 
dcmnnitt rated  that  even  modiiftl  men  might  mistake  the  symptoms  of 
chronic  antimony  {luisoning  for  natiuitl  di»ciu(t'  —  the  symplonw  being 
nauoea,  vomiting,  chnmic  diarrlio-n  idtcniating  with  coiiHti^vktiun,  a  Mnall, 
frequent  ptiluc,  loss  of  voice,  greut  nniactdur  weakncsii,  coldness  of  the 
skin,  and  clammy  perspiration.  In  other  ciuwe  Hiuhing  of  the  face  vrjth 
mental  excitement,  siiggostivL;  of  mild  alcoholic  intoxication,  hua  been 
obsenod 

The  |)ost-mortpm  ap[]iMraru'<'s  unH  with  in  jioiaeming  by  tartar  emetic 
arc  inflammation  of  ihc  Ktomach  and  intestines,  with  small  ulcci-a  and 
pustules;  or  larger  ulcere  that  are  sloughing.  Tlie  solitary  glanrU  of  the 
intestine  may  be  enlarge*!  and  yidiow,  whilet  the  liver,  kidnuya,  aii<l  heart 
show  »ign»  of  fatty  deg^^neration. 

Like  the  other  metallic  poisons  antimony  is  eliminated  by  the  urine  ; 
heaee  in  raaes  of  susjH^ct''d  antimonial  jmisoning  tlic  urine  of  two  or  three 
days  should  l»e  collected,  oonceiitratiwl  by  cva|KH-alion,  and  acidified  with 
hydrochloric  acid.  Thin  fluid  is  Bubseciuontly  transferred  \a\  11  platinum 
dish  in  which  in  platted  »  slip  of  xinc  or  tinfoil.  Hy  means  of  ammonium 
sulphide  the  antimony  is  dissolved  out  a»  the  yellow  Bulphide.  For  more 
complete  unalyaes  KeinBch'a  or  Marsh's  test  may  be  cniphiyeil. 

Towards  antimony  people  exhibit  a  peculiar  idiosynrrasy.  Rome  are 
easily  affected  by  the  minutest  dose,  others  are  extremely  tolerant  of  it, 
It  IK  well  to  remember  that,  as  tartar  emetic  rapiflly  leaves  the  lKi<!y  by 
vomiting  and  purging,  only  the  smallest  trace  of  antimonj-  may  be  found 
in  the  body  after  death  ;  a  fact  of  which  lawyers  engaged  for  the  defetica 
■in  criminal  coses  are  apt  to  make  the  most. 
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Treatment. — As  iwisnninp  hv  niitimony  i«  generally  due  to  tirui 
emntic  it  is  ninre  than  pro.li«Me  thiit  the  ]»aii(?tit  will  huvo  \'nmit4<d  frwl? 
if  iKjt,  the  8toiiia«:h  -  pump  niiiRt  W  empioywl.  Once  the  stooMcb  » 
tlioniiiglily  wiihIiihI  out  ^^\p^•*^  i^Iiouhl  \w.  |jiut»tHl  into  it  ^r>ine  fltnn|E 
infiinion  of  tpti  or  tjinnin.  Should  vomiting  not  have  occurred,  or  tb» 
stonuLch-putnp  be  iiiatcessibSe,  a  hy|Mjderiiiic  injection  of  npiNUurjiliine, 
j'gth  i»f  a  grain  n')H'jito«I  evnry  ton  iiiinuU's.  or  jth  of  a  gruin  at  a 
flinglc  aHmimstmtioii,  is  callwl  for.  Siibsequetitly  fl<:mitlc«'iit  dHiikR  ax* 
of  greftt  service.  As  there  is  «  tendency  for  wjiisiilerable  iHxIilv  'i-- 
preiutoii  an<l  ii  fjiil  iif  the  trmpunitutv  to  tiikv  plucc,  X.\w  hoat  of  thf 
bfMly  muat  he  niaintninoii  \>y  xXw  appIiuiUim  of  hot  hottlen  niid  wnmi 
bl.-inketA,  and  the  admin iHt rati uii  uf  BtimiiUtitu  hy  tlie  rectum.  Should  m^ 
of  cardiac  fiLilnn>  Ih;  pri^Rfint,  the  applicAtiun  uf  the  iiilerriij>t4Ml  galTsnic 
ciUTPnt  to  thft  i-hMt  must  bo  rrsortctl  to. 

There  ia  a  form  of  antimonial  iMJiBoning  in  which,  accortling  to  Hii*i> 
mnnn,  m-ithfr  vomiting  nor  purging  occurs;  whun-  tlie  ftyntpl^iiiA  irr 
tht^jne  of  int<>iiso  prt>!4tnition  as  indicated  by  a  cold  claniniy  swt, 
embarraBtfed  and  infrequent  respiration,  feuble,  slow  and  iiitormittcfli 
puUo ;  and  in  which  delirium,  tremors  or  convtUaiona  followed  hy  no- 
consciouHne»!^  appear,  or  the  patient,  aft«r  protracted  vomiting  »aA 
purging,  diet^  frum  sheer  exhaustion.  For  such  ra»e«  stimulants  aod  suS 
cuUineoiiB  irijectioiiB  of  efher  arc  necewuiry. 

InduMtrifil  j)«iiuining  from  antimony  hardly  ever  occura.  Working  in 
Weil  ventilated  "  shops,"  attention  to  the  state  of  the  bowels,  i-ejEftdttr  living 
and  temperance,  and  personal  cleanliness  on  the  part  of  those  ctigaKeH 
in  «multiiig  the  antitnotiy  ore,  »re  d«Kinib]e  ;  and  for  the  skin  eruption  or 
"  pox  "  aa  it  ie  called — which  is  duo  to  excessive  perspiration— spoiypng 
unth  a  solution  of  bicarbonate  or  biboratc  of  soda,  or  of  Itoracic  Acid  um3 
liisniiith,  ix  gencntlly  siilticient  to  ^ve  relief.  Ab»bention  from  wurk 
might  be  tieco«sary. 


\ 


Carbolic  Acid. — Carbolic  acid  is  obLiinetl  from  phonic  acid  m 
phdnylic  aU'ohnI,  n  pnHlnct  of  ctmUtur  distillation,  [t  is  used  in  llw 
nianiifHcture  of  dyofl  and  imlicylic  aoid.  Although  known  in  1H34  it  inu 
not  until  I  Hfi.1  that  I.istt^r  inti^xUiced  it  into  surgiTv,  mwn  which  time  it 
has  Irfioomc  widoly  used  as  a  disinfiKt-mt.  Being  thus  no  «isi)y  uithtn 
the  reach  of  the  public,  carlwlic  acid  poisoning  has  Itctotne  extremely 
conimon,  iinrtindnrly  among  womtm.  In  England  it  siaimIs  sixth  oa 
thy  list  of  all  fatal  oasos  of  poisoning.  The  history  of  cArbolic  ncid 
poisoning  in  t'onipriwed  within  our  own  timtw.  Fnrni  the  first  recorded 
ctuH>  of  ac-(.-i<l<>ntal  [loi.'MHiing  in  1864,  and  of  two  finioi<les  in  18(i9,  thtirs 
has  been  a  rapid  incri^afto  in  the  anniiAl  number  nf  dnttln  from  this  rAiue. 
In  tin;  Hve  yeJirn  ending  1870,  suicide  by  carlxilicacid  tinst  npp«r)irs  in  the 
lCi!giEtrur-<>tuiund'6  Reports  to  the  extent  of  I'O  pur  cent  of  lUl  suidtlea 
bj  poison.  In  tho  quinquennium  ending  187o,  128  d<^aihs  are  repurlad, 
nearly  25  jMTaiuium  ;  12  of  the«e  are  suicidal,  23  females  and  19  males. 
It  was  in  this  [KTiod  that  ihr  I'uhlic  Ilvalth  Acts  were  passed  (1^73-1875)^ 
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initl,  iiii  a  cuiisoqiiviiccuf  the  gfiicrftl  intwrort  nnitiKol  in  M<iiiit.ttioii,  carlwlic 
ut'iil,  ihoii  rcgonltid  us  a  rutiaUo  dii^infuctaiu,  mint?  wiihiti  oaisy  rotwli  uf 
the  poojjlo,  and  began  lo  scn-o  as  Jt  miaviis  of  snK-tlwitnictioii.  An  incroaac 
of  136  \niT  ci!ut  otcure  in  the  numlwr  of  dvatlis  by  ihix  poiw>ri  during  the 
five  _vetti-s  ending  18^0.  the  duaths  Ixjiti^  181,  uf  whi«li  Kl  (.'►;i  fciiiali-« 
and  2S  TOiil(.'«)  wore  suioidnl  :  that  is,  "'8  par  cBnt  of  the  «iiiride.i  fmrn  all 
poisuiis.  Ill  thu  <|tun<|ueiitiium  ending  |iS(>f>,  302  d«atb«  from  ciirhnlit; 
acid  puisuiiiii^  iire  ri-giKteroil,  uf  which  191  (99  funialen  uiid  ^2  iuilIub) 
ircro  »elf-eauii«l ;  tiiut  is,  13'6  per  cent  of  nil  suicidal  piii«otiings.  For 
Ihe  five  yiBBn*  ending  189l},  M'l  dentha  are  recorded,  of  which  215  wwe 
suicidul ;  an  avonigu  of  4.t  ])er  annum,  and  15*4  per  cent  of  all  suieidos  )iy 
poison.  During  the  four  yearn  cndinj;  1^9+  the  niimlKT  of  <leaths  from 
CHrholic  acid  poieonitig  had  still  increjwe^l  :  54!)  iU-hiIw  liuving  Iwen 
reported,  uf  which  420  or  Tj>'')  ])er  cmilare  miieidal,  ei|ual  Ui  lOA  annually- 
The  hidtory  of  cai'holi*-  aciiJ  poisoning,  aa  detailed  hy  Harris,  ia  a  gloomy 
reeori.1.  lor  whilst  it  fumied  58  [wr  cent  of  all  suieidal  jtoisoniiig  in  1871- 
72  periiMl,  it  has  kl^'ly  caused  28  pop  cent.  In  tin-  period  I8fil-6fi  the 
snicidoa  hy  taiholiir  a^-id  were  0-00  per  cent  of  all  jtuioides  from  jjoisons  ; 
in  1866-70,  1  fwr  cunt ;  in  11*71-75,  5*82  per  cent ;  in  lf<iG-f*0,  7  93  per 
ireiiL ;  in  1)^81. H5.  \'i%'  \Kr  rent ;  in  1886-00,  ]rr49  jwrcenL;  and  in 
1890-94  (four  yearn),  'iW-Ol  per  cent. 

Carlwlic  acid  causes  severe  sympt^jms  whether  swuUoweU  hy  the  mouth. 
Iirofilhed  as  v»{Hinr,  admini»te-red  in  enema,  applied  to  tho  hrnken  akin, 
or  taken  in  large  doses  in  the  form  of  carbolate  of  sckIk.  Iifm  than  half 
an  ounce  of  pure  earholic  acid  hurt  proved  fatal.  The  dai'k  carlailic  acid 
of  commerce  owes  it«  colour  to  such  impurities  as  eresol  and  cresylic  acid 
— mitwtances  which  rendvr  it  8tron(;er  as  a  gennicide,  but  only  one-fourth 
lis  poisonous  to  the  higher  animale.  When  a  strong  sttlution  of  earholie 
iLciil  is  applied  to  the  skin  it  causca  a  pecidiar  niimhnet***.  followed  later 
by  irritution.  and  nsiudly  by  a  pustular  eruption  or  deH(|imniHtion  of  the 
skin,  which,  white  nt  first,  afterwai'dft  becomes  hrowii.  Messrs.  Clement 
I/Unis  and  Lane  have  reported  two  cases  in  which  coma  and  other  serious 
syrnptomH  aroiie  from  thv  application  of  a  1  in  :^0  solution  U)  the  skin  ; 
and  similar  effects  havo  followed  the  wnehing  out  of  empyemas  and 
large  ahscOKH  cavities,  After  n  few  days'  »uccl'iw)v»?  wsuthiii;;  out  of  tho 
pleural  cavity  symptoms  of  ix>iKoiiing  liavo  compelled  BiD-])on)iion  of  thu 
ti'eiktmcnt.  The  application  of  strong  citrholiL-  acid  to  the  interior  of  tho 
utenw  Mnd  utrvix  uteri  in  one  of  my  own  patient*  caused  exlrrnK*ly  un- 
pleasant itymptums,  aeconi|>ani<Hl  by  a  ritte  of  t-eniperiLturu  :  and  ttimilar  Irut 
more  severe  symptoms  were  olwwrved  in  olwletric  practice  by  Ktistcr, 
an  washing  out  the  uterus  with  a  5  pur  cent  solution  of  carlMilic  acid. 
The  pulieiiL  became  livid,  clonic  convulHiiiMB  BUjiervcned  with  lonipurary 
loss  of  consciousness,  and  death  followed  on  the  ninth  day  ;  the  uterus 
and  vagina  being  the  seat  of  an  intL'iise  diphtheritic  inflammation  (46). 
It  has  been  conclusively  duuionstrated  that  women  who  have  lost  largo 
qmtntities  of  hlood,  or  who  are  thu  subjects  of  septic  fever,  arc  jicculiarly 
sensitive  to  the  influence  of  carltoEic  acid:  so  likewise  aru  cliildren.     The 
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eflV^ctK  of  ttip  ncid  u]ion  luiinuiU  art.'  &iiuilur  to  thuiiu  uliBur^'od  in  dua 
t>iiclc  crtrhnlic-  aci<l  apptii^J  iiociilL-ritjilIy  over  iv  Urgo  part  of  ibo  4:i 
hat)  caused  ejct«nKive  bums,  rapid  uiicurisciuuftU'eKK,  ami    death  in  «  frv 

If  a  large  dosn  has  been  sw-allowcd  there  is  complaint  of  hiiniing  in 
tho  mouth  and  thrwit ;  thv  |>;iti<rtit  fuvU  fiiliil ;  the  face  becoiue*  (aJr 
»nd  (?uver«(l  with  clainmy  porajiimtioii ;  uiicon6cioii8ii(»a  and  periup 
c«>nvuUinns  gradually  aiiiK^rvonc ;  the  hrcathmg  liecomes  ahallow  and 
lalxjiired,  ami  rk'atli  comes  booh  aft«r  from  reapiniLory  failure,  thti  hear: 
buatitig  fur  a  fnu'  niiniituii  aftur  br(!alhin|;  hiiH  ei-aiied,  K«su8citauact  in 
Bume  oiAoit  may  be  yet  ffTcctod  hy  Hrlificial  rcaiiimlion.  The  rttfnift  a 
frequently  bloody  and  anielU  Ktron^ly  of  the  puison.  The  Hps  are  d/7 
anil  frixz1c<l  :  tliu  ton^'Uc  iu  white  ur  hrowniKh  ;  tho  [laCiciit  cnnnol  jJId* 
the  Kpignstriiim  to  In;  pressed  on  aecount  (if  pain.  The  tcmpemtiira  Ntidt 
to  fall  at  lint,  but  it  may  ri&e  within  the  Ti«xt  few  days  aiid  the  pMlienT 
may  com  plain  of  an  iritoterable  thinst^  In  rasca  of  ciirlHilicacid  poiiMiiingi 
peculiar  cfiluur  ai  tho  iinne  it*  an  nlnicw^t  constant  phenomtinon  :  it  varic* 
in  tint  from  light  yellow  or  a  dirty  j-reeu  to  a  dark  brown  or  bUdcitfa 
grefin  on  exposiiro,  »:id  may  umit  a  Bweut  odour  It  may  or  mar  not  mo- 
Ijtin  albumin.  In  Atiy  eaxe  where  am-h  a  discoloured  urino  faaa  liv^n  ininnj 
by  a  ^Jatiuut  who  is  the  subject  of  eumn  ur  convuUioiii>,  tho  dia^oM 
nf  carlailie  (u.-id  jHiiMmirig  may  be  made  with  Ctirlainly.  According  w 
Baumann  the  darkened  colour  of  the  urine  is  due  to  the  fact  Uut 
wht;n  carbolic  acid  is  taken  internally  it  is  eliminattxl  as  phenyl  sul- 
phuric acid  nr,  more  nlrictly  Rpeaklng,  >i»  potawic  phenyl  sulphate; 
ami  from  this  hydro<.himin  and  pyrocatechiij  are  formod,  wbieh  00 
expotiure  to  the  air  be^'nme  dnrk  brown  by  ovidation.  ActMirdui^  10 
I'rof,  ffalliluirt^m,  pyn>cjitpcliin,  like  siignr,  has  the  power  of  redudag 
alkalinii  ai.>liitir>ii>i  of  c(>p[>er  miIik.  Thudichimi  xtat^w  that  after  the 
inge.suciii  of  carbnlie  acid  a  blue  pigment  is  found  in  the  urine.  Tho 
blood  nf  animala  poinoned  by  this  acid  prPMnt6  nothing  abnnmial ;  so  tiuC 
whilnt  the  eclour  of  ihf!  urine  «iigge8tH  the  pivjuence  of  altered  bkaxl- 
colouring  matter  or  hn^matin,  chemical  facts  do  not  support  this  auppod- 
tion,  for  tho  urine  clears  up  on  hoiting  after  adding  nn  a<rid.  Dr.  Stcvcsi- 
Bon  of  (_iuy's  llospil^l  sud^B  that  the  urine  doc«  not  contain  more  than  the 
nonnal  proportion  of  iron  ;  and  Hrieger  niainiaini^  that  when  corlHtlie  acid 
i»  taken  internally  it  unitei^  with  tnulphuric  acid,  and  various  culmuvd 
oxidation  pi-oducte  arc  formed,  Bomo  of  which  are  very  poisontna. 
Chemical  opinion,  therefore.  Imns  to  the  >'iow  that  the  acid  vrben 
KMrallowed  enters  into  Hulphtiric  acid  reUtioniihipis  and  that  the  tendency 
iH  fur  the  ordinary  aulphutee  Ui  disappear  fn)m  the  ui-ine.  Hoppo-S«yler, 
Ncncki,  and  Hri<?gcr  Ikctieve  that  carfiolic  acid  is  a  constituent  of  nonnal 
urine,  and  that  it  is  present  also  in  the  faxMS,  its  source  being  the  tyrono 
obuinml  frum  pnituids  acte<l  upon  during  pBm-rvatJc  digestion  ;  thus  man 
may  normally  dovelop  a  distiifMUuii  irithin  hia  own  intestine  (105). 

As  carbolic  acid  coagulates  albumin  the  a>K»orption  of  the  drug  hai 
been  quotivionud ;  yut  there  is  coiuidetable  e\  ideucc  to  show  ihat  it  m 
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abatirttM] ;  it  is  fliininatcd  ha  such  in  the  urine,  which  aluo  containB 
riumrroiis  oxidxIJon  pnxlucla  <Ierivv4l  from  it.  We  «li»  not  exwrtly  kiiciw 
llie  form  in  wliioli  it  circiiLiicK  in  tbu  bliuKl,  but  il  Ik  [tiiiluiMy  u»  an 
jlkjiliiio  rarholatt'.  It  ia  rftjiinrd  fur  a  short  time  only  within  the 
a^Tstwu,  liein^  nipiilly  thrown  out  in  tbv  extrt'tiuiw. 

Ill  aninml^  kilktl  by  carliolir  ai'til  \\\k  |H>Bt'niurlem  ii[};K>aranc<^H  huvu 
occasionally  Iwvn  sitiiplj-  nn  intt-nst"  injtH^tion  of  the  alimeiitjiry  antl  bron- 
chial miicnus  membnini'vi,  imd  coiigvstioii  gf  the  hinpi.  The  cells  of  the 
\\\ttr  onA  Liidnfye  unih;rp)  fatty  (Itigt'iiuralinii- — this  rhnnge  being  nioHt 
prMHoniiccti  ill  the  ri-nHl  t-pithflin.  In  m;in  Himilar  a|»|war:»lice«  have 
iweti  founJ  aft^T  dijuth.  Tho  umcuiui  iii).-tiibninL'  of  the  month,  tetjo- 
phii;;iis,  and  stomach  miiy  pn'si-nt  niiniuroUH  while  BiK>t«,  with  dccaainiially 
a  dark  centre  and  an  inflammatory  iHH-der,  due  to  the  local  acHnn  of  the 
poison.  The  liver.  kidneyN  and  s|)leen  may  be  congested  and  lillwl  with 
dark  liqnid  blood.  In  onr  of  my  mnlr  palionts  who  difd  on  the  Sth 
diiy  after  swallowing  an  ounce  t>f  tarbolit  acid  the  vr.mit  on  mieroscopical 
exiimiiwtiun  .'»howpd  numeroUR  larj;i'  HalLeiiiMl  efiilhi'lijd  c»;IJh,  extremely 
fatty,  which  had  o^ndently  come  ifrom  thrt  moiiith  imd  rt-snphftgns ;  and 
noLilai'ly  in  the  tirine,  in  addition  to  mai^ses  of  debris,  were  many  round 
cells,  the  seat  of  miirketl  fjitty  tlegeiiemijon.  The  urine,  although  albu- 
minous, contained  a  nonnal  perri^ritii)(e  of  urea.  On  the  5th  ilay  i^Vfral 
ftloiightt  of  gaitt i-o-intet<tinal  tnucoiie  membrane  two  indies  in  Icn^h  and  of 
a  yellowish  brown  colunr  were  pa-saed  by  thp  anus  without  any  bleeding. 
The  day  h^-fore  death  the  heart  ntpiiKy  dilated,  a  mitral  systolic  murmur 
appeared,  and  tfac  sounds  became  exlremt'ly  feeble. 

In  caaes  of  acute  carbolic  acid  poinoning  there  is  generally  a  distinct 
odour  of  it  in  the  breath  ;  tbiK.  with  the  presetice  of  xhite  pulchea  on  the 
Up8  and  mucous  mcrnhnmc  of  the  mouth,  and,  later,  the  altered  colour 
of  the  urine,  are  KuHicient  to  {i<_>iiit  lo  the  real  nature  of  the  ilha-SM.  As 
in  some  time*  neither  dificulurution,  whitening',  nor  congcstiuii  of  the  lijis 
and  buccal  mucous  mcmbmne  are  observable,  the  medical  attendant  may 
be  thrown  off  his  guanl  unle^tJ*  ho  has  a  history*  of  the  cjisu  to 
lide  him,  or  »  phiiil  is  found  contjiitiing  {kiikou.  The  uise  of  tho 
F^iioiBach-pump  atul  washing  out  ure  immediately  called  for.  Kmetiea 
are  of  little  service,  for,  owiny  to  thu  anieslhetic  etulc  of  the  iitomacb, 
they  fail  to  obtain  a  re«|Kiiise.  Whilst  the  a<lminiBtmtion  of  alkulics 
in  «xeeM  is  iu«fn1,  Baumann  and  IIiK^tor  have  shown  that  the  antidote  to 
carbolic  acid  poi»uning  is  a  solnble  sulphate;  for  dimng  this  form  of 
imifloniri^  sulphatea  disappear  fn)m  tho  urine,  and  if  a  soluble  sulphate 
i«  supplied  it  entom  into  combination  with  the  acid,  forming  the  lce« 
bannful  Kulpho-cariKilale  wbirh  is  rapiilly  (>liminated.  Other  writei-H, 
iiotJtbly  Konnenburg  and  Cema,  have  ccmBrmed  the  value  of  alkaline 
sulphates  in  the  treatment  of  acut«  carl>olic  acid  ]KjiNoninj;.  The  former 
found  thai  the  dfu-k  colour  of  the  urine  and  other  sycnptoniii  rapidly 
<liMppCiarcd  under  the  administration  of  so<ltum  sulphate :  awl  Ccma 
ill  hi^  experiments  ii|iori  animalH  had  equally  good  results  from  thu  ad- 
mintstmtion  of  magnesium  niilphat^.     Hut  these  alkaline  sulphates,  to  be 


©fficacioiiB,  must  he.  exhibited  freely.  Schobeit  rccommonrlcd  Harclurau  of 
lime  iui  »n  iinli(.l<jte  In  {ihoiiol  |H)i»oiimg,  »o  long  ox  the  |K>isoti  is  aiiU  in  lit 
Btoiuacli ;  nfler  it  bii8  ptuscd  into  the  iiiteetitie  ho  givos  Bodium  sul|iluiir 
The  aacehnrato  of  lime  ho  prepares  ihua  : — 


Fiwh  (|inrltliine 
Sugar  . 
Water  . 
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and  of  this  mixture  fairly  larga  quantities  nuif  bo  adminisLprod.  la 
of  my  own  cusoK.  where  consdousnaBS  was  long  in  rettiniing,  we  tnuvrfn 
the  pHtiunl  with  AJtliiic  solution,  contuiniiig  ikiiIjiIihU-k,  in  the  bope  ti 
funning  biinulusa  compuunds  and  of  washing  out  the  jKiJHon  hy  the 
kidnej'H.  Two  dtiys  iiftcrwiinls  the  urine  wtid  quite  oIe»r  ;  it  hatd  to>i  r^ 
colour  *u  frei[ii(;nt!y  obsiMVod  in  ihow)  owes.  Thintt  nwy  I>e  rt'lie^wl  Vr 
limu-wuter  itnd  milk.  On  acoouni  of  lliti  jNiin  in  the  mouth  and  throu 
mitriont  cnonitis  nmy  be  necessary. 

Siucu  the  iuU'<xiuL-ti<^u  of  thu  intestinal  antiseptic  treatmtriit  for  liir 
various  forms  of   auto-intoxication   due  to  the  alitH)rption    of    poiaor* 
elalioratod  within  the  (ihmentary  eanal,  carbolic  acid  pure,  or  in  comhiiu 
tiort    with    sodii    ae    fluI|ihu-carlKiIatv,    has    heeii    frvvly    prescribed.      Oi 
the  honeficial  etrfirtH  of  lbi»  lino  of  irutiint-nt  lhi>ra  in  nf>  doubt,     Tht 
drugii   should    be  given   with   a  ceriJiin    amount  of    care,  Hiid    not  fi* 
tuu  prutraeted  a  piTi<.>d  ;  as  the  urine  nia,y  liecomu  diseuluurcd  aiid  thr 
{mtients  complain    of    much    malaiBe.     In    the  t>arly   dayit  of  mitiMrptic 
surgerj',  when   the    carbobc    apray  waa    more  employed   than   now,  furl 
inataiice  in    cases  of  nvuriotoniy,  it  wa^i  no  uncommon  thing  for  tkoM 
aaaiatin^  »l  th<i  opcmtton  to  nutlflr  fr-iim  it  an  well  n»  the  patient ;  ibMTi 
complaint  licin^;  hRitiiiii;he,  a  |{cncral  (reling  of  malaise,  altered  •ensilidlJtjJ 
of  the  skin,  and  ocaisionally  vomiting. 

The  urine  from  a  wise  of  carbolic  acid  poisoning  may  lie  nomul. 
Much  more  freiiuontly  it  in  j'ellow  when  pai«»fd  ;  gi-adually  it  becomoi 
dark  olive,  and  finally  dark  hrown  or  blackish  green.  If  treated  with 
nitric  acid  and  thru  with  liquor  potaasH',  it  lHHH>mes  after  roncenLnttiuii 
blood  red  in  coJoiu',  and  changes  through  i>ca  green  to  riolet ;  a  fact  of 
Borne  ini|>ortiincc,  for  on  the  Rim{^e  addition  of  ciirlxilic  acid  to  urine  tlie 
mixture  <i<>cn  not  ivapond  to  tbia  te«l.  Someiimes  the  fiecea  baro  tbe^J 
odour  of  phenol  and  are  dark  olive  green  in  colour.  ^M 

Bist'Li'iiiDK  OF  Cakbok.— Owing  to  the  solvent  influence  of  biHiiIphide 
4^  carbon  ujion  varioua  resins,  such  as  caoutchouo,  or  guiu  poreha,.  this 
sulntance  is  Urgely  emptoyeil  in  oertAin  industries.  It  is  a  eobmrleM, 
volatili!  fluid,  with  a  most  ]H>neirating  and  repulsive  odotu-,  and  is  meet 
destructive  to  all  noxiotis  insf^-t  life.  Delpeeh  first  drew  attention  to 
poisoning  by  carbon  l>i»iilphi<le ;  nnd  to  what  he  wi-ote  in  I8G.1  in  /•« 
.-fmutlai  iTlJi/'rihie  /'uijlufrif,  p.  G';  little  has  since  hoen  added.  tiis^ 
exporience  was  gained  in  the  india-rubber  works  in  Fttris,  which  at  ibati 


time  were  very  hudly  voriliUtod.  Cafl)oii  bi8ul|>hide  is  iiflod  to  soften 
iriilu-rubber  so  as  to  allow  of  ito  punutmUon  hy  sulphur  in  ibe  carrying' 
OUC  of  wbst  18  known  iis  viiIcHiiiHHliuii.  During  tliU  [kywcss  the  rdpuur 
of  the  Inaiilphide  U  inhnle<l.  As  a  result  iiitoximtion  follows,  nnd  of  ihU 
there  are  two  stage* — {J.)  excitation,  iind  (ii.)  c«iIapiK! — an  older  wliicli 
ri'iiemliles  ihiu  of  the  intnxitvitioti  of  itnibHlhelics  or  iiic-ohol.  The  jihieiu 
may  be  sudden  or  deUyed  ;  the  s^inptoms  are  hoadjiohe,  cmm(>-like  pains, 
epilepufunn  seizui'm,  muscular  tremuni,  iaijKsrfvct  vision  or  amauro«u, 
and  faintnuHA.  Then)  nwy  Ix;  groiit  nienbtl  excitement  or  ileprexsioii. 
Wiimeri  suffer  from  meiKirrhagia,  nm\  if  pregnant  they  miiwarry.  In 
the  eitrly  stuges  of  the  iiituxicatiuti  there  is  Kuxiud  trxeiteiutnl ;  but  in 
ehninie  piitirming  this  uhaU'^,  far  in  men  utriiphy  of  the  te>iteK  eriHue», 
atid  in  woirien  »t4?rility.  The  symptoms  oewuioiiiilly  ri-senible  those  of 
geiierul  paralysis,  ueute  mania,  or  itleuhi-iUMin.  lb*.  lUxn^  of  Manchustur 
ohs*rvod  paralysis  snalogoua  to  thjit  m^t  with  in  pIiirnbiBm  ;  a  condition 
regarded  by  bim  a«  due  to  peripheral  neuritis,  marke<l  by  a  piit  nnt  un- 
liki!  that  of  Iiieiimotor  at'LXiiv  and  jiiToin[Mii)ied  by  absence  of  the  knee- 
jerk,  fti  -lome  roApecta  the  nenritis  rojiRmliled  that  of  nUoholie  poisoning  ; 
but  the  niu!*el69  were  not  hype  newt  hetie,  and  Kwb  of  mlmir- vision  ami 
amblyopia  vrei-e  piiiHeiit,  tlue,  an  Mr.  Sinienn  Snell  belii'vcts  to  ojitie 
neuritis.  Sehwreinitz  niaintaini*  that  it  i«  an  intoxi  fat  ion-am  bly^l^ia  simiUr 
to  thai  caiimwl  by  tobacco.  One-third  of  the  patientfl  regjiin  their  sight. 
IJnss  reports  the  rase  of  a  worker  in  an  in<lia-nibl>er  faci-ory,  who  com- 
plaintt)  of  the  snipl!  of  thi;  bisulphide  of  cnrljon  alway*  britig  with  him,  in 
hiti  ftxid,  and  in  his  liome  ;  and  on  leaving  work  in  the  evening  he  would 
walk  like  a  drtuiken  man  anr)  talk  n.  gotnl  doikl  r>f  nonaeni^e.  In 
the  following  mnniing  he  would  i*e  mitterable  and  feci  wretched.  He 
wi«  glad  to  get  back  to  work,  sis  inhnlation  of  the  vni>our  »eenie<l  to  act  as 
a  stimulNiit  and  bring  relief.  TTie  niitseles  of  hi.-*  haiidii,  foreflrms  and 
l^i  wa«te<l ;  his  griisp  bei'anie  ffeble,  ami  numbness  and  tingling 
of  the  hamls  and  feel  were  coiuplained  iif.  In  walking  hin  gait  waa  that 
lof  a  higli-i*tep[>irig  hoi-se,  due  to  piintlvMs  nf  thi;  niuacles  that  pr^idncft 
'  doreal  flexion  of  thu  foot.  There  was  double  "  foot-ditjp " :  the  knce- 
jorks  nnd  the  reflexes  of  the  m\es  were  absent,  but  the  other  outaneon* 
rcfle.xes  wer^  normal. 

In  my  owji  ex]KTimont8  upon  aninuilB  hiaulphido  of  carbon  wax 
found  to  he  a  very  dcfirlly  poison.  It  is  an  iiiia!athetic,  even  more 
rapid  in  its  operation  than  tliloioform,  iind  as  prufoiutd  in  its  clTeel*. 
IntuUation  of  the  vajiouc  for  a  shoi-t  time  hy  a  rabbit  waa  followed  by 
signs  of  intense  excitement.  When  plaecd  on  it*  feet  the  animal  seemed 
lO  be  intuxicaliNl,  kept  swaying  fnna  siile  to  Hide,  and  then,  aa  if  bciited 
hy  some  sudden  impulse,  bnundcd  forward  lieedle**  of  objects  in  its  piiih. 
When  the  inhalation  was  pujihcd  fiirtliur,  not  only  whs  there  pi-ofonnd  sleep 
with  deep  Htertiir,  but  on  regaining  coniitjiotn^netis  the  hind  limbs  of  the 
unimiJ  were  paralysed ;  and  so  thty  remained  for  mure  than  an  hour. 
When  mbbits  were  exjiostwJ  for  a  long  time  to  the  vapour  of  bisulphide 
of  cairboii,    vi-hich    entered    their    hutehtw    from    an    adjoining  chamber. 
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ihoy  ([uickly  HuicumlHMi ;  onu  in  tlirae  (3»_\'S  and  aiiolbur  in  twviitT-onti 
They  lost  fif^li.  tnjcamo  irfinulous,  were  easily  futiguod,  bo«iuio  iMknlrwl 
in  their  himl  limbs,  and  (HimI  cunvuletHl.  All  through  th«  period  ol  inhal- 
iiig  tbu  bisulpbiiii:  thu  rotial  f uiiL-liuu  vraa  excusaivu  ;  mid  thu  urine  at  doaUi, 
whilst  freo  from  allmmiti  and  almost  coinplctwly  awunting  in  urett,  «»• 
laiiRMl  II  very  Ut^  quunlity  of  migar.  The  livrge  cvIU  in  tlir  motur  aria* 
of  tbo  hiuin  M-uru  found  after  dmlli,  on  staining  by  Uolgi's  uelfaixl,  to  h»ta 
their  axifl  fylinders  di«toi-c«d  and  varicoiw  :  and  the  cytoplusm  of  the  ndl 
took  on  staining  utit-ijUHily.  Secti'ms  of  brain  stained  by  \jimrs  uietbiBi 
however,  did  nut  exhibit  tliis  jM-x-ulim-  chnn^  u>  K.  A.  Itolani  or  tnyarll 
Dogs  were  readily  anawthotised  by  carbon  binulphido.  It  seomod  t«  W 
a  pmtty  aafe  anseath(>tic,  but  apart  from  it»  extrwniL'ly  diwi^^tialdo  odour, 
il  prodiKitiil  ti>u  nuiL'h  miuc-nliir  jaclitatiun  to  be  n'garded  as  a  dadr 
uble  iubstituto  foi-  chloroform.  The  red  blood  colls,  whether  id 
dogs  or  rabbity  did  not  exhibit  any  sign  of  disintegration  :  and. 
contrary  to  thu  ^liitemunt  of  utticr  writers,  iho  blood  on  epectroseapic 
examination  showed  uo  trace  of  methiemoglobiii,  but  aimply  of  oxjluemfr- 
globiti. 

I  have  described  the  rcsiilta  of  these  expenment«  upon  animals 
because  they  corrcHpond  so  closely  to  thoau  exhibited  by  num.  In 
my  vidls  to  th«  various  india-rubWr  factories  of  the  country,  I  ban 
liecome  sensililo  of  the  onominnii  amniint  of  xnlTering  which  vulcaniaauon 
of  rubber  goods  by  the  "wet"  method  intlicts  ufKin  the  work-people. 
I  saw  Etiverai  men  who  for  months  bnd  been  pnnilyMd  in  tbeir  anna 
and  Ipgs.  Many  girls  liiwl  siiffer^^d  from  incomplete  loa»  of  pow4>r  in  thwr 
hands  and  \^-^-^  headache,  vomiting,  and  extivme  drovsine&s;  so  that  on 
reaching  home  on  an  evening  they  would  fall  liiound  asleep  on  ijitting 
down  fur  a  few  miniiUis.  Many  felt  so  dim*,  and  so  frwjuently  luflt  con- 
trol of  their  ]«gs,  that  they  staggered  as  if  intoxiciitetl,  and  oecaaionally 
foil  oD  their  way  home  from  the  factory.  Their  aleep  at  night  was 
heavy  and  imrefreshing.  When  the  weather  is  hot  and  clnao  the  work- 
people i)uflr*?r  ni(j»t.  In  one  factory  brtnight  under  my  notice  throe  CMM 
of  acute  mania  ha^e  occurred  ;  in  ejich  c»se  the  sufferer  woa  driven  hj 
some  sudden  im|>nl.>M3  to  throw  himself  from  the  top  atory  of  ihr 
building.  Potei-sou  of  Xew  York  rejwrts  a  simihir  result,  namely,  violent 
destructive  mania.  Charcot  has  drawn  attention  to  the  hysterical 
character  of  some  of  the  symptoms ;  for  example,  heraiannwthesia  with 
liypene^thetic  patehes.  Thu  acute  Btogc,  however,  miut  be  simply  ro- 
ganlod  aa  an  inloxiuition. 

In  an  ncut«!  cjise  of  poisoning,  wfaure  two  ounces  of  the  hiaulphide 
were  swallowed  Anilhuut  a  fatal  result,  thera  were  pallor  of  the  face,  dilated 
pupiK  freipiont  small  pulao,  low  temponturc,  and  an  odour  of  the  poison 
whii-h  waa  deUotcd  in  the  breath.  By  passing  the  expired  air  tlirtmgh 
an  alcoholic  sohition  of  triethyl-phosphin  it  produced  a  rod  colour.  The 
sympti>mK  resemble  those  caused  by  alcohol,  and  uspeoially  those  of 
di^brium  trcinena.  Bi^idpliidc  of  carlxni  is  a  strong  toxic  agent  capable, 
like  lead  and  arsenic,  of  ptodui-ing  paralysis  from  poly nciu'i tie.     Farsdaio 
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irritahilitj'  of  llw  imiaclw  ia  generally  iliminiaheii,  and  fr«qiientljr  iho 
■ease  of  Usto  ia  lost. 

The  treattoeiit  conaiste  in  the  removal  of  tlie  patient  from  hU 
work,  placing  him  in  gixnl  hygienic  stirroundiiigs,  and  allaying  mII  ex- 
uitt-ment  by  muuiiri  of  rest.  Good  food,  iiuu«»go  and  giilvaiiiaiu,  with 
tonim  a8  aids  (o  digestion,  arc  retjuired  when  nerve  symptomii  aro  present. 

Nrrno-  and  DisitroBknzou:  anti  Amlink  Poisoning. — Within 
the  h»«t  few  ycam,  owin^  u»  the  impetiw  given  to  the  miinufacliu'e  of 
aiiilint'  dyuB,  numurous  ciuitis  uf  jHjisuning  by  Qiti'o-  and  dinit no- benzole 
have  bD«;ri  ro|K>rLud  in  this  country,  in  Oui'many,  and  in  the  United 
(States.  Nitrn-benwilc  is  lar^^ciy  cmploywl  in  i>crfunierv,  and  is  known 
AH  the  c<st>once  of  mirbunc  or  ai'liH(.'iut  almond  sociit.  In  cheap  cun- 
fectjonnry  it  is  uhciI  as  a  sulislititto  for  tlie  r>4K<-nLiul  oil  of  biittu-  almonds. 
Its  principal  iis«,  however,  i«  in  the  manufacture  of  aniline,  and  in  the 
pre]wratii>n  i>f  the  explusivoB  known  ;ta  rubtinte  and  sii:d.ii>it ;  in  the 
mAnufiu^tnre  of  thcic  unhatancai  the  viipour  of  nitro-benzolc  is  inhalrd.  or 
particles  of  its  dust  beconip  deposited  upon  the  skin.  lJenz*jle  is  a  cad-tar 
l.rodnci,  and  when  treated  at  a  modfmto  temiMirature  with  nitric  and 
sulphuric  acid  it  Iwconjos  niiro-licn/ole  ;  Irc^atcd  further  at  a  higher  trm- 
perature  it  becomes  dinitro- benzole.  Some  of  the  injurious  comtequejiceH 
of  dinitro-benxole  are  attrLhut«<l  to  the  |irHst>nri!  of  impuritieB ;  hnl  it 
is  generally  admitted  th.-tt  dinitro-Wnzole  iUelf  act»>  an  a  ixiison,  whether 
it  be  ingested,  abaorbecl  by  thu  ekin.  or  inhaled  by  the  lujig  in  the  form  of 
vapour  or  dust  The  rerenl.  contrilmtors  to  tbf-  litoniture  of  nitro-benzole 
poisoning  ai"«  Dr.  Prosaer  White  of  Wigaii,  iJr,  li+^ynolila  (S'_*),  and  Mr. 
Simeon  Snell. 

Xitro-1>enKule  poifioning  i«  purely  an  iiidu»tnal  accident.  The  men 
who  broatho  the  vapour,  and  who  are  »aid  to  suffer  more  than  thoue  who 
kVfl. BWallowod  tt,  aroBomctimo^  suddenly  stiized  with  alarming;  nymptomi. 
become  cxtrenu-ly  «lrLi|ty,  conipliiri  of  seve-iv  thmhliing  heiidache, 
and  occJUiionally  vuruit.  To  these  aymptoniB  may  Ik;  added  dyapiiaia, 
dilated  pupiU,  canliac  irregularity,  Iojw  of  volnntiiry  jhi wer,  ataxia 
and  e.ictrvnie  cyanosis.  The  urine  is  reddish  brown  in  colour,  and 
from  it  and  the  breath  the  odour  of  bitier  almonds  is  exhaled.  The 
p«tjcnt  rapidly  paa»)«s  into  a  sltite  ir»f  coma  with  3ympt.om.s  of  apoplexy, 
death  being  procmJed  by  Cht?yiie-Sti<kca  respimtioti.  The  nkin  and 
tongiie  are  diftcolourud  <hiiU  blue,  pmlmlily  from  the  presence  of  aniline. 
Such  arc  the  svmptoms  of  aciiLc  t/iacH  of  riitri>benzr>[e  pniswining.  The 
blood  i&  of  a  dark  chocolate  colour,  ittxl  has  lust  its  power  of  ab«url)ing 
oxygen.  According  to  Starkow  and  File.hne  it  gives  a  spcctnitn  similar 
to  that  gi^en  by  iicid  hifmaliti  ;  namely,  one  absorption  IkukI  in  the 
yellow  between  <'  and  1>,  two  lictwuen  the  lines  !>  and  K,  and  u  further 
hand  to  the  rigbt.  Metli^ninglnbin  gives  n  similar  spoctnim.  U  is 
interettiag  to  know  that  blood  nii.\ed  with  dinitro-benzole  outside 
the  body  does  not  give  theae  bands  except  after  long  exjiOBuro  to  the  air 
and  heatiu]}. 


sysrsA/  OF  msd/c/ns 


I 


iDeath  frnm  nitro-lwnz'>U-  jiois'tiiiiig  \\a»  ^c»er»ily  \tfcn  jirvnded  bj 
comH,  jallhr>ii)^li  rfinviiIfiiutiH  b»vi!  Iwcri  nlisorved.  After  denth  cbo  skin  ii 
found  pale  or  blue  ;  the  l»niin  in  coiigot'UKl  ;  th«  lilriotl  all  thnxi^h  ilw 
Htxly  is  thick,  ilnrk,  Htid  lliiid  ;  the  cavities  of  the  heart  iire  diUiMl,  uvi 
tlic  hiiigs  tlark  or  very  jmlo.  From  the  Moniacb  himI  other  iiilenal 
urgHii!<  'A  Htrang  Funi^ll  "f  bittur  almoncU  is  rmitlMl. 

FifttM-n  (|ni|i!i  of  iiitr(j-ln-'iiiM)lu  may  piovi*  fiiuU.  Tlic  rnpidity  irhV 
jvhirli  symptoms  api-car  after  «wiillowiiig  the  ]wii8nn  i«  grwitly  AtMi 
mined  by  tlu-  hIhU.'  uf  the  stomaivh.  Whon  large  ()iijintitie«  of  -n^Hra 
hiivR  Iic^on  inhiilod  ibo  syniptiiinH  nuty  appear  within  a  vctj'  short  lime —  ■ 
from  tweniy-fiv*  minuMw  to  two  hours ;  nnd  death  nuiy  follow  within  >  " 
fi-'w  days.  If  injuctinil  into  the  veins,  the  [Hiiiwa,  accordiug  to  FUehue; 
is  altnOF^t  ;i^  i-apiijly  ftititl  oa  pnitaic  Kcid. 

In  AoutA  poiiioiiiiig  the  diui^iiosis  is  mafic  from  the  history,  tb« 
»<ym]itomK,  th<!  phyHicjil  sigtiK,  and  thu  ]K-cnliar  odour  of  hiliitr  jUmomk 
Thi;  priiici])"!  difTiiri:ncc  Iw-'tween  mtro-iienwilc  and  pruasic  acid  {K>tionit^ 
is  tliHt  the  xymptomH  of  the  latter  ara  imtnedifitely  manifenttKl ;  whilst  ivi 
iiitro-bi-Mi/oht  |H>im>nin^  they  ant  latent  or  lioliiyrd  fi»r  hours.  .Should  th« 
[Kiisoti  Imvc  goimvl  ncccsB  liy  the  M/imiioh  this  orjp»n  »honM  Vk-  waMhc4 
nut.  SiiiHpiKriis  Hhoiild  he  applied  to  the  chest  nnd  fnetiun  matle  upon 
the  IjiiiIm.  StinnilatitH,  Bwh  aa  ammonia,  or  injectioiiH  of  mmphnr,  u* 
cnlted  for.  .\rtitirtjt.l  reopiratiim  and  thr  application  of  che  fAnidaic 
current,  may  he  necessary  to  toiihj  up  the  [latient.  _ 

III  the  IrK.i  ariitii  fjuipA  mi  fully  di'scrilxil  by  IVn&ser  White  ibe  slcia  fl 
ia  >i»TU'nilIy  of  a  dirty  yellow  colour.  There  ia  great  languor  and  Km 
of  weijiht,  and  the  t4(ndency  to  sleep  ie  very  marke«L  Men  who  ut 
thuK  siilteriii^  find  it  almost  tmpoMJMc  t^  k«vp  avrake  ;  yft  althoogfa  tkdJT 
»leep  RoUTidly  at  nighi.  they  awake  uiirefreslied  in  the  niL>niiiig,  ^ttur- 
»]ly  with  mtvere  heartache,  occHfltontilly  with  giddiness,  and  with  nliuMt 
Crtmpletp  Io*»  of  appetite  for  lirr«kfiisU  The  tempemtnre  \»  often  «itn 
di^'greo  above  ifac  nomud,  the  Iji'uaihin}^  ie  quickened.  prDcordiid  uid 
inni^inilnr  pidn.s  and  feehlene^w  jltc  complnrined  of.  Fiuigiie  U  e«Eilr 
imbuvd.  The  inovcmcnts  heronie  ataxic,  and  are  a^ravxted  iw 
closing  the  eyes.  Tiii<:[iiig  and  a  «eniH.>  of  nnmlnicss  are  pomplaiiird 
of  in  the  fingers,  hands,  and  feet;  there  is  hypem^the^in,  which  in  certain 
■reaa  w  exti^emely  marked,  or  Ihem  ix  pirtial  iiemtansmtfaesin.  The 
peflox(w  may  be  iiierBJiRod  or  diniiniBhod,  uaiially  the  Utlor.  The  mttselti 
rejiet  Ui  faradai:4ni,  hut  they  vary  in  their  senttitiveneu  to  the  current. 
One  < if  the  iin'sl  cluntcteristic  sigiin  of  nitnj-lx'iizole  poi^oniii^  is  a  dark 
maroiMi  eobmr  of  the  iirim*.  Although  like  }>orl  wine  in  <-olour  it  ooaluM 
n»i  bliMKl.  (f  the  urine,  which  is  acid,  be  gently  warmed,  tho  odour  of 
hitter  aliiioniiH  is  n'ailily  obutini^d.  The  diHipcolour  of  the  urine  dep«adf 
upon  the  presence  of  aniline,  nitro-aniline,  or  some  coloured  product  d 
lo  the  ri^whu'tiun  of  the  tiitro-lvenxojle.  The  bile  pigments  in  the  tniM 
are  incri'iised.  I'alients  thiit!  ill  usually  thntw  ofT  an  exct'se  of  on*. 
Till'  hlood  is  gcnendly  of  a  chotoljitu  criloiir,  and  is  jwtor  in  retl  eorptuwlM, 
which  art?  diminished  in  &ize  and  deficient  in  hiemoglobiu.     The  blood 


I 


ndi  ^ 

tiMlfl 

inefl 


conuins  an  excess  of  carbon  diuxide,  which  may  portly  explain  the 
iygfncm  mid  cyannifiis.  In  pnj&nning  hy  Arnlinc  cya-nosis  occurs,  a  circtun- 
Btaaoe  which,  with  other  inKt-f,  fjivym-s  the  pies  amp!  i  mi  Umt  tiitru-henxole 
ig  changed  hy  oxiilatlon  anil  n^iliK'iiim  in  thu  IhkIv  iiiUi  itiiiliru!  iir  ptifvilily 
hy<lrf>cyanif  iwid,  anri  dinitrf>-hon7.ole  into  one  or  raon;  nf  the  phenyl- 
diiimiue  series,  which  are  more  loxii;,  and  that  (he  symplonis  of  jxiisiming 
ape  due  to  aniline.  We  are  Mill  if;^<ir»nt  of  the  nature  uf  the  fhcniical 
changes  which  nilrohenwle  iinder^otw  in  the  hody  ;  imi  it  ivrjnld  /ippfyir 
thjM  il  may  form  picric  acid  in  the  I'kiod,  to  which  Rulie^tJtnco  the  yellow 
colour  of  the  »kin  and  of  the  niucoii3  membmno  of  tlic  int^'stinal  tract 
hn»  been  aacriljcd  by  Entenlieig.  Tlii'  snlwUnuei*  Iwlongiii^  to  this gmiip  act 
OB  poisons  Ui  the  mcdiUU  oblongata  and  other  portions  oi  the  centnd  nervous 
ftystAtn,  producing  peripheral  neiiritia,  and  sjmiptoma  aimilar  to  those  of 
locomutor  ataxia  and  disseminated  sclerosis.  Acconling  to  llninton  they 
have  a  direct  intluence  npon  miirtcio  fibre  it«clf.  Nilru  licnzole  rapidly 
affect*  the  lirain,  jiwlgiiig  from  the  lethargy  and  drtmsint'««  wi  fiojuenlly 
exhibitdl,  and  coma.  Kccuvury  is  poiisihle  even  wbc-n  ii;om;i;iousriefiK  ha< 
heen  lo«l  for  days ;  but  the  greateat  care  mnst  he  cxereiBc*!,  an,  some 
time  after  recovery  liiul  apparently  tiiken  place,  sudden  death  lias  wciirred 
in  lifting  thei  jNitiDnt.  To  Hinieon  Snell  we  are  imlehled  fur  an  account 
of  HiH  j»n]lityi>pia  in  ilinitro-bfiiKolL-  puijtijniiig.  Thei-e  is  o/t«-n  fmliire  of 
sight  to  a  conuiilerabte  degree,  which  iB  generally  equal  in  b<jih  vyes; 
ihera  is  concentric  rontrartiun  of  tin- vinna!  field  witli,  in  many  rfi«eH,a 
central  coiiair  srotonm,  enlargenii-nt  of  the  retinal  veins,  slight  blurring 
of  the  di.sc,  and  ptdlor  of  its  Rurfacc!.  SnoU  bcUeves  that  the  unJargctucnt 
of  the  retinal  veins  in  due  to  vaJMi-nmlor  [uiralytnH. 

It  is  alwolutely  neceswiry  in  fHctones  where  nitro-bcniolo  is  manu- 
factured that  only  men  with  robust  constituiiim  t^hnnld  be  eniploye<l ;  that 
the  rooms  thev  work  in  shimM  lie  well  ventilated,  and  the  t»'mpeiatiire 
not  high  (for  I^rossor  White  has  shown  that  a  low  teni|>erature  is  always 
accompanied  by  a  decrease  in  the  sick-rate) ;  that  respirators  and  s|K*eial 
clothing  should  he  woni ;  personal  cleanliness  olwen-ed  ;  the  iioe  of  alcohol 
forbidden,  and  above  all  that  the  hours  of  labour  should  not  be  long. 
From  the  rapid  emaciation  of  the  men,  and  the  excessive  elimination  of 
iire»,  it  wtjuld  apiwar  :»»  if  the  metaboliuni  of  the  tinsues  was  extremely 
active :  henee  the  iioeeB»ity  that  wnrkera  in  nitro-benzole  should  be  well 
fed  upon  animal  foitd,  and  that  employers  should  provide  them  with 
milk  wheu  in  the  factory. 

Tliei-c  ia  no  kmiwii  antidote  to  these  poisons.  If  swallowed,  tlie 
stomach-pump  should  W  uacd  and  this  viscus  thoroughly  washed  out. 
Oilti,  fal«  and  aknbu]  arc  contra-indiuaLeil.  Famdaisui  and  sinapisms 
may  be  applied  an  nieiitioned  in  im  earlier  paragraph.  Special  rules  have 
Iwen  framed  for  the  protection  of  the  health  uf  worker*  in  nitn>-ben«ile 
facUH-ius  liy  ]>r.  I>upr6  and  Captain  Hamilton  Smith  {liepori  U.M.'t 
Impfel.  Fneiorifs  1894). 

Aniline. — Aniline,  of  which  mention  has  fretiucntly  l»een  made  in  this 
chapter,  ia  ubtainei]  from  ciuLl-lar  nil  or  naphtha.      Il  i»  the  first  suhHtance 
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formed  diiring  tho  proct>«w  of  niiiiiiifaclurn  of  JhtizoIc,  or  benzene:  This 
U  sn}MLM|Uunlly  converted  itiU}  riili-o-hunxulL-,  from  whuh  aniline  oil  in 
obtainud,  tliv  suuruc  of  all  mitgootA  dyes.  Aailine  is  a  nitrootio  poiaon, 
HCling  upon  the  ccntnil  nervous  system,  causing  infwnailjility,  a>nv-til«iotU| 
Hntl  itioUtr  {uirHlysix.  Workmen  in  the  fnctoriM  coni|)liun  of  \-ertip>, 
tt.U|M)i-,  mu&eulHr  bjKutms,  dtiiiiiguil  seiifiibilily,  hcfujiiebe.  itnd  cutaii«oua 
iilcei-s.  Tbey  l>L'eome  chloro ana-mic uiid  itiiH'er  from  runslr]Kition.  Several 
of  them  €timpt»tn  of  lieliig  imjiotent.  Aniline  denlroys  rerl  ItliH^id  cor|>tti«rI«M 
and  fonua  nit'tli«jmog!obin.  TIic  urine  w  generally  discoluiired  brown,  or 
browiiidh  bl(u:k.  The  ekin  is  fnintly  blue  and  oct-jwionally  the  b«u.  of  an 
eruption.  Fevr  falwl  caws  of  Aniline  poiiMiiiin^  hnve  be»'ii  rpcnrded.  In 
Dr.  Fred.  J.  Smith's  ease  the  jKitient.  a  woiuiui  agtfd  forty-two,  had 
ewallowed  three  ounces  of  miirkiiif^-iidc.  of  whieh  aniline  vras  the  principkl 
iiigro4lit![it.  Shortly  ufterw^rd^  the  iH.'^vi.nio  uncon^nous,  lUid  reiiiaitMKl 
thu^  until  Khe  died  twelve  hours  ufter  tAking  the  pot«oii ;  the  symptama 
and  physioiil  ay^ns  wera  purple  lipA.  pale  and  bluish  akin,  small  piipiU, 
stertupjiw  bn.''tlhiti}j;,  and  full  unJ  slow  pulsv.  The  stuniaeh  w;u  wjuhtn) 
out,  ether  injeeted,  and  <i.\ygen  rulminiriiei-oil ;  hut  without  avaiL  The 
blood  is  so  changed  by  the  action  of  aniline  that  it  fails  t^i  take  tip 
oxygen.  At  the  iiutupKy  the  ttiri^  were  fuuiid  congested,  :uid  the  htwrt 
relaxed  and  empty  of  blood.  What  quantity  of  aniline  wilt  prove  fsud 
it  is  difficult  to  say.  Anything  over  I ),  drnchm  would  prohabl/  causa 
d«ath ;  altbuugh  revorei-y  has  taken  place  under  triiitmcnt  aft«r  3^ 
drachms  have  l>eeu  swallowed. 

Explosives  :  the  dangers  incidental  to  their  manufuvturu  and  their 
use  inctinl  niini-tj — KoburitD,  Tonitn,  Mulonitc,  l>)'nuniiic,  Nilro-glycerine, 
and  (iiULpowder. 

Since  the  "  ICxplosives  Act "  1873  came  into  operation,  the  growth  of 
tha  trade  of  exploaivcA  in  this  country  has  lieon  remarkable,  owiuf;  tu  the 
introduction,  of  amokclcu  |)owdiT  and  the  incrcturing  niunher  of  nitro- 
glyccnnc  comfMHuide  that  are  bvin^  thrown  upon  the  market.  'Fho 
Oovernment  l^cport  for  18P5  »hiiw«  that  10,000  people  arc  empluycd  in 
th«ir  manufiLCture,  and  that  whiUt  duting  that  year  153  accidents  had 
occurred,  rauRing  40  ilnathi;  and  injuring  1 67  |ioople,  must  of  the  accidents 
happ«<-ned  under  conditions  to  which  the  controlling  pi-ominru  of  the  Act 
do  not  apply. 

In  th(?  manufacture  of  high  explonivos  dmUro-henzote  ia  largely 
used.  It  reaches  the  factory  in  a  purified  .^tatc  packed  in  outka  Ui 
irreguktr  lumps,  or  in  the  form  of  small  slabs.  The  diuitro-benKole  u  6m 
ground  in  an  ap|)anitus  not  unlike  an  ordinary  mortar.  During  thii 
|iroC8M  a  considerable  quantity  of  dust  is  given  ofT,  ami  the  atmosphere 
readily  becomes  impregnate*!  with  the  fonell  of  bitter  almonds.  The 
yellow  powfler  thus  obiainefi  i**  t*ken  to  the  mi\inp  shed,  where  it  it 
mixed  with  uxidimn^  naltA  and  hejtted.  KubMH|uently  when  cool  it 
is  rero<}ved.  It  in  at  this  stage  of  the  manufoctim;  that  workmen 
are  specially   expuainl  lo  the  v.i^K>urs— the  dangerous  eflocta  of  whidi 
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niftf  ba  conaderaUly  ]ee«eiicd  by  tho  um  of  a  fan.  Next  tbo 
explosive  is  tak<?ii  to  the  cartri<lgL'-mimi,  whuro  women  and  ^rls  m-c 
i^uployed  in  filling  cartridges.  When  t.h«»c  nre  Hlled  I  hoy  ure  lulton 
to  the  dipping  shed,  and  r«iiil«ietl  vrateqiroof  liy  l>»ing  iinnierswl  iii 
liquid  juiniilin  and  w»x.  Thi!  iiiuii  who  work  in  the  "  griitdJiLg  '  and 
"  mixing  "  departments  suffer  from  tho  oft'ootJi  of  tho  ntixions  hiiniis  ;  arid 
ia  the  cartridge  department,  where  women  and  girls  are  eiiinloyeij,  conaidtT- 
able  risk  to  health  in  run^  pmliiiMy  U-om  handling  the  goods.  Of  thu 
three  varietifts  of  dinitro-benzole  which  arc  known  to  chi'mist-s,  only  one 
18  used  in  the  manilfactnre  of  e-^ploeiios,  immely,  mcfii  iiinrlf(j-iieit;ult:  ; 
Kilt  this  is  ndmilied  to  Ikc  a.  poMTrfiil  [KMHim,  whwthfr  iiigi-jfUiil,  aljHorlmd 
ihroiigli  the  skiit,  or  inhaled  iiiTu  the  liiiigH  .is  ^':i|)otir  nr  diist. 
■  As  the  symptoms  met  with  nniongst  thuse   who  u.rw  etijjBged    in  tho 

'  nmnnfiictnre  of  explo.siv&'f  arn  dn«  todiriiini-lH'nwjle,  the  render  ia  rnfornHl 
to  the  preceding  section  for  dctuiEs  of  (hiisc.  It  is  tinfficieiit  here  to  state 
that  there  ia  ii  dark  blue  colour  of  the  skin,  in-ofithlfftBnesK,  tuiHteiiilinei^R 
of  gait,  and  amWyo])i;i.  In  this  so'Ctioii  wc  (ire  more  spi-i-iidly  fohccmed 
with  the  symptoms  tWt  oecnr  in  ithoi*e  whose  occupation,  mich  as  oal  miners 
and  <juarrynien,  cvjkiho^  thi>in  Do  the  inhalation  of  smoke  iiriKing  from  llio 
firing  of  explosive*.  C'ojd  inisici-^  have  complained  of  the  tlcleterioiw 
eflecte  of  such  oxploMivuH  ax  robmite,  tonite,  dynamite,  nitro-glycerine,  and 
gunpowder.  Tonite  is  composed  of  liarium  nitrai*  and  pin-cnttmi  in 
Dearly  eipial  pnjportious ;  ruburile  i»  kh  iiitininte  mixture  of  amnioninm 
nitrate  and  ehtoniiuted  diiiitm  hunzole  in  the  prnjKirtion  of  7  to  1. 
In  tho  explosion  of  both  of  these  snbstnnccs  the  products  formed  are 
probably —for  I'oburite,  caibuiiic  dioxide,  nitrogen,  water,  and  hydn>- 
chlorie  aeid ;  for  tonite,  carlwnale  of  bnrium,  water,  nitrogen,  ard 
oxygen.  (•unpowder,  on  the  other  hand,  is  an  iiilimatc  niixtnir  of 
charcoal,  »tnlplnir,  and  nitir,  and  the  {inxliicu  of  its  exp]o>>iuii  are  principally 
carbon  dioxide  and  mon<ixitlc,  nitrogen,  and  HuljihnrcMcd  hydrogen. 

KoiMi  (84),  in  direding  Httvntinn  to  (loiMoiiing  by  nihuitti;  utatcn  that 
miners,  after  a  pntliingi»l  and  re|>UHtiMl  u.^pouure  to  tho  smoke  arising  from 
the  firing  of  tho  cxploHivc,  complain  of  headache,  frontal  or  occipital. 
dizxine&s,  naii!>e.i.  and  vomiting,  coin^trJction  at  the  chest,  fleeting 
pains  in  the  trnnk  and  limbs,  numbness  of  fingers  and  toes — uh  if  they 
were  aaleep,  shortnoit!*  nf  breath  nnd  patpilatinn  on  exertion,  and  los« 
of  vision.  To  these  may  be  adde<I  em:i.ciation  and  di-owsinus*).  The 
urine  is  deeply  coloured  like  port  wine.  'She  lips  are  cyanosc'd,  the  fm:o 
pale,  the  extremities  cold,  the  gr:i.sp  of  the  hand  feeble,  and  there  is  slight 
iota  of  the  power  of  opposing  this  thumb  to  the  fingers.  There  is  loss  of 
power  in  the  feet,  so  thai,  thi?  patient  eannot  stand  or  walk  jw  formerly. 
The  knee-jerk  may  be  aggnivaled  or  absent;  there  are  aUo  loss  of 
sexual  desire,  reeurrpot  attacks  of  dimness  of  vision,  and  hypern-sthesirt 
of  the  skin.  Many  of  thenc  symptoms  are  attributed  to  the  improper 
handling  of  the  cartridges  by  thu  men ;  but  it  ban  l>een  stowti  that 
in  many  instance.'^  this  was  never  done  by  miners  who  aufTcred ;  their 
illnees,  therefore,  could  only  have  lieen  due  to  inhalation  of  the  snioki:  in 
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the  mine.  That  tlio  smoke  ii  dclotorimu  to  conl  miners  ha«  long  Keen 
Iwlii'vod  amount  tbvm)tL-lvc«;  atid  it  fttnuvdlhasiibjfctuf  H4|tecuil  investig*- 
tiou  tmtb  ill  NortbumberliLiid  uiul  LuuciUibira  Ko«b  alludes  totbo  inark«d 
aneinio  and  the  blue  lipa  of  men,  othcrwiae  heiJtliy,  who  havo  been 
exposed  to  tb«  fumes  of  robiiriu- — pli)-«i«il  nigiw  wlii«h  indicate  thai 
dcmtruL-tinii  of  hii'm«ij;lohin  luia  taken  jiUce  wjiliin  tbe  bluodveiwels  ;  also 
to  tbc  mitxculnr  ircnUnuSA,  tin^lin^  of  tbc  limits  and  gliiggiiilt  [Mt«]|ar 
tendim  I'enx'tionH,  hm  Huggi'ating  tliu  Owrly  sUige  of  jierifiberiil  tieiiriUH :  b« 
tbercforc  rvgardod  Lbu  oiniiluyniunt  of  ruburite  a»  barmfiU  to  ibe  beaJtii 
of  the  miners.  In  Luncjishire  the  subject  wais  investigated  by  a  special 
voiumttli-e,  uiid  thv  u|iitiii>n  urrivfJ  ut  wim  tbat  tbe  iiitnvlirn/eiie  poii>oiu»g 
wuK  due  to  Lho  irn|>ropor  luiidbny  "f  the  ciirlndges ;  and  ibnt  when*  caw 
wan  tiiken  to  have  the  mhut  fired  [imperly,  irith  free  voiUilalion  so  that 
the  fumes  could  ^poedilj'  esuipe,  ibi*  iihu  of  nibunto  wiia  not  hjirrrifiil  tu 
the  coal  initier».  Mcirecivcr,  it  wiut  mainuiiiied  that  in  complete  com 
biistion  of  the  explosive  tio  tmee  of  niiro-ben/one  derivatives  ara  left. 
The  ooal  minvrs  of  thu  Xortb  of  Lngiaiul  having  a!«u  Mbji.-ctv^  to  tbe 
use  of  roburiie,  the  Dtirlmni  Miners'  Afwoeiaiinn  undert'K)k,  with  tbe 
uMistance  of  ProfuiMur  Beilsnn,  llrH.  Dnimmond  and  I  [nine,  to  solve 
tbe  (juecition  nrbeilicr  the  rniiK>s  produced  from  tbe  use  uf  rubnritf  and 
tonito  nra  injurious  to  IiMitlh  (100).  Tbu  ex}KTimtinl8  were  condiict«d 
in  coal  mines  ;  the  explosives  lucd  boinj;  robiirito,  tonitc,  and  gunpowder. 
By  moane  of  utipimlors  IicdM>n  reiiiu^dJ  air  from  tbu  mitie«  «liortly  after 
the  tthntB  were  fin«(l,  and  t)it-  rt*-Hiilt  of  bin  atmlyriiu  itbawed  ibo  aliecnce  uf 
dcli*teniiiw  gjwcs  in  rolmrito  sniuke,  and  likeHise  in  thut  fnim  tonitc. 
What  struck  ItedMtn  iu  the  fumes  finm  guupnnder  was  tfaeJr  markcfl 
vitiiliility  rnm|)an>il  to  thrww  of  the  higher  cxpbutivflK,  aliui  tbe  ilifltinrt 
evidence  of  Hulpburetted  hyiin>jji.Mi.  In  wimo  of  tbc  expcrina-tita  wbure 
roburitu  bad  Wen  fired  there  wa«  a  diptinct  wlonr  of  nitrv-lwiueue  io 
tbe  atmrMphenj,  although  none  wsa  found  rbemically.  The  injurious 
iiilb.<it«n<'CH  present  in  the  fnttic«  from  tbe-4«  ex|>l(>«ivvs  arc  carljon  inoi»> 
oxiile,  nitric  oxide,  and  BulphnretU'd  hydrogen.  The  first  of  tbeve 
pom^xMindK  ia  prcNlnrivl  by  e.'ich  of  the  expbwives :  and  is  gtrnCTBtiid  Itoth 
liy  the  bunting  uf  tbe  fu»e  and  by  the  hcatMl  ciirl>onic  acid  gaa  ]iaMing 
liver  the  ivtal,  wbihl  the  Bulphuretted  hydrogen  comes  from  tbo  pinpowiler 
alone.  If  fjirboiiic  afid  19  taken  a*  a  )noai*ui«  of  tbe  vitiation  of  the 
atnii^phvre,  ginipowder  and  TY>burite  have  pructiciilly  the  same  effect ; 
whilst  the  vitiation  fn>m  lonite  is  greater.  (lunpow<lcr  Bmok«  oantAini 
in  addition  carltnn  monoxide  anil  itulphurett<vl  hydrcigen,  (Mitli  of  uhieh 
are  injurious  gase«.  Ak  for  cartam  monoxide,  tonite  produces  Ibe  most, 
gunpowder  cnmcit  next,  and  roburite  prodnees  the  ]«4i«L  The  Milmion 
of  the  ]jmbb^m.  so  far  as  the  n«c  of  thcAc  explosives  in  coal  minm 
is  c<^inror7i<Nl,  io  in  the  firxt  place  one  of  ventilation.  One  of  tbo  danger* 
of  tbcjii!  hi;:h  expbWves  is  the  fact  that  the  fumes  are  ioriAiblo ;  and 
thui*  n  eoid  Tiiincr  might  reMini  to  the  particular  [mrt  of  (he  "working" 
■ooner  than  be  would  if  );iuipowdvr  bad  lavn  n»v*\,  the  fumrs  irmn  which 
ore    t'isible.  in  which   more  solid    matter  is  sut])ciMlod,  and    the   odour 
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of  which  is  churaeterisdc-  The  symptoms  cotnpUiried  of  liy  die 
Diirltam  miners,  and  atlt'iiiiiLed  by  them  to  the  firing  of  n^Uurir^,  were 
iJioso  of  "l>iliary  dcrangcnuint."  .Tiiundict;  wiis  oc(?aiiion«lly  prcsoni,  and 
hoailache,  vomiting;,  iiml  dntw^invsM  :  lint  it  did  not  apjjeur  XhxA  theso 
FVinpIoiaK  worn  m^cohfuinly  iluu  to  tiiu  iisu  of  t-hu  cxplcMiiveK,  as,  thii  iiitn>- 
bonzeric  vapours  soctned  to  do  present  in  too  omall  ii  ((iiantity  to  lie. 
injiiriouK.  UfKides,  niany  of  the  Hvinptoms  might  just  a»  properly  be 
alLrilitttei)  to  tb»  ordinary  comlitiorta  uiidi!]'  whirl)  (-md  niint-TH  wurk,  namely, 
in  confined  s|«ficpfi,  the  air  of  which  is  fmult'd  liy  carlion  nioiioxidi;,  roni^e- 
cjiteni-  upon  the  Kriiig  of  all  kiruU  of  ex])loeiveii.  TiiL*  committee  were 
partiindarly  strn(l<  in  this  imjuiry  h\  ihn  rnpiiliiy  ivit-h  whiih  the 
HVinptoniH  a>ni])1ai[i<>d  of  l>y  the  tneai  disappLa nd.  The)'  wi-ic  much 
milder,  too,  thanks  tu  the  excellent  vuutilalion  of  the  ]>urham  coal  mines, 
than  the  sytnpt'Omii  olMt>r\>'d  hy  Kiitw  ainoti>,'Ht  the  liiiricn^hire  pitmen. 
Vndcr  all  circumstances  where  thi:-ae  explonive^  are  uwd  iti»  advised  thuC 
the  fitse  should  be  fired  liy  elecl-rii-ity,  and  that  miners  hlimihl  not  return 
to  that  part  of  the  pit  until  at  lea-*t  fiv«?  iniiuitcs  aftotWiiidH. 

Nltro-frlycerine.  Gun-cotton.  Dynamite.  Blasting- Gelatine.  etc.^Tlie 
history  of  modern  bliLsting  Jigerits  cjifi  Iw  brit'tly  l-oid.  In  Xt^Vl  Hclirei-o, 
an  Italian,  diiwovered  the  awcet  viscouji  substance  known  a»  nitm- 
glycerine.  A  littU  later,  Schonbein  of  Bale,  and  Baron  L(?nck,  an 
Austrian,  aimultAneonaly  discovpred  gun-cotton.  The  opinion  held  by 
chvmistJt  that  {^un-cottou  could  only  Iw  exploded  by  di-loiuiti(>ii,  luid 
never  by  xpuiitujicoua  ignition,  wiu  nidcly  shaken  by  the  iiccidenlal  tiritij; 
of  giin-cotton  at  the  Stowmarket  fiictory  in  IH7i.  It  \%  the  daiijjeinus 
liiibility  Lo  »pontaneoiia  docoinpOMilion  from  lieiit  which  hit;^  removed  this 
explosive  from  competition  with  others  of  the  nitroglycerine  ^*oup.  As 
nitro-glycerinu  under  cortain  comlitiotix  ix  also  liable  to  underi;u  spin- 
taneouB  docomjiosition,  Alfit^  NoIjcI,  a  Sw-tniish  ctigiueer,  sought  fur  mi 
absorbent  (m|)able  of  imbibing  i^ufticient  of  tbe  oxplo»ivL'  to  alli'W  of  nicro- 
jclyceritie  still  runiuiniug  available  for  liWting  pHr|HjKOK,  but  yd  lesit 
likely  to  undergo  spontauoous  ilceompoBitioji ;  of  becoming,  in  fac-t,  a  uum- 
piuntivcly  harmlcM  solid.  In  certain  parts  of  Hanover  Nobel  found  & 
porous  liiiicuuus  earth,  of  low  speuilic  gravity,  known  as  "  Ki»solguhi'," 
compoBeil  of  the  reniainrf  of  infuHonal  inseetii.  Irafioriing  thia  "  Kisscl- 
fpihr "  into  the  mainitacture  of  nitro- glycerine  ho  invented  what  is 
known  as  df/u'tmil'- .-  a  much  safer  article  for  tnni6port4ition  than  nitro- 
glycerins, and  much  mons  managenhlu  aa  an  t;splosive.  To  ux[>1(>do 
dynamite  hnat  and  strong  perrUKsinn  arc  ncce&sary.  Although  a  su^xi'rior 
and  safer  exptofive  than  nitro-glycerine  Nobel  did  not  rest  tall»fii?<l  with 
dynamite.  For  the  "  Kiiwelguhf,"  which  hw  regarded  as  a  wruikpning 
element,  he  gubstituted  nitro-cottoii,  itself  an  explosive,  and  blending  this 
with  nitra-glycerine  he  obtained  liiu^iaij  gfUilinr.  TIiih  latest  exjilosive  of 
Nobcrii,  blii.«tirig  gehitiiie,  !!•  regarded  a«  one  of  the  "cheapest,  strongeat, 
and  safest  bhistiiig  iigents  kiiou  n  to  chemistry.'' 

Nitro- glycerine  produces  peculiiir  effects  upon  those  who  msnufncturu 
iL      £>r.   Dupr^,  analyst  of  explosives    to  the  Irlome  Office,  informs  ms 
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at,  iiiUiKo  (liiiitm- rtt-rizoie,  tnw  eltet't  is  l-ransitory ;  iifiprtrontljr 
etfocte  are  never  le/t  behind,  or  very  rarely.  The  worlt-ix^ople  suffer  at 
first ;  but  tbcjr  toon  become  actnutotned  to  the  vapoiir  without  any  im- 
pairmoiit  of  health.  If,  however,  they  leave  off  u-ork  for  »  timu,  and 
figniri  return  to  the  factory,  they  invariably  suffer  a«  Rt  (irxt.  [n 
uitro-glycerine  factories  the  men  and  M-uiueii  do  not  work  ou  SatunJAy, 
as  th«  InsL  dny  f>f  the  week  is  employefl  for  rl«iniiig  up :  on  resuming 
work  on  the  Monday  a  large  pn^ipoption  of  the  workern  iiivai-iably  wiffer  for 
a  few  hours,  the  Byniptomi*  being  extremely  severe  headache,  Hccouijiaiiied 
by  violent,  sicknejta  and  a  profitratlon  so  extreme  Jis  sometimes  to  require 
the  UAe  of  fttimulnnlA.  Like  aRiyl-nitnt«  iiitro-^1yr«rine  dflaten  the  blo<d- 
vesseU.  When  iiitit*  -glycerine  prepumlione  are  projierly  detoiuitod 
vit  explmleil.  the  pnKlucla  are  practically  hannht*? ;  they  are  chiefly 
carbonic  aoid,  watftr  and  nitrogen.  If,  however,  del«"ni.ition  he  ini)ierfect, 
or  if  the  explosive  merely  burns,  the  gases  evolved  contain  much  nitrous 
acid,  some  cnrbnn  nionuxiih-,  and  perhaps  other  deletonous  compounds. 
Tbene  producU  nf  iiiOijm[iletc  iletonation,  piLrticnlnrlv  nitric  oxide,  are 
highly  daiigemiiH ;  and  a  number  of  faud  accidenl«  due  to  them  have 
already  <JOCurred  in  this  wnuitry  an<l  in  AuHtralin,  When  symptoais  «ri«c 
(in  the  inhalatinii  of  these  fumes  i*tiiiiiilants  and  re»*t  in  the  n^ciiniWnt 
position  are  called  for.  rotai<siuni  bromide  is  behoved  by  nuuiy  U>  hava 
the  power  of  preventing  the  attacks. 

To  the  nRe  of  other  welt-known  cxploniveH  minera  bftvo  objected  u 
in  the  cusctt  of  roburite  and  toidte.  Dr.  Arlid^e  i|uot«s  the  euo  of  a  lioy 
wh<'>  inhaled  for  f^ve  minuter  large  qiiaiiLitios  of  the  KmoVe  alowly 
evolved  from  incompletely  ignited  (/i/ntimifi-.  The  fi.uiie«  were  pungent 
and  suffocaling,  and  roseniblod  tluMu  of  Kutphur.  'I'ho  aymploms  wera 
vomiting  an^l  headache,  followed  by  urgent  dyspntm  and  cyanoMid ;  tba 
patient  died  twenty-une  hoiu^  aft«r  the  exposure.  Beyond  pidmonary 
(wiema  and  disep  blue  cjoloration  of  Iha  bronchial  mucous  m<^mhrane, 
with  punctiforni  hicmorrhuges,  nothing  was  deiecte<l  at  the  auU:i{My.  In 
another  jNiliciit  the  eyinpCuniB,  which  aii>*e  on  the  day  (ulluwing  the 
cxjKwure,  were  senii-coiidciuusness,  very  rapid  puW,  quick  breathing 
— the  respirations  reaching  96  in  the  tninuie — and  the  physical  «jgnt  u( 
congested  hing)%  The  tempvraiurc  was  normiU.  L'mler  the  influence  of 
rest,  purging  and  awcating,  r&covery  Utok  plncc  in  four  days. 

The  syinptomn  following  the  UM  of  nratfil  (securite,  or  sicberbeit) 
reHtimbh:  tlioHu  which  are  mused  by  ruburit«  ;  namely,  headache,  hinsitudo, 
cyanosis,  rapid  pidse.  and  the  emission  of  doop  brown  urine. 

The  elTucls  uf  dynamite  are  a  sen-iation  aa  if  the  bead  would  bursts 
diflietdt  lireacbiiig,  and  momentuT}'  luiconwioumeijs  ^  aymptums  which 
rapidly  disappear  on  cxjiosurc  of  the  patient  in  tho  open  air. 

Picric  acid  is  an  essential  conatiltiunt.  of  neveral  of  the  high  explocives, 
such  lu)  melinite,  fur  example,  a  socii-'t  cxplusivo  belonging  tu  tlie  French 
Government ;  and  it  is  to  the  picric  acid  which  il  contains  that  the  un- 
pleasant symptoms  caused  by  its  ust-  fu-e  altributetl.  In  the  nuiiiiifncture 
of  it  nitric  ucid  is  puui~ed  upon  phenol,  and  during  the  process  fuiDw  of 
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nitrous  «ckI  nra  fpvcn  off  ^Irtri^  will)  jmrit;  tie'nl  whirl),  in  ha  nnarpnC 
Male,  cauw»  d^Bpiirm,  ilry  hacking  cough,  ariwmia  and  debilily.  The 
viiixmr  suiins  yellf>w  th«  njujuiictiva-,  skin  ami  hair;  atnl  aiUPf?s  mii- 
jiinctiviris,  The  dysptirt-a  tomlii  to  hflconift  |iftroxysiiial,  unci  lh<*  cmij^h 
may  b«  followed  by  bicmoptysis.  The  nervous  Rysteni  and  the  other 
internal  organn  appear  tn  4>e(4:ape.  Melinite  has  not  been  med  to  any 
extent  in  coal  iniiiin^,  if  at.  all. 

Erb  found  that  in  mbbits  S  grains  of  picric  acid  produced  a  fall  of 
the  body  temperature,  diarrha'a,  collapse  and  death,  preceded  by  con- 
vuluons.  Mosit  of  the  liiuiiieH  were  fitjunerl  y«?llowish  re<l.  The  blood 
of  anilQnls  thus  poisoned  was  dirty  biifirn  in  colour,  and  the  white 
blood  colUwere  increased  in  niimWr.  An  urticarial  eruption,  resembling 
niea»Ie>i,  iti  Miid  to  have  1>eL-ii  caused  in  men  liy  jiicrate  of  aniimtinia.  1  h« 
urine  l>ecome«  yellow,  an<l  Lhei'o  is  a  similar  diecolorntion  of  the  con- 
junctiva' Hiid  Mkin.      If  the  dose  1>o  largo,  vomiting  and  purging  occur. 

The  eyinploiuB  cutupliiined  of  by  miners  after  the  ube  of  uiy  of  the 
above  exploBives  may  be  aummariaed  as  headaL-he,  giddiness,  denmgoment 
oi  the  respiratory  function,  and  great  proHtrution. 

Cakiuinic  Oxjde  (CktAi.  Gas  and  Watrr  Gas)  PoisoNrNo. — 
Carbon  monoxide,  CO,  ih  a  colourless,  odQurkas.  and  tasteless  gas, 
rarely  found  pure  outride  the  chemical  lahoraUirj',  It.  is  usually 
found  uiixih)  wilh  <tlber  g;ij*es  ;  and  it.  owe*  i(»  extieiiiely  poinnnous  char- 
acter to  the  fact  ihat,  when  iuspiri'd,  it  ent^Ts  into  direct  combination 
with  the  haemoglobin  of  the  blooil,  imparting  to  that  fluid  a  bright 
cheiTV-red  colour.  It  fonuit  bo  i^tabte  a  compound  with  the  colouring 
matter  of  the  red  blood  cells  ihiit  they  become  incapable  of  currying 
oxygen  to  the  liHsiiex.  Tbu»  in  it  that  csirltori  monoxide  is  more  daiiger- 
OttB  than  carbiin  dioxide.  Carlwuic  oxide  is  present  iu  the  fumes  emitted 
from  chnrcoid  stoves  in  whifh  the  combuntion  of  the  carbon  is  incomplete. 
It  i)t  one  of  (he  prnductH  of  the  combustion  of  con),  and  is  the  ga.<i  which 
is  seen  burning  wilU  a  bluu  llanio  in  an  ordinary  open  fire,  it  is  one 
of  the  conslituonta  of  iltimuualiug  gae,  and  it  is  also  present  In  the  fumes 
«r«<:api[ig  from  coke  uvens  ;  tramps,  who  have  Bought,  the  warm  shelter  of 
these  ovens  unil  lain  down  beaido  tln-m  uvurnight,  may  inhale  them  and 
fall  into  a  heavy  comatosL-  sleep  which  o<:ca«ioiially  endit  in  denth.  In 
Franco  the  fimies  from  charcoal  stovcH  iirc  frequently  inhaled  ;i8  a  ]iain- 
iat  suicide.  The  fuuMw  from  tliuei;  hUivus  arc  toxic  iu  proportiuu  to  the 
amount  of  carbon  monoxide  they  contain.  Poisoning  by  carbonic  oxide 
has  been  frequently  [-onfmmded  with  that  caused  by  carbon  dioxide 
<carbonic  acid).  In  the  c-a»c.  of  carbonic  oxi<lc  the  symptoms  are  those  of 
a  narcotic  ;  the  nervoui?  system  is  gradually  lulled  into  a  »Ie«-p  ^^-bich  t'mU 
in  coma:  whereas  in  carlwnic  acid  jioittoning  there  iti  usually  greater 
disturbance  of  the  rcnpiralion. 

Inhalation  of  atmospheric  air  containing  1  to  2  |wr  cent  of  carbonic 
oxide  may  cause  not  only  unpleasant  but  very  serious  symptoms ;  and 
whilst  the  breathing  of  air  kuded  with  »  similar  percentage  of  carbonic 


SVSTE.U  OF  ^fEDlCINE 


I 


■ 


acid  ciiiiiiiti  )■<'  ^ti  r>ini|^1i.i)ioil  with  im)tiinity,  the  ovidrnce  i^  in  favour  of 
carbonic  oxi'ic  iK'iiig  ibc  iiiuro  toxic  ;  (or  life  may  still  go  on  for  a  eburt 
time  in  nn  aMntjephere  conutining  10  to  30  poi*  cent  of  cju'lmn  dioxkle. 
Tht!  m{»i<lity  with  which  cnrboii  numoxide  miit«4  with  hwniu^lohiii,  and 
the  atabilily  of  the  carl>o\vliii-moglol>in  formed,  render  it  a  [lefuUwlr 
ditn^eraits  gad.  Although  iiiidor  thc«e  circiimeUinccB  the  hlorxJ  bu  a 
hnght  cherry-i-ed  colour,  it  i;i  (luit*'  incatwble  either  of  carrying  iw  im- 
pai'tiiig  ox}-gcn  to  the  iJ8suc&,  and  thus,  iutvriicil  roipiration  bccomirtg 
inipo»tible,  the  fiaticnt  dica  atiphyxiatcd.  When  the  blood  in  8ucb  a  caM 
is  examined  8pcctro»copiciilly  it  shows  two  aluorption  hands  betwei^n  iha 
D  and  K  lines,  that  is,  tlio  yuilow  acid  thu  green.  Tho  gjiecu'uin  is  not 
unlike  that  givon  by  oxyhccmoglobin,  otdy  the  brood  bAiid  is  slightly  nearer 
the  violut  end  of  the  spec truni.  CarlKixyliienioglobin  i«  disi  inguished  frow 
oxybu-'iuoglobin  iu  not  Inriiig  rudnced  by  ammonium  sulphide  »oUit)on. 
Ivatiiyiima,  too,  htis  dcniori9tr<Lfed  that  whilst  the  oddilioti  of  acf-tic  acid  and  fl 
amnioniuiu  sulphide  (with  sulphiu*  in  solution)  to  nuniial  blood  pr^uoes  ^ 
a  grecnii«h  gray  or  rcildlsh  gi-ucn-gruy  colour,  when  they  ara  added  to  CO 
blood  a  Iwftutiful  clour  roso-rod  is  produced  (33), 

lliuniiiiating  gus  owes  its  toxiv  |Hupcrti<»  to  thO  5-10  per  eetit  of 
ciirlHin  nioniixido  it  conuiins ;  but  in  "  wjiU^r  gas,"  which  is  prepared  by 
acting  ujton  burning  chArciNtl  with  steam,  thi-iv-  ia  trwiucntly  aa  much  M 
from  30  to  40  per  cvtkt  or  inoro  uf  curbonic  uxidc.  This  gas,  which  is 
alwi  UHtv]  fur  illuiiiinuting  and  heiiling  jmi'^Ktitcui,  und  of  which  much  was 
expected,  is  a  mixture  of  carbtmic  oxiiio,  carbon  dioxide  and  hydrogen. 
As  this  gas  hati,  pmL'ticiilly  epcakiii^  no  disagreeable  oilour  its  presence  ii 
leas  easily  detected  than  onlimiry  coal  ^as.  Ita  very  birge  percentage  of 
oirlionic  oxide  makes  it  mure  pmnipt  in  iu  aotinn  and  more  dang«nms 
than  ordinary  ilhiminaling  gas.  So  serious  have  been  the  rouioqueDOM 
of  the  inhalation  of  "  water  gas,"  that  some  Knglinb  public  bodies  have 
been  nbligid  ti>  do  awuy  with  it.  A>«  mrlxinic  oxide  iii  odoiirlejia  and 
ta^tclc«»,  un  individunl  may  lio  gnuhiiilly  jmisoned  with  it  uiiuwares.  Ilw 
presenrc  of  from  \  to  .")  |»er  cent  of  ciu'lionic  uxiile  iti  atni<»pheric  air  ii 
fiUnI  to  snndl  iLtiiiiials,  itnd  10  per  cent  is  fatal  to  man.  Ordinary 
ilhiminaiing  gii8  fiei^uently  contAins  from  d  to  10  per  cent  of  carbofOB 
oxido,  the  biviithing  of  which  from  u  leak  in  a  ga»-pi|>e  or  a  tap  left  opon, 
say  in  a  bod  room  oveniight,  h<is  proved  fatal.  So  insidious  is  it  in  iu 
openiuon  and  ao  narcotising  is  ica  action  that,  if  respired  during  sleep, 
the  KuH'erer  ipiiutly  [nfiMes  into  a  sUkTo  of  conui  which  may  be  very 
p[-ofound  ;  piu-ticularly  if  the  gas  has  been  breathed  in  small  tjuauiitiw 
nnd  for  a  long  time. 

The  symptoms  vary  with  the  amount  of  carbonic  oxide  inbalod. 
Usually,  after  expurit>ncing  a  sense  of  discomfort  with  tbrubUng  of 
tha  blood-vcKsola,  the  patient  complains  of  severe  headache,  ^ddm««St 
and  great  debility.  Thewe  may  Iki  followed  by  nausea  and  vooiiting.  A 
drowsy  feeling  may  crPGjt  rm,  gnulually  IcJiding  to  lusonsibility,  preeeded 
oeca&ionulty  by  coin-ulAions  and  ending  in  delirium  or  coma.  The  puU« 
is  full  and  bounding,  respiration  is  acclemted  and  h^ured,  the  skiji  dusky, 


I 


I 


tht)  lipK  &nd  vxtremities*  1>lue  ;  niid  1>y  ile}|^ee»  th«  patient  dies  as(ihyxiiit«d. 
Should  recovery  take  place  cunvoleeconcc  i&  usimlly  taiiiy,  and  its  course 
i»  fr«r|iiently  intemipuxl  liy  pulmuiuiry  or  ncivons  af^'ociions.  Tliere 
may  Iw  loss  of  memory  for  some  tirnu  ufU-'iM-jii-ds,  the  luiuo  umy  contain 
Al))iimin  or  siigiu',  and  the  liittgs  ha  tiio  seat  of  bronchitis  or  a  low  foitii 
*ii  piieuniuiiia.  Scott  of  ToltctimB  ru)H)ri(i  the  case  of  a  mail  wEi;o  siiHorcd 
ifna  demciititt  coii»oqucia  u;h)ii  izarlion  monoxido  puisoninj^.  Whilst 
eiigngfd  in  the  ammotiia  works  coniiocltsd  with  tho  blast  fnniaccs  of  the 
C'lydtf  lixtuwurks  the  nuui  wa«  found  tying  in  frunt  of  one  of  the  Sues 
Hpitarviitly  dead.  His  hoa  vox  j^huaily  jnle,  ptipiU  diluit^l,  bi-cathing 
shallow  and  quick,  pulae  fairly  strong  but  slow :  he  was  conip1et<-ly 
iiiMsiiitiblv ;  but  by  dt*greus  lie  became  cunsL-luuH,  yet  nut  uulil  iiftcr 
■eveml  convuUioiiH.  .Suli^ripitintly  he  Iweutiur  itmniii.uil,  and  afuirwards 
liidus  and  apathetic.  He  bad  ilLhal<^d  the  '*  cleur  gns  "  that  comos  ficra 
the  inunonift  worka,  which  Scott  found,  on  analysis,  to  contuin  2T}  per 
cent  of  carbon  monoxide. 

Hidilmne,  dealing  with  the  poieonou9  gases  met  with  in  the  air  of  coal 
mines,  dniwH  attention  to  the  jirenenre  therein  of  cArlHinic  oxide, 
and  shows  how  the  f|iiiintitv  of  cnrWn  monoxide  absorbed  bj-  the 
blood  is  inHueiiced  by  the  amount  of  oxygen  present  in  the  atmusphere. 
Carbonic  oxide  is  more  ]KiiBonuim  when  air  conUiinn  a  dimini»liiid  pro[N>r- 
tion  of  oxjrgen ;  and  should  rarlionic  oxide  l>e  present  in  atmoapheric 
air  in  large  quantity  it  may  amsc  death  with  eonviUsions  in  so  few 
aet^'omla  that  the  blixnl  in  certain  piirtJt  nf  tli«  Ixkly  may  eontain  very 
little  ciu-hoxyhaimo^lobin  ;  <leatli  havinj^  (uxuned  too  rapidly  for  the 
whole  of  tho  blood  to  have  become  sntnnited.  I  have  alresidy  stated 
thai,  the  presence  of  one  jier  cent  of  carbon  monoxi<le  may  cause  nn- 
pleasant  symptoms ;  but  Hem]>el  hatt  »hown  ibat  even  such  a  small 
proportion  as  O06  per  cent  may  have  the  same  effect.  Besides  its 
interference  wnth  respiratory  exchaTij^e,  death  in  !«uch  Hnall  animals  a*  mice 
seemed  accelerated  by  a  fall  of  lemjairaturL'  consequent  upon  diminished 
nietaljolism  and  heat  production.  Hiihlane  haK  clearly  demons! rated 
that  in  thu  pretience  of  oxy^'u  carljoiiiL'  uxidu  is  unich  lew*  poisonous  than 
it  is  in  air,  atid  that  the  poiKnnaua  action  of  carbon  monoxide  is  incfnused 
by  dnnitiiahing  the  oxygen  pcrccntjige.  When  tho  oxygen  tension  is 
hig;h  the  individual  i«  nut  su  dcpL-iulent  u[ion  his  red  blood  corpmclus  for 
the  carriago  of  oxygen,  ns  a  con^^ideniblu  (juiiniity  of  oxygen  nitty  be  uiken 
up  dissolved  in  the  blood.  Then-  i»  a  liniil,  however,  to  which  the  oxygen 
tension  mjiy  W  raised ;  fur,  as  I'uul  Bert  showe*!,  at  u  tension  slightly 
under  five  almosphun-.^  oxygi-n  itsoU  acts  hs  a  jmison. 

After  death  by  carlion  monoxide  the  blood  retains  it«  bright  cherry 
colour  for  a  time,  and  when  shaken  it  forms  a  fi-oth  of  a  violet  colour. 
The  skin  anrl  internal  organs,  as  well  aa  any  pnat-mortcm  hypostaaes, 
exhibit  a  bright  red  colour.     The  lungs  are  frequently  congested. 

Ae  rcpinls  treiitmeiiU  imme<liate  removal  of  the  piuient  from  the 
presence  of  the  ga.R,  and  artificial  respiration  peraistcd  in  for  hours  in  order 
to  exj^el,  if  possible,  the  poison  from  the  blood,  rhythmic  traction  of  the 
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tongue,  itili;»Ut.if'n  of  ovygen,  hyiif«li'i-niir  injections  of  strychnine, 
atid  tho  a]ip]icadt>n  of  the  furicdaic  current  to  the  phrenic  nor%'e,  »re 
oolled  for:  hut  evon  with  these  measuroB  venesection  and  trunsfusion 
of  he«Uhy  bloorl  nmy  al-to  be  necewary. 

llalHane  hns  conclusively  demonstr&ted  that,  in  colliery  BX{doaon^ 
vliilsl  nmny  of  the  miners  are  killed  by  the  force  of  the  explosion,  many 
mei't  thfir  dejiih  by  inlmlinj^  the  "afler-dxinp" — a  g»a  which  (XintainH 
viiryiii^  iju^uttities  of  utu'bon  monoxide.  The  pi'oof  of  this  gas  ha^nn^ 
been  the  cau^^  of  death  reet^  in  the  pink  colour  of  the  sktn,  a  reddening 
of  the  faoe  and  hands — which  give*  the  bodies  «n  extraordinsry  AppeajHnce 
of  life — ond  the  result  obtnined  by  spectroscopic  examination  of  the  blood. 
To  the  collier  working  in  the  pit  the  presence  of  cjirhonic  acid  (COj  ut 
"choke  diniip  "  is  ma<1e  kimwn  by  (he  extinction  uf  his  lipbt,  and  by  a 
slight  embnnusRmeut  of  his  breathing  ;  but  caribou  monoxide  givrc 
no  such  warning.  Alike  in  those  who  are  working  in  the  recosHw  of  the 
riiiiii.-,  iuid  in  reftcuei-s  wim  de^tcend  injo  the  pit  after  an  ex|iIosioii  and  m 
brought  into  contact  ^vitb  "aft'Cr-damp,"  there  are  tho  some  symplomB — 
dn>wsiiicss,  extreme  debility,  and  unconsciousness.  Since  mice  are  eu3y 
killed  \>y  uiHori  nioiKLxide  Hiildanu  has  ftu^e«t«d  that  thoy  sbould  W 
cnrric'il  into  such  underground  chiuubers  as  arc  suppoaod  to  cnnuin 
carbonic  oxide  gns ;  and  as  theite  animals  have  a  reapiratory  exchange 
twenty  Limes  as  rapi<l  ivn  that  itf  man  there  would  bo  an  interval  of  several 
minuter  (varying  from  12  to  40).  afutr  dcalh  of  the  mouso,  Buffieient  tu 
allow  tho  miner  to  escape,  ^^'hen  a  colliery  oxplowon  has  occurr&d  it 
is  absolutely  iiecessary  to  got  fretih  air  as  rapidly  a«  poosible  into  the  pit, 
for  although  miners  may  have  breatheil  the  "aft«twlamp"  and  been 
rendered  urn-nnsrious  by  it,  dt-ath  may  not  supervene  for  an  hour  or  ioar%. 
Kescue  jwrlies  should  (lesceml.  and,  in  onler  that  they  may  reimiin  witfain 
the  liintta  of  safety,  they  should  i-arry  with  them  mice  and  cylinders  of 
oxygen.  Artificial  rcspimtiun,  inhalation  of  oxygen,  removal  of  tlM 
minors  to  Itank  as  cnrly  as  possible,  the  administration  of  stimalaota,  and 
maintenanci-  of  ImkHIv  K'mpttrature  are  necea&iry. 

LKAfi  pnwoMNc— Of  the  various  formR  of  meta,IIic  poisoning  thai 
caused  by  laad  in  the  commonest  and  most  subtle.  In  live  years  ending 
18911  there  occurred  1832  deaths  from  accidental  poisoning  in  England 
and  Wales;  of  these,  ri41  were  due  to  lead.  17  Ln  arwiiic,  luid  3G  td 
phosphnnift ;  that  is  to  say,  29  per  cent  of  the  l-otal  case*  of  dejtihs  from 
poisoning  were  due  to  lead  ;  figures  which,  when  compared  with  the  live 
yfwrs  ending  IKSO,  show  an  increase  of  nearly  0  per  cent  in  ihe  latUr 
pi-riod. 

Lead  poisoning  occurs   in   isolated   caMs ;    or  it   may  amone  \ 
epidemic  character.      Mere  handling  of  the  metal  for  a   long  time,  vj 
inhalation  of  the  dust  of  the  varioiis  salt*  of  lead,  may  W  folluwtM]  W 
symptoms    of    poisoning.       It    has    be«n    caused    by    the    nccidentnl   ur 
criminal  adultemtion  of  food  and  drink.      People  are  not  equally  affectnl 
by   it.     There  is   not  only  an    individual  idiosyncrasy  —  some   penuii* 
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being  more  tuncoptilik"  ihaii  othere— but  there  is  an  herediuir)-  liiajuxiitifui 
to  Buffer  fnjni  leajl  ;  iiinl  to  ihi:*  may  Ite  wl^cd  a  «exiui]  idiosyncrasy,  aa 
WDnieri^ — jMirticiiIarly  yLniiif;  woiueii — fall  iiiuru  uasily  iimlor  the  inHiii-nce 
of  lead  thai)  men. 

Lciul  poisoning  in  not  a  moilerTi  iliBeaae  ;  it  ha«  been  known  for 
centuries.  It  in  doscrilHMt  iindur  varioim  iiainos,  for  ux»riiplo,  |:i]uiiil>iKm, 
Butumino  poisoning,  colira  Pnitoii,  colifa  I'lctonum,  and,  kstly,  colica 
pictoruni,  from  tbe  Lutin  vrord  picUn^  a  painter. 

Setting;  aside  for  the  mnmpni  the  induntrial  forniB  of  lead  poisoning, 
that  itH)iice<l  by  conLaminHtfd  drinking- water  is  the  moat  important. 
All  at  once  large  numbers  of  people  may  be  stricken  with  symptoms  of 
Itlumbj.mri.  Ill  Btinh  epidrmics  thi?  gathcrin^-grfiural  hiLs  freqiifintly  l»een 
miMU'lMiiii,  the  water  on  whi<:h,  ;ih  it  Liii-klett  throiiffh  \\\e  p^Atj'  .toil  or 
comeB  into  cuntact  with  ilecsying  loaves,  takes  up  bumic  acid :  this 
acidified  water  »i«ta  upon  the  lead  of  the  conducting  pipe  or  the  cistern 
and  dilwolveft  out  some  of  the  nietul.  Some  chomist«  luaimain  that  this 
action  on  the  leaden  pipes  is  aided  hy  the  prcsenec  of  iron  in  the  water, 
which  gives  it  nii  acid  renction  and  makcA  it  soft.  Oiatilled  water 
8CtB  upon  kwJ,  bocatiM  it  is  uiij>oei».ible  to  remove  therefrom  all  traces 
of  organic  matter.  Tlie  prescin'e  of  nitrogenous  compounds  confers 
upon  wat«r  a  solvent  influence  upon  lead — the  oxidation  of  the  metal 
t>eing  brought  about  by  the  oxides  of  nitrogen,  which,  in  the  fona 
of  nilriieii,  act  as  oxygon ■  ciimeis  Wtwecn  the  air  and  the  lead. 
\Vhen  diotiUed  water  auUt  upon  lead  it  pn>du«.'es  a  *olid  wliitt!  comi-tound, 
the  oxyhydratej  but  thus  acting  uiiin<^'  u[)ori  lead  it  cannot  give  rise  to 
the  oxybydrate,  which  i«  a  compound  mulecule  requiring  one  molecule  of 
water  aud  two  extra  atoiuH  uf  oxygen.  The  hydrogen  of  tbe  water  must 
!«o  displaced  either  Viy  high  tempemturc  or  by  the  lead  i-eceiving  oxygon  ; 
and  the  iuo»l  frequent  wmrce  of  \\\k.  oxygt-n  are  the  nitrogeuous  coinpoimds 
in  the  water  in  the  form  of  nilnites.  If  the  water  ia  expoiiod  to  the  air, 
a  smiiU  tpiiintity  of  nitrati>  is  tuiitc  sufficient :  for  the  ppoceM  is  one  of 
continued  deoxidation  of  the  nitrate  by  the  luiwl,  and  of  reoxidatiun  by 
the  oxygen  from  the  air.  The  prMjf  of  this  series  of  deuxidatjons 
and  reoxidations  and  that  the  nitrates  arc  the  source  of  the  oxygen, 
IK  that  if  lead  be  placed  in  water  containing  a  nitrate  the  nitrut« 
IK  rapidly  reduce^l  to  nitrite.  Nitrogen  oxides  arc  almost  invnriably 
present  in  wator  :  they  arise  from  the  decomposition  of  organic 
compounds  in  which  the  openition  of  micro  -  orgaiiisms  probably 
plays  an  imiHirUml  [lart.  Thi;  oxyhydi-ate  of  lend,  alrmdy  alluded 
to,  is  very  insoluble  in  pure  water ;  but  if  the  ItMst  trace  of  acid 
lie  present,  or  certain  wdis,  such  ae  nitrate  of  aninjoriia,  it  is  freely 
■oinble. 

CJsurett  found,  when  distilled  water  has  acted  upon  lead  for  1*1  hours, 
(hat  it  rontJun!4  ,j|g  grain  of  metallic  te^id  |>or  galU>ti ;  that  if  imc!  grain 
of  sulphuric  acid  per  gallon  were  added,  in  t^4  houi-s  it  contains  \  uf 
a  grain,  whilst  the  same  quantity  of  nitric  add  gives  jt  of  a  grain  in 
«n  eiiual  iwriod.     Tlie  retention  of  wafer  En  a  l<>ad  aervice  pi[MJ  over- 
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night  may  therefive  iillow  of  the  solution  of  a  fairly  larj^c  quatirity  of 
the  meUil  ^  w'liich  explain^  th«  f»ct  that  many  of  Ihe  ricn'm*  o( 
plumtiiKiii  have  i>e«n  |ier«oiiH  who  dnink  the  wat«r  first  n-rnnvH] 
frrirn  the  pipe  in  the  morning.  It  is  thus,  too,  that  Imrmen  am]  Wr- 
mttids  have  aiiifer«(l  by  taking  regiilnrly  the  tint  svi-ill  of  beer  which 
has  been  in  the  tnp  orcmiE;ht.  A  tihoi-t  time  fiiitticoB  fur  IjiguidH  thiu  to 
become  contfliiiiniit^.  \\n.t«r  IcE^pt  in  contact  with  a  lead  pipe  fnr  haH 
an  hoiu'  has  been  found  to  contain  ,V  grain,  at  the  end  of  an  hmir 
j  of  .1  gniin,  and  at  the  emi  of  12  hmiT's  14  grain  |M>r  gallon.  The 
presence  of  a  Tery  minute  ti-ace  of  lead  in  drinking- wat«r  ia  Ruffivient 
to  cause  serioUB  symptoms.  Kxperience  shtiwA  that  if  lead  ia  uitroduoad 
into  the  system  in  very  nmiill  riiiaiitilieR,  nnd  for  a  long  time,  it  ii 
more  likely  to  can«c  flerioiifi  symptoms  than  vrhen  it  in  taken  in  Urgar 
doaefl  and  only  on  a  few  occasinnK.  Coses  illii^tnitiiig  the  polHooous  dosw 
of  I«td  are  quoted  by  ]>r.  De  ('haiimont  (in  which  the  water  contaiii«d 
4n  grain  per  gallon) ;  Dr.  Hunter  of  Pudsey  (,'|  to  ^V  grain);  Dr. 
Angua  Smith  {•^\^  grain);  Dr.  Adams  d^  grain);  Dr.  Sydney  Kinger 
(<V  K™in)=  'Ti  o"*  "f  r*""'  nixon  Mann's  cafici  the  drinking- water  coo- 
tjtined  S'4  milligranimeit  of  lead  jK^r  litre,  ami  in  one  of  my  own  caaw 
serioiis  symptoms  arose  from  drinking  water  whieh  contained  0'0028  grnis 
of  lead  per  gallon.  Of  the  family  of  Ix)iiifi  Philippe,  at  Claremont,  31 
per  cent  who  drank  the  water,  which  contained  ,'j  grain  per  gallon, 
BulTerod  from  pliimbisni. 

During  the  action  of  wnter  upon  lead  the  crystalline  oxjhvdntte 
of  the  metal  is  formed.  If  certain  salts  are  pi'esent  in  solution  there  it 
a  tranuferenf-'u  of  portions  of  the  acid  nidiclca  to  the  liase,  rreulting  there- 
fore in  thti  foi'iiiiLtion  of  salu  of  leud  other  than  the  oxvhydrate.  SalU 
of  lead  more  eoluhle  than  the  oxyhydiato  muy  thus  Iw  formed ;  for  examplik 
nitrate,  uitrito,  or  carlionattt.  The  presence  of  carbonic  iwifl  incmaMi 
the  solvent  influence  of  water  upon  load.  The  oxyhydrato  first  fomad 
by  the  water  ie  dissolved  by  the  carbonic  acid  prceetit,  and  a  considenlik 
quuntity  of  IcJid  may  thus  paas  into  solution  as  ucid  carlKiiuite  ;  Init  aa  tlir 
formation  of  oxyliydmte  coutiriue-s,  the  carltonio  lu'id  is  neutraliaed,  and 
there  results  a  basic  carbonate  of  lead  which  ia  inwiluble  and  is  depositerl 
upon  the  aurfftco  nf  the  pipe,  forming  a  protective  covering  when.'^by 
further  action  of  the  wxter  is  at  leaat  retarded  if  not  prevented.  Uftilrr 
these  circuTustances  tbe  atldition  of  alk:dine  curtxinates  to  water  nu; 
prevent  load  poisoning.  Wator  acts  with  greater  vigour  upon  a  new 
than  upon  an  old  load  pipe  ;  for  on  the  surfjiiMS  of  the  hitter  a  protcclifp 
covering  of  the  dehydralfxl  oxiile  or  carlKUiaie  may  bo  presunl :  both  of 
these,  however,  are  readily  diaiolvwl  whi-n  the  water  hoconieB  slightly 
acid,  or  when  its  t«m]>erattire  is  raineil ;  hence  tfae  danger  of  ii»in$ 
water  for  culinary  purposes  first  diau'n  from  tbe  kitchen  Iwilor  io 
the  early  morning.  It  hits  been  stated  as  an  olfset  against  thia  danger 
that  if  tea  be  made  with  water  contjiining  a  trace  of  lead  the  iu«tal  if 
discharged,  but  experiment  luis  shown  nhat  there  is  no  truth  whatever  in 
the  statement;  moreover,  there  is  the  risk  tliat  the  tea  itself  may  faavK 
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lieeti  conULmiiiat«d  Ity  a  wmppcr  rtf  Icnclen  foil.  In  one  experiment  with 
wntnr  contnining  /^  gnun  ^f  I*!'"l  jw  gallon,  the  t«a  infused  from  it 
contained  n',^  ^min. 

Thp  'Irinlting-waler  in  onr  hdnnt'it  shoiilil  fi«  free  from  giicli  coii- 
uuniimtimi  iis  w«  luivu  Ih-cu  voiieiileriiig.  Water  ihiit  iiulitrutly  coritaina 
carbonate  of  lime  is  not  nctcd  ufion  by  l«wl ;  and  we  have  seoii  that  the 
addition  of  alkaline  atrlHiitiiles  is  h  preventive  :  su  nrc  alkaline  phos- 
phates ami  silicHtfW.  When  water  has  filtered  through  a  IxkI  of 
kukI  it.  ifl  not  so  lialile  t«  bo  ootitamifiutMi  hy  lend  in  it«  triuiwit 
through  the  pipes,  aa  the  irat«r  lakes  up  a  lurt^iin  aiuounl  of  sliica,  which 
nnit«iB  with  any  dtsfHilvnl  kuui  tti  form  an  insoUiMe  t;iliL-at«,  und  tlii»  form^ 
a  coaling  on  the  insidi*  of  the  pijic.  To  diminish  thf  possibility  of 
plumbism,  dritikiiig  water  should  not  l>o  »!luuvd  to  rcuiain  in  contact 
with  a  lend  pi[>e  :  in  the  early  morning  the  tup  r^hould  \w  allowftl  \a  run 
freely  for  a  time.  To  get  rid  of  this  form  of  i)i»i»Lining  altogether  wo 
fihoiild  sU)li»h  Ic^d  pipet;  for  t-oiidut-ting,  mid  Ivad  ci^trrns  fui'  storing 
wal«r.  Iron  pipfs  linp<i  with  tin,  or  If«d  pipes  linetl  with  gla«»,  are 
detirahle  MibRtittitet.  To  caiiHt-  plunibixm  it  is  nut  neceswry  itiat  the 
drinking  water  should  cmilain  hind  in  )»tilutiou.  Ont;  of  the  must  nerioiis 
CAACft  of  saturnine  poisoning  olMt^n'cd  in  my  own  practice  was  that 
of  a  lidy  in  Kensington,  Rsen  in  consultation  with  Mr.  Berkeley  o£ 
Vimpole  Street  ami  I>r.  Ceyley,  who  with  0110  nf  hnr  sotin  siilTcrnd 
wjvcrely  fif>m  it»iiig  water  taken  from  a  cistttm  in  which  Hovci-al  Iolmo 
lumps  of  white  lead  had  been  left  by  a  e;uele&B  workman.  The  wutur  an 
it  flowed  from  the  cistern  was  mnddy :  it  connuned  a  largt'  quantity  of 
lead  in  a  precipitated  form,  but  none  in  solution.  Leitd  had  Im-pii 
deposited  upon  vegetables  boiled  in  this  muddy  water,  and  thus  it  gnined 
an  entrance  inU^>  the  system. 

When  drinking-water  contains  lead,  iho  addition  of  sulphiuetled 
hydrogen  or  iimmonium  i^ulphide  at  once  prccipitntt-s  the  metid  a^  a  dark 
brown  sulphide — c»r«  having  been  previously  taken  to  aifd  a  Kniitll 
quantity  of  bydrocblohc  acid  to  it  to  procipitAte  any  iron  that  may  be 
present.  Should  thoro  be  only  a  minute  trneo  of  lead  in  the  wuter  the 
addition  of  a  small  (juantity  of  barium  sulphate  {,\  grain)  allows  of  the 
precipitate  coming  down  in  two  layem  :  the  lower  stratum  forma  rapidly, 
and  is  composed  of  ileuser  pnrticloa,  whilst  the  upper,  being  lighter, 
takes  a  longer  time  to  kub-tide ;  in  this  tiie  sulphide  of  l«ul  is  de> 
posited.  A  bitfT  or  dark  brown  colour  is  thuH  imparted  to  it,  which 
causes  it  to  sund  out  in  distinct  contrast  to  the  underlying  well-defined 
white  layer.  By  this  means  g^  grain  of  lead  per  gallon  may  be 
detected.  Occasionally  ft  is  neoossar}-  to  Uwt  the  "  pIim!>M(-«olvcncy  "  of 
a  suspeclenl  water,  ami  for  this  purpose  nothing  it  bfltur  ttiiin  the  "nhot" 
test  of  WhrU'legge,  nannily,  Jilteritig  tin;  water  through  lojid  shut  siwcially 
preponxl  free  from  ars«'nii'  nnd  then  testing  it. 

We  have  dealt  at  length  with  the  question  of  ejiidemic  plumbism, 
for  the  dieeaee  has  rather  increased  than  dimiiiifthed  of  lute  ;  and  it  will 
t«rd  to  become   even  more    prevalent    an   our    rapidly  growing    town- 
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popiibitiotiM  go  fur  iktii^ld  in  atmrvh  of  wauw.  Moorliind  watora,  in  Uift  Uie 
BUDimer  Hud  autumn  months,  itre  strcmgly  inipregiiattxl  wiUi  p«aty  acwU 
Wjit^ir,  according  to  Pniwer  iinil  Hniwtiin  (75),  may  aimpty  dissolve  lead 
hy  ft  true  i>]uiiibo-ftolvent  action,  or  it  nmy  p^xwu'sa  an  "oroMVo  abilitj,* 
whereby  it  forma  an  almoBt  iusaliible  lead  cwmjwiiiul  so  liwwely  »t*aeh«i 
t<>  the  Icail  n0  not  to  nhit^Id  it  frimi  fiirllier  atuwk.  Dintilled  wat<-r 
poa«i«A9eA  the  first  pow**]',  moorland  watiT  liotli  ;  and  although  bnihnj; 
may  destroy  the  property  popwewwl  by  flistilKil  water,  inourland  waten 
remain  iiiiatfected.  It  hiu  hcun  dcmnnstrnttHl  by  Hoii.sUtn  that  tm 
Itinda  of  hafltfitia,  prnliably  dorivw!  from  poai,  are  proKont  in  moorUnd 
water,  vrliich  organisRii  :tre  capable  of  gtjnurating  an  acid  which  impaiti 
to  wal4>r  it8  power  of  ditwolrin^  k-aiL 

liftad  Mklt-i  lUfi  all  more  or  \c.f^  poinnnoiis.  Kvnn  so  insolnhle  a  mJi  u 
the  sulphate  is  acte^l  upon  by  the  intestinal  juices.  It  is  tbe  custom  m 
whit«-leAd  works  to  mipply  an  acid  lemonade  compised  of  sidphste  d 
magnesia,  sulphuric  acid,  and  freah  lemonit  to  the  work-people  in  tiir 
hope  of  preventing  colic :  on  the  sup]>osilii>n  that  the  lead  carboDat«  it 
conrerted  into  milphatti,  which,  being  insolnhle,  ih  {luased  out  with  tli^ 
ftacea.  To  some  extent  this  i»  true,  but  even  the  aulphale  \*  morv 
or  leas  soluble.  In  my  own  experimoi]t«  animals  that  received  sulphite 
of  lead  died,  and  in  thoir  liver  we  fonnil  Icjul.  The  sul|>faide  of  leuJ  is 
very  insoluble ;  hence  the  preventive  treatment  of  plumbism  by  giviti|C 
sidphur  In  milk.  Chronmte  of  lead  is  also  very  insohible,  and  yet  it  lu* 
fre<)Uent.ly  niiist-c)  poisoning  by  diffueion  aa  fine  duat  through  tbo  air 
in  the  cardit[^-r'>onis  of  wuoUeii  or  cutlun  factories  eff<ect«  which  ban 
disappeared  ai  tmce  on  the  intrrHluclion  of  fan  ventilators. 

Lead  finds  its  way  into  our  ^nctunls  when  these  are  cooked  in  ch««|> 
enuiiit^Ued  or  tinned  ware,  and  in  the  adulloration  of  »rlicle«  of  diet,  im 
example.  Hour  or  jwistry  colourtid  yellow  by  cheap  l»aking  i»wdi»r.  wine^ 
beer,  and  cider,  tinned  meala.  iind  teawrapp&cl  in  leaden  foil.  The  latter 
is  a  source  of  danger  owing  to  the  excessive  t«a-drinking  of  tbu  Inbonriog 
elsMes.  It  is  only  rijjht  to  oitd  that  lead  \\9a  not  always  been  found  to 
tintMd  jellius  and  mcatj,  although  present  in  the  solder. 

IiiiJuKtrial  leml  ]K>i80ning  claims  many  victims  annually  owinK  to  the 
inhalntion  of  dust,  the  swallowing  of  impregnated  anliva,  eating  with 
UTiwasbmJ  hands  in  the  workshoj),  thu  adhesion  of  lead  dost  to  tb* 
clothes  of  the  work-|><!i)})lt*,  or  \m  iho  suluLiun  of  it  in  the  sweat  ami 
absorption  by  the  skin.  Improved  ventilation  of  fat-tonoH,  auentioo 
to  stringent  rules  of  cleantineM,  restriction  uf  female  labour,  and  » 
medical  examinutiun  of  iho  work-people  on  fintt  entering  the  factory,  and 
afterwards  at  weekly  periods,  have  done  mtich  to  diminish  indnslrisl 
p]umbi>>ni  ;  but  tho  ulMititiiin  nf  nil  haiid-wurk  and  the  msnufaMStUTS  oi 
lead  by  electrolysis  is  highly  dcsiinble. 

\jfuA  mining  in  this  country  13  no  longer  th©  extensive  indn«tr}-  it 
was  of  yore.  It  is  still  puitduii  in  simte  of  the  dalM  of  Ibirhuni.  York 
shire,  C'umbcrhind,  and  the  |Ksik  of  Derbyshire.  Foreign  orea,  |iartieu- 
larly   the   Aiutralian   and    Spanish,   are   richer  in  silver  than   mirs,  so 
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that  ut  the  prBScnt  tirtu-  must  of  \\w  nnjlallic  or  pig  loml  uni^  in  tliis 

country  is  imported.     English  lend-orc  fceldnni  coniains  nmre  than  eight 

ur  ten  ounces  of  silver  bj  ibu  ton ;  but  in  S|m.nitih  thuru  nmy  bo  40  to 

80  ounces  to  the  ton  ;  in  Grook  on;  SO  ;  whilst  in  Australian  ore  it  niny  run 

U  luvr  :us  60  ounces,  or  hs  high  luf  400  to  500  oiuicw  ;  in  m^me  iriHtancmt 

it  bAH  even  nin  1000  ouncu^  lu  the  ton.     Thu  prowss  uf  cIvHihTi-iiiation 

cannot  b«  regarded  as  an  unhealthy  one  to  the  opftrfltivc.     The  silver  i» 

B  extracted  by  the  zinc  or  TarkuH  process,  thu  principle  of  which  in  thiit  in 

K^smelting  tho  ore  zinc  alloyti  iuteU  with  ailver  and  tliiau  on  thu  surface. 

^B       The  Rritiith  lead  miner  riintt  Uttlc  or  no  risk  from  plumliism.     The 

^■■btingjuul  handling  of  the  ore  is  utiattvndvd  by  such  ityniptcmiti  us  colic, 

HHBdache^  or  paralysis ;  aa  in  this  rnnntrv  the  lead  in  tho  mines  is  almost 

pure  mvtal  mtxeil  with  i«|mr.      In   the  Droken   Hill  mineM  of  Austriilia 

the  ore  eii.it«  in  the  form  of  c«rlK>niit« ;  and  mntiy  of  the  miners  there, 

««  ■!«>  ill   [Lily,  have  diod   from    le^ifl   <^tLC4?pha1o|)athy.      The   lead   miner 

in  tbi«  country,  bon-ever,  runn  other  risks.     The  mines  in  many  instances 

are  deep,  djimp,  and  liwlly  vcntilatftd — and  the  ingress  and  egrusa  are 

difficult.       The    men    bfcmne   prematurely  old  :    thoy  Miflw-  from   n^ough 

ami  epit.      Many  of  them  die  of  phthitsis,  in  which  the  Uuige  present  the 

characters  of  fibroid  change.      In  the  indni'nted  lung  we  find  no  tmres  of 

lead,  hut  tulicixlc  Uicilli  nre  in  the  ex]»ectonitiou-   Many  of  the  lead  miiieitt 

mlso  suffer  from  diatorting  rheumatic  uffoctiona  of  the  jointn. 

The  dangers  of  pinmbism  arii^e  during  the  !>nielling  i>f  the  metal; 
but  of  late  ihin  biu  been  diiriliii^hed  by  plMciiig  a  hocKl  in  front  of  th« 
furnace,  and  by  free  venlilnlion.  Xeverthele»tt«  lead  smelterx  are  pale,  and 
occasionally  suffer  from  colie.  But  there  i.s  a  Tnore  widely  spren^l  danger 
than  that  to  the  smeller.  The  white  fume"  that  i^Hue  from  the  »tack  cou- 
XxAW  large  quantities  of  laid ;  and.  a»  the  le^id  \a  deposited  on  the  soil,  cattle 
grazing  iri  the  iivighl>ourhuiid  have  muH'ered  tiiid  died  from  pluuihisni,  th« 
disease  being  B(mkcti  uf  us  "  belloud."  Moreover,  tho  fluei*  from  the 
amolting  stacks  have  to  be  clejined  out  from  time  to  time  ;  and  the  men 
vbo  enter  thoni  for  thin  puijjiose  siifr<.T  from  severe  head^tche  and  giddi- 
ness. The  ruuiulting  of  old  li.>;id  is  not  without  datigei' ;  and  as  thie  is 
{re(|uently  ctLrrietl  on  in  small  shops  or  private  houses,  {>eople  living  in 
the  immediate  neigliboiuhoud  have  shown  symptomii  uf  plumliiHiii,  and 
jiregniuit  women  luid  animals  niis<-jirry.  in  the  fumes  emitted  fmm  the 
chimney*,  lead,  zinc,  mangiinese,  .'ind  arsenic  have  been  found.  Tho 
melting  of  old  lead  pipes  is  then,  in  my  opinion,  much  more  dangerous 
than  smelting  the  ore,  ouing  jimbably  to  the  lar^u  (pmnttty  of  lend 
C3.rl»onatit  or  o]-gaiiie  cnmp<fiirids  pmsfint.  A  similar  danger  attends  the 
breaking  up  and  burning  of  old  railway  cJuriiigeH. 

The  white-lejid  faetories  aiipply  the  largest  nnmhcr  of  CMes  of  plumb- 
istn.  I*ea<l  poisoning  also  occurs  among  i>otter»,  who  di]>  their  ware  in 
gUzu,  and  amimgst  onamel-plale  makers  and  tiuiiei's  of  cheap  hoMow 
ware.  Metallic  lead  is  not  so  d.iiigtrous  jm  its  adts,  and  yet  the  filc- 
cutteni  of  Sheflield  who  hammer  their  filo«  \\\n^\\  a  lead  ftwhimi  freiimtntly 
suBer  from  phimbidni.     Tho  more  sohtlde  the  salt  of  leml  the  greater  is 
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thv  Jjuiytr  White  l«wl  or  oarboimte  i*  the  mt»i*t  harmful  uwitii;  t.i  lU 
cxUjuiiivo  L'liipluymctit,  &iid  it  U  cm  this  lucomiL  tliat  vnrious  &u1iHtiiut«« 
buve  been  tried  for  it ;  Imt  for  jmrity,  whitencM,  luid  dumbility  pb 
(rxpuMiirv  it  i»  Mtill  superior  to  nil  pigineiitit.  Whitv  t«u!  18  imi&ll^  made 
in  tbifi  country  by  wtmi  is  known  as  tho  old  Dutch  procoas,  for  Uu 
detail-t  of  which  ohoinioal  text-books  are  to  Iio  oon8ult«<l. 

H>iiiit«vptiiiik']*8  MiilVer  fniiii  pliimUiitiii.  Irt  )>uniin)|!  olT  the  old  pitint 
there  is  usually  ouuttidcmble  »titlio :  inbalatiun  of  which  cauftcs  colic, 
vomiting,  niid  rieveri!  headiichc  with  conMiptition.  This  prediHpoM'Ji  tha 
itidividiiiil  mi  fitr  that  he  roulily  succumbs  to  »  fro»h  invasion  of  thv  poinon. 
It  is  not  so  much  the  use  of  the  bniab  uiid  iiibiilulion  of  the  terelniitJua- 
atu'd  lmi:l  vapour  that  atTtwts  houso-painters.  Several  ooaIb  of  paint,  for 
CKampli*,  havt>  to  he  applied.  Aftvr  the  prov«««eH  known  as  "prime" 
colouring  and  "puttying"  with  whitu  luad  come*  thu  "flnt''  colouring 
It  is  when  the<«e  coatvi  urti  dry  that  the  painter,  using  sandpaper  to  makft 
iho  8iirfai;c  Elal,  croaU'«  a  cloud  of  dust,  inhalation  uf  which  is  frequently 
followwl  tiy  colic  or  wrist-drop. 

Le-'id  gains  aC'Ccas  to  the  syHtem  hy  the  ^kin,  the  respiratory  piiMgrn. 
and  th«  inte»tiiml  litLcL  Aniniuts  whugu  xkin  \ih«  lieeo  smeand  witk 
oleate  of  Inuj  huvc  die<I ;  thu  I ori^'- continual  appticaiioii  of  medJcmtod 
planters  and  the  ui«e  of  cosmetics  and  hair-dyes  contAining  lead  have  eauHd 
plitmbixin,  also  thv  frequent  tuuidling  uf  mutMllic  luad.  The  nictol  or  its 
8alt«  in  the  form  of  Just  luiiy  cnc«r  by  the  respimtor}'  cbannds ;  the  alts, 
becoming  rlcposit-cd  by  the  alkaline  juices  of  the  respiratory  pasBSges, 
are  fir-st  convyrtwl  into  farlwnate  and  then  into  the  more  aolable 
bicarlxinaui.  When  liuul  hax  thus  j^ainrcl  access  Bymptonifi  are  ijiiicklT 
induced,  and  thcv  an.-  usually  mnrc  Hevr-if  than  when  the  in«i 
has  been  sw;dloww;l.  Entering  the  gaBtm-inttstinal  canal,  it  is  act«d 
ii|Xjn  by  tho  fi^trie  juire,  the  hydrochloric  acii!  of  which  in  Huffirirnt  14 
convert  a  quantity  into  njIuIiIo  chloride.  It  haa  W'u  demonatratcd  thid 
during  thv  itiinultaneuue  digeotioti  of  proteid  a  v«r>'  email  qiuuitity  ol 
lead  only  in  diaqolvt^d  (^8).  [.rtul  Balte  ant  almi  tlissolvod  by  bili\  but 
if  bile  is  allowed  to  act  upon  fat  at  the  Muno  time  very  little  u{ 
tiui  Kalt  entefH  inc^t  Holution,  We  have  found  pancreatic  juice  innctiva 
upon  lead.  It  is  the  hydrochloric  iu^id  of  the  gastric  jtu(N>  that  is 
the  active  agent.  When,  therefore,  lenil  salts  bare  passed  nut  of  the 
Btomaeh  alon^  with  the  arid  chyme,  there  is  nothing  in  the  intetuinr^ 
except  bile,  likrrly  to  act  upon  them — unlefut  it  he  the  acid  products  ol 
1»cterijU  life — and  as  eulphurette<l  hydrogen  is  always  prosent  in  tbs 
intestinal  canal,  there  is  the  prolwdiilily  that  an  intuiluble  lead  sulphide 
will  he  formed,  and  ihuH  etiminatod.  Plumbium  is  more  likely  tn  ari»e 
where  very  miiuit«  quantities  of  lead  are  repeatedly  taken  into  the 
system  tlian  after  a  few  hirger  doees.  Small  quantittfB  are  more  om- 
plctely  ditwolved.  and  are  iherefore  more  rejulily  abanrbixl. 

It  is  with  plunibi^m  as  with  intoxication  in  general ;  certain  ciram- 
slanci»  intensify  the  dieipoiiition  to  tt :  the  younger  the  ago  the  prmut 
the    liability,  and  particularly  is  this  the  cam  with    womrm.       Voting 
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women  who  nro  Anmiic  and  ill -nonri^  heel  an?  rapidly  brought  under  the 
inflnonco  of  the  mctiil,  ami  in  Lhem  tla-  ticrvoiie  syetvm  j»  esjiccmlly  apt 
to  siitfor.  In  onu  of  my  own  cu«es  n  iiioiith's  work  in  a  white  Imd 
factor}'  pmTf<l  fntjil  toH  girl.  In  fivL>  yoiufi  ending  Jiiitv  lfS9,  I3A  cs»ek 
nf  Ipjul  [Miitioning  ueii;  udiiiitltid  intii'  the  NL-wi-jutli;  Intirmiuy  :  of  these 
9!  MTiTo  Women  «nd  4  4  men.    The  miscejitihility  uf  ■nMiiion  was  cxhiliited 

tfn^m  the  ages  of  IS  to  23  :  ihe  UirgiMt  riuiid»er  of  admiMeiuioi  Iwiiig  at 
19  und  23  ynar»  of  a^ :  the  griaUCKt  Eusceptiliility  of  mt'ri  wu8  from  41 
to  -IH.  In  A  ficr^nd  tiva-  yeftrs' st-i-ios  of  ndmi?t!tion»t  onding  June  1691 
the  Ini^est  nuuibtT  of  ffm-ilo  Rdini»«iona  was  at  iht;  agce  of  19  and  25; 

I  and  whiUt  nuiles  showed  ii  u-ndoncy  to  suffer  at  26,  the  Urgur  number 
occiirrwl  after  40  yrars  of  age. 
The  drawing  or  einptyicig  of  "stoves"  is  reganled  as  the  most 
dangt^rniia  pun  of  wtiitt'-hvul  making.  U'hi'n  a  girl  Hha  ch'HWri  a  few  stoves 
she  will  generaJly  be  fotind  piile  ami  liRtIe»K,  TOmplaining  of  heml- 
ttchc.  a  meudlic  taate  in  her  mom h,  and  a  disL-ifite  for  fin kI.  Improper 
feeding,  gpn^nd  dc^titntion,  nnd  previfnn.'*  illnos.'sefl,  jdoohotic  inWm- 
perAnee^  and   working  in  ft  ti;ully  ventihvted  factory,  are  circumstimces 

»  which,  with  menstrual  trrcgnhu-ities,  strongly  itiHpoae  yoimg  women  to 
I«mI  poiitoning. 
I^ad  poisoning  occiirs  in  four  forms.  In  the  lirRt  colic  is  the  mnet 
important  sj-mptom  ;  in  the  second  the  contml  m-n-ons  8y«t«m  is  pro- 
foundly afiecled,  tlie  pittiMnt  Iteing  the  snliject  of  e|iile|itife>rni  st'iziires 
called  "  load  encephalopathy ''  ;  the  thin)  is  the  neiiro  miii^ciiW  form, 
in  which   "drop  wrist"   is   the    most    marked   symptom;    and    in    the 

t  fourth  are  includ<>d  nil  thi:>i«e  cah's  of  chrnnic  pliimhism  cbaracieriAed 
hy  profound  cachexia,  early  decrepitude  and  albuminuria. 
i)oiic  \*  iwiially  one  of  the  ejirliest  symptoms  of  le:<d  poisoning,  Tint  it 
»  generally  preceiled  by  ana-mia.  One  of  the  earliest  indications  of 
plumbiBm  18  a  ])ecul{ar  anu-mia  or  cachexia— the  face  becomes  pile,  and 
thvre  is  ciimpltiint  of  inability  to  take   fond,  jmrCictdarly  hi  the?  niomiiig, 

■  a  uieiallit:  tMt«  in  tho  month,  and  of  fiickncsx.  with  or  without  cuiistipaiioii. 

■  If  those  prcmoiiilions  are  disregarded  the  jiatient  is  sooner  or  later  seizod 
with  jM-iilo  abdominal  pain,  usually  paioxysmuL  Colic,  a«  a  nde,  is 
■coompanied  by  conslipmion,  but  not  nfeeaaarily  so.  The  Ijowols  may 
"be  fairly  regular,  very  constipated  or  slightly  loose.  Usimlly  there  is 
constipation,  and  tluit,  too,  of  an  ohstirialu  character.  The  abdumtnal 
pain  may  be  bo  severe  that  the  [kalii-nl  cutiiutt  aliuw  the  aUlomeri  to  lie 
touched.  In  other  caM«  relief  \%  obtained  by  firmly  pressing  the  abdo- 
men, or  by  applying  warmth  exl^trnally.  The  pain  of  lend  ci»lic  has  a 
double  character ;  it  is  piiroxysmal,  or  it  is  constant  and  more  of  a  dull 
aching.  I*ay8  after  the  siiperhcial  or  paroxysmal  j.«in  has  subsided  deep 
presiiuro  upon  thiialHbimen  elicit-t  signs  of  sull'ering,  and  the  i)ecnliarity  of 
this  pain,  unrl  eomotimos  too  of  the  colie,  is  that  it  is  cither  limited  to  one 
side  entirely,  or  is  more  acutely  felt  on  pressure  on  one  side  than  the 
other.  Frequently  ]oi-alifte<l  near  the  umbilicus,  it  may  pxl^nd  as  far  out 
as  the  external  border  of  thi'  rectus  muscle ;  or  it  may  be  diffused  over 
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the  i]p|)ur  half  or  iwu  thirds  of  the  abdomen.  The  muBcular  walla  «ra 
generally  liunl  and  retnicted.  tint  not  iieco>«tMri]y  so.  The  onesided  locml- 
inatiuri  of  thu  pain  ib'  tiutablc  ;  for  concurrent  with  this  peculiar  luculisatioii 
of  the  alxjominul  jiuin  1  have  frequenUy  noticefl  that  extreme  pain  is  felt 
when  firm  prumuru  \%  made  upon  the  line  of  the  VAgu«  in  the  neck,  {ttrtica- 
Urly  un  tliu  currL-sjiondiiig  side.  It  \%  interesting  to  note,  too,  that  during 
recovoiy  the  disappMtnuiue  of  the  vagim  pain  in  the  neck  \a  cont«m- 
{koraneous  with  th»t  which  w:ut  eliciteil  by  preiwiire  on  the  iibdoioon- 
Muroovur  the  pupils  are  gencratly  uiifKjual ;  tbc  rule,  though  uot  an 
inxiiriable  one,  being  that  the  pupil  on  the  Kame  side  as  the  abdominal 
puiii  is  xraullvr.  The  radiitl  piikf!*  aUo  are  unet^ual,  that  on  the  aff«ctMl 
sidu  being  tttrougcr  or  weaker  iia  the  ease  may  be.  In  addition  to  colic, 
there  is  pain  in  the  musclea  of  the  ai-ma  or  legs.  The  knev-jerk  is 
usnally  exag)!:er«t'Cd  on  the  affected  Hide.  Kven  when  the  colic  ii>i  Hi*- 
tributud  all  over  the  abdomen  the  pupils  may  be  iinequul ;  one  f>r  Iwch 
may  he  dilated,  uckd  there  may  be  tiie  inequality  of  the  pulae  already 
deaeribed. 

Co&'iiimlum  generally  accompanies  the  colic,  but  relief  to  pain  doH 
not  immediately  follow  the  action  of  the  bowels.  For  Aoreral  dajl, 
even  tliuugh  iht^  Ihjwi.*U  »ru  buiiig  muvod  by  n|ivrionts,  pain  may  alill  be 
compluinud  of  and  vomiting  nuiy  continue.  When  the  colic  is  severe  the 
patient  lookii;  thoroughly  ill;  the  face  wojirs  an  i^xprejision  of  nifTt^ring, 
he  mils  about  iti  a^utiy,  and  vt  with  ditliculty  rostmineii.  This  peculiar 
rejttleKanosi!  is  elwrucLcristii;  of  acute  itia*!  colic. 

[l  is  dithi^iilt  til  explain  tlie  colic.  Some  authors  believe  thnt  Imd 
acts  primarily  u|>ori  iiutvu  gangtiu  ;  others  U{»on  the  muscuhir  Ebre  of  ibe 
inte«tin.il  wall,  or  npon  the  musculature  of  ihe  intestinal  arterie.t.  \>t 
llaig  Httriliulen  it  U>  llic  ile])oail  <>{  an  insoluble  lead  urate,  and  there- 
fore administers  s^xlium  salicylate.  In  animals  that  have  died  fium 
plnml)i-im  I  have  found  thi^  Kmall  int(-sune  irregularly  conuucted  ;  at 
pUcoa  so  extreme  waji  l\w  npaitm  that  the  intu^tine  felt  like  a  piece  of 
cord — its  calibre  twing  oblitei-uted.  Was  the  contraction  of  the  intca- 
tinn  in  those  cjifioH  due  to  the  dirpj-t  action  of  lca*I  ufxtn  the  muacular  fibre, 
or  bnd  the  arteries  become  contracted  primarily,  and  thus,  by  Hhutting  off 
the  bliioil-supply,  caused  nervous  excitation  and  mujscular  contraction  I 
Cleurty  the  pain  is  due  lo  extreme  «pa8ni  of  portions  of  the  intoatioc 
and  pre!i9iire  upon  sensitive  nerves  —  and  the  recuiTCnt  pain  wouU 
be  e\plainetl  by  the  effort  of  the  dilated  segments  of  the  int««thM 
to  pasa  on  their  contents  into  the  con^^tncted  portions  Ik^Iow.  Spacn 
and  avierial  ischieniiii,  by  cutting  olf  the  supply  of  Liquid,  wouU 
aggravate  con8ti[Mition.  It  is  probable  that  the  nerve  ganglia  are  first 
affiacted. 

Accompanying  the  colic  we  find — (L)  the  radial  pulse  extraaiely 
email,  almost  imperceptible;  or  it  is  hunl  and  resistant:  (ii.)  nlignria 
— the  secretion  of  urine  is  reduced  to  a  mininunn.  The  pulse  may  t* 
a«  low  as  40  to  the  minute.  An  extremely  feeble  puke  is  chamcterirtic 
i>f  this  period ;  eo  feeble  is  it  that  even  the  ephygmograph  may  fatH  lo 
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register  it,  and  yet  during  colic  there  may  lie  heightened  artonal 
Uood-pr««8itrQ  which  oomes  and  {j;c«9  with  the  pntn.  It  is  no  iin- 
couniun  thing  f(ir  coUc  to  diutppcm-  uiid  ruiipiH-ai' :  anti  \\xvb  diungo  is 
aoootnponitid  by  relaxation  and  heightening  of  the  arterial  tenKion.  The 
small  ainuunt  of  nriiu-  wcreted  during  colic  i»  notuworthy,  It  may  full 
OS  low  aK  S  to  12  oniiceg  per  diem,  and  in  young  subjoetB,  [wuticuliirly 
in  first  attacks,  it  is  free  from  utbuniin.  IJccopt  that  it  winlains  too 
little  urea  the  urino  tvt  this  suge,  although  lesscrRKl  in  qiumtity,  pre«vDt» 
no  BpL'cial  feature.  MTien  the  colic  disiipptai-s,  noi  only  does  the 
(juanlity  of  urine  rise,  bnt  the  urcA  as  well,  [f  KaUirtiino  colic  ifi  unaccom- 
panied by  eonipliuitiune  the  patients  gmduixUy  rwuv^r,  although  in  the 
oiirly  stagDii  there  are  Jipt  to  be  roiuisaioris.  The  mortality  in  thiH  condi- 
tion is  less  than  2  per  cent. 

lii  plumbism  tin.'  facu  is  usually  puk  :  in  the  elu'unic  funus  the  fucu  is 
rounded,  the  features  arc  expressionless,  and  the  <\um»\'xa  passes  into 
•.cachexia  which  may  never  diiiapfH-ar.  On  the  gums  may  lie  uljscrved 
(ibliii-ili  hluck  lini)  aluii);  the  miirgiim  cIoho  to  tlit?  teeth;  lImh  \»  afiH-nl, 
however,  if  the  teeth  have  fallen  out.,  and  in  people  who  have  regularly 
Udwl  the  toothbrush.  It  in  fre'|uently  aiwooiatetl  with  ulcenition  and 
retraction  of  the  gum^,  no  that  the  tei'lJi  appear  eLdcigatud  lunl  diau-ohmred. 
Kunnitig  up  Iietwccn  the  teeth  may  be  seen  small  pyramidal  masses 
of  gum  with  well -dclinud  blue  muaginji.  J^'irst  described  by  Hurttm, 
the  preftence  of  tSie  Unr  Unr  an  ihf  ifutnj*  ia  a  i^oriKiderHblin  aid  in 
diagnoHUi  ;  iind  yet  it  may  be  present  for  mouths  in  the  gums  of 
!«id  workers  who  are  not  sufTenng  from  plumbism.  Its  [wj-sial- 
enc«,  however,  j»  an  indication  nf  the  preaence  of  Iisid  in  the  uystcm. 
Other  substances  besides  lead  may  cause  a  line  on  the  gums.  I  hare 
Been  a  deep  black  line  on  the  gums  of  a  coal  ndner.  In  people  who  have 
Wen  taking  bismuth  or  w)p]««r,  and  whose  teeth  are  decayed,  a  li^^d  litte 
is  occasionally  met  with ;  in  a  child  poisoned  by  tctnichloride  of  gold 
Stevenson  found  a  purple-black  line  at  the  junction  of  teeth  and  gnms. 
A  delicate  bhie  line  is  siometiniM  noticed  nri  the  gimis  of  work- 
people exposed  for  u  foM  hours  to  an  atmosphere  laden  u'ith  lead  dust : 
but,  as  it  disappears  on  rinsing  the  mouth,  it  is  a  deposit  of  atdphide  of 
IbikI  ou  the  mucous  meuibranu  and  not  in  it,  Thu  elianuleristic  blue  line 
'Aeciir^  at  the  mnrgin  of  the  gum  M'hero  it  is  not  in  complete  apposition 
with  the  teeth  ;  and  it  is  usually  more  pronounced  on  the  lower  than  the 
U|>per  gum.  The  presence  -A  Ijad  tvcth,  u let; [sited  gums,  and  want  of 
elMnliuees  favour  its  e-uthlichinent.  In  a  few  days  after  exposiu-c  to  tho 
poiBon  the  lino  may  appejxr,  and  it  persists.  Its  disapjiearancc  is  not 
pere^ttibly  hastened  by  friction  or  by  tlie  use  of  mouth- washes  ;  nor  h  it 
quickly  removed  by  medicines.  The  shortest  times  in  which  I  have  noticed 
its  dis;ippi-ai'ttiice  arc  from  twci  weeks  t^j  four  months.  On  other  [Mkrttoits  of 
tho  nmeous  membrane  of  the  muuth  bluish  black  ]iatches  may  lie  ob^crted  ; 
a  frequent  site  of  them  being  just  inside  the  lower  lip.  It  has  been 
8tat«d  that  the  administration  of  potassium  iodide  in  a  case  of  plumbism 
will  bring  fuit  the  blue  line  if  absent  ;  liut  we  have  no  proof  of  this.     Oa 
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mkrcwcupical  fxamiiintiun  of  l)it-  jL^iim  rniinercitts  hUch  granules  of  stA- 
phide  of  loud  are  observed  \n  the  deeper  cells  of  ihe  epidermis,  and  not, 
K8  Faggc  taught,  in  the  small  bloodveBseU. 

A*  iT^nln  the  pcillor,  whioli  i»  nertrly  ftlw»y*  pre«eiit,  orthewel!-iniirke<i 
nturiiiiie  cachexia  of  the  ohler  casi^  the  blood  i«  deficient  in  n>d  celU  M-ub- 
out  any  irK-reswe  of  the  while.  The  thyroid  gUnd  in  extremely  sniall, 
arid  in  old  c**e«  there  is  !tlrii]ihy  aikI  degeneration  of  llu'  marrow  cif 
bones.     Load  i*  frequently  found  in  the  bones. 

It  may  bo  pnrtly  owing  to  the  antPtnio,  niiH  to  the  pemilJnr  effecCH  of 
Icail  u|ion  ineTirttrtintioii,  thftt  women  are  mori'  sui^ceptiMe  than  men ; 
and  at  un  mulior  ivge.  Thi»  is  not  btJcauBe  women  are  more  eKpo*e*l  t*>  ihe 
specially  (hingcrous  processcA  in  the  mnnufacture  of  while  lead,  MensU'im- 
tion  iit  apt  to  l>e  iiRTOJiKC^l  ;  tnil  whiUt  in  many  caae«  there  is  menorrha^i^ 
every  two  or  three  weeks,  in  not  a  few  there  is  amenorrhcBa.  Some  wriien 
Rltribute  the  headiicbe,  «o  frequently  complitincd  of  by  female  lead- 
workers,  to  th«  Hi-»nLy  lueiistrimlion.  It  may  a^;gravat«  it,  but  it  ts  nut 
tJie  cautio  of  it,  fur  lieai]avho  ift  A(|i)atly  a  symptom  in  plumhism  where 
tbere  ia  menorrhagiji.  1'r^tfn'iiU  immfn  rttuiihi  nhirt.  So  frequently  i» 
the  tendency  to  raiswirry  oxliiljitwt  by  ftmiale  lewl-workent.  that  the  only 
means  attrtietimea  by  which  thi!  full  term  of  prwgnancy  can  !«  reached  is 
to  leove  the  factory  altogether.  TTiia  tendency  to  miscarry  is  eqnally 
w«ll  iwwn  in  thu  lower  aiiiniaU  under  oxperiinentKl  pliimbism.  Itabbtta 
readily  thus  abort.  In  the  lower  animaU  the  influence  of  sex  in 
incrcosinj^  th«;  susceptibility  to  plnmhism  is  just  as  noticeable  as  in  the 
human  female.  In  the  female  ecx  generally,  not  only  i*  meliibutism  leas 
active,  bnt  excretion  \'a  not  so  well  |)erfi>rm<.Ml :  women,  for  example, 
niflbr  more  from  cunfttipation  than  men  ;  and  though  they  pass  relatively 
as  large  a  quantity  of  urine  as  ti»m.  it  has  a  lower  specific  gravity,  and 
is  relatively  deficient  in  nnlida,  particularly  in  unui.  The  oliniinaticm  of 
nitrogen,  therefore,  is  m>t  so  [lerfect  as  in  men,  and  it  is  disturbed  by 
the  return  of  each  menstrual  period.  Add  to  the  effects  of  dimintalied 
nitrogtinoiiH  metaboItRm  and  to  variationH  in  renal  exrreliou  those  of 
constipation  and  irregular,  profuse,  or  RL'anty  menBtntjtion,  and  we 
probably  have  the  explanation  of  the  gntiLter  susceptibilily  of  women  U> 
lead  poiaoning  than  of  men. 

Th'  Jirrrf'us  sufi^m  is  peculiarly  prone  to  be  affectetl  by  lewd,  and 
the  extent  to  which  it  is  iilToct*d  in  a  mejwiure  of  the  menace  t<i  life. 
Colic  nr  wriat-drop  u»naUy  precc<.le«  cerebnil  itymptonis  in  plumbtsm  ;  but 
in  many  cases  the  only  premonitory  s}inptom  is  severe  hea<iacbe,  during 
which  the  Mfhtt  e4rfbntU.  may  l>e  ohtainotl ;  and  then  without  further 
warning,  of  aura  or  otherwisift,  the  patient  is  suddenly  aoisod  with 
a  fit  of  varnng  severity  and  daratlon  :  this  passes  off,  only  to  be 
repeated  with  increasing  severity,  until  the  patient  passes  into  a 
state  of  coma  from  which  he  may  never  rally.  Kpileptiform  aeixurvs 
may  be  the  only  sj-mptom  of  plumbism  ;  but  In  other  eaucs  colic,  wrist- 
drop, and  (its  are  present  nt  the  uimo  time.  To  the  epilrptifomi 
seizures  the  term  "lead  encephalopathy"  is  applied,  and  of  all  forms  o< 
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plumbism  this  is  the  moi^t  dangerotis.  It  is  the  most  fatal  form,  and 
in  young  wumeri  it,  is  fr<'qiient.]y  procixied  liy  »\'mptom8  which  appear  to 
Iw  of  a  hysterical  nature.  So  flight  and  seemingly  functional  uio  ihoso 
hysiericiil  sjinptoniB  that  they  hj»ve  frcquenlly  thrown  oircfiil  olwcrvers 
ofl"  their  ^iiai-d.  Gradnally  the_v  have  deciw^m-tl  und  bt^en  »ui-c«wied 
by  epileptiform  seizures  i^nd  ivithin  t^o  daye  tbu  piiliuiit  hafi  ilicil. 
Ihjlmve  aiiil  Arhanl  :ip|ilicd  the  term  "toxic  hysteria"  Ui  those  ca»M  in 
whirh  a  neurosis  arit*f!*  under  t-he  inlluence  of  iiitoxicHtioiu  Occasion- 
ally ill  plumbisni  hysterical  prtralysia  tk  mot  willi,  uceumjiauJod  by  hemi- 
aniuthesia  iiTid  amblyopia  on  the  iiame  side  and  ano^miii  on  the  opposite. 
Yet  we  do  well  to  remember  that  satiu-nine  toxic  hysteria  is  frequently 
the  forcnmner  of  n.  very  fal^il  ittrm  of  leud  poiacnin;^  In  K-itd  iMu^ephaio- 
pathy  the  fit  nmy  only  last  a  few  minutes,  consciousness  hfing  rapidly 
reg»ine<].  Thu  piiticnt  is  iisiwlly  vt^ry  i-b8tle»«  ;  thure  i»  greuf.  excitunient, 
amounting  to  delirium,  or  there  are  dulni-sa  anrl  molHnrhnlia.  In  the 
ilitervaU  the  pulsK'  is  »ometluiCM  ao  fet^bly  a«  Bcarcely  t<t  l>e  full  ;  the 
tocrviioii  of  urine  falU — 3  or  4  ounciw  only  being  secretetl  in  twenty- 
four  houTB — iind  it  imiy  contain  albumin.  The  fits,  however,  keep  if»- 
cm'ling,  and  in  niio  of  thtrni  the  pntient  <]|i^k,  or  lie  may  rocover ;  but  his 
Lmiou  hii^  JR'eonie  utTt-ct'iMl  Lo  the  degree  of  complete  or  incomplete  blind- 
BfiBs  ;  or  iipbni«ia  muy  he  present. 

In  the  neuru  muscular  form  the  patient,  after  havinj;  experiencr^l  pnin 
or  numbness  in  the  niUMcteH  of  the  fnrt'Ann  and  !<%  and  p^^rhapu  Uto, 
Iml  not  necessarily,  one  or  two  attacks  of  colic,  suildmly  or  jp-aiiiutUy 
losL'8  the  power  of  bis  wriste ;  the  hands  fjill  [iowcrletvs  ff*>m  the  wrists, 
nr  the  arniH  from  tbi^  shnulHors,  ami  hn  IJch  in  bed  with  himdn  trroHAed, 
miahtf  to  fiied  urrd  clothe  himself.  This  is  the  milder  form  of 
l«i<l  [Kinilysia.  The  (■xt<'n8()rR  are  mon;  liabbr  to  \k'  «llecled  than  the 
flexors.  'ITie  paralysis  is  usually  bilateral,  one  side,  howf<vor,  boing 
generally  worse  than  the  other.  The  nmscles  of  the  calves  are  tender 
to  the  grasp.  Thi-m  is  rapid  muBrular  atrophy.  Ofcasionally  the 
p»raly<aiA  is  widely  distributed,  the  muaeles  of  the  tnmk,  baek,  and 
shoulders  'wconie  affected  ;uid  are  painful  on  pressure.  'ITio  paralysis 
may  grMimdly  diaapix-ar,  or  it  may  [jersiat, 

In  the  fiinrth  fm-ni  are  incUtdeil  the  victims  of  chronic  phimbism. 
They  present  the  history  of  n  long  exposure  to  lead  and  rei^watcd  iLttacks 
of  colic  ;  pojisiblv,  too,  of  wrist-drop  and  of  one  or  two  epileptic  aeiziu-os. 
Thn  jjatient  i*  extremely  cachectic ;  the  nietacarjto-phalangeal  joint^t  may 
bo  swollen,  or  other  jointB  may  t)e  the  seat  of  goul  or  rheun)alil^Irl,  The 
ext4>nsor  muscles  of  the  wristA  and  fingers  may  be  atrophied.  There  is 
general  malnutrition  :  the  gums  arc  ulcerutcd.  and  prolmbly  show  a  blue 
lino ;  the  sight  is  defective ;  the  urine  contains  albumin  ;  the  health 
gradually  faiU  :  the  indi%'idual  is  premitlun-ly  obi,  and  he  dies  from 
some  intercurrent  disease.  At  the  post-mortem  the  heart,  kidneys,  liver, 
and  arteries  are  found  Co  be  the  8e,uts  of  piuhologidd  change. 

Paralysis  is  usually  rc<garde<l  as  a  symptom  of  chrordc  plumbtsm  ; 
buL  it  may  occur  in  the  acuU:  form  without  being  preceded  either  by 
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colic  or  headache.  The  lo»>  of  [lowcr  preoedM  the  atrophj* — whon  wasting 
onco  beginit  it  lulvaticcs  nipidty.  Piimlysis  of  the  exumtor  niu«cle«  of 
the  wrisU  causcB  "  wrietHbop,"  but  it  is  Doticc«l  that  tbe  extensors  of  cbe 
fingers  are  also  simiUrly  afTuctetl — not  all  oqtuilty,  bovrever ;  the  index- 
finger,  (or  cxamjiloi  may  not  be  itr»  deeply  paraly>ted,  iind  c<>nsf|iieiitty  it 
roci>vorB  more  quickly  thun  the  others.  The  flexora  of  the  fingers,  too, 
goncmlly  l)ocoino  |»rcitic  ;  so  that  when  any  effort  is  made  to  extend  the 
fingers  the  Hexore  iinperfectJy  eonLriu-t  and  are  ihi'own  into  s  st-ate  nf 
tremor.  The  supinutor  lorigus  ai  a  rule  esuipes;  but  if  the  muftctc4  of 
the  upper  arm  hecome  atfen'tt^^l  this  muscle  is  not  exempted :  siipinA' 
tion  (>f  iho  hand  is  accom pliflhp<i  by  an  external  rotation  movement  of 
the  slmuldtir  and  a  throwing  out  of  the  hand  by  the  paticnU  The  indeX' 
finger  may  he  afTectod,  M'hilst  the  little  finger  escapes ;  or  the  ihamh 
nuiy  not  be  so  easily  extended,  its  attductor  and  adductor  muscles  being 
panilysetl ;  the  fingers  probably  umnot  be  Bepura.t«<l ;  the  intcroaseoos 
grooves  deepen,  and  the  back  of  the  forearm  becomes  flstt«ned  in 
the  mUKCUlar  atrophy. 

^V^liUt  laul  Imx  a  strong  predilection  for  the  miisclee  already  men- 
tioned, these  may  escape,  and  tho«e  of  the  upper  arm  I>e  attAokMl ; 
namely,  the  Ducbeujie-Erb  group — thi-  delluiJ,  biceps  bmchialis  antioua, 
and  tiUpiiiiLUir  luugus.  To  i\va  group  \*  generally  euperuUled  paralysis  of 
the  Kupra  und  infra -^ipinalors.  This  form  of  pnrnlyitia  is  umially  bilateral, 
and  octfiu^  in  ttiu  more  tnvetenuLo  Ly|Hw  uf  lead  poisoning.  Of  this  group 
of  muKcluK  simietiities  the  deltoid  is  the  only  muscle  aifucuxl,  as  in  u  case 
rep:'rte«l  by  I>r.  ItuzzJinl ;  in  others  only  th«  supiiialor  longus.  When 
the  whole  gruup  is  iilfected  th'e  [Hvtieut  is  uiwblu  tu  lift  his  ami — -it  bangp 
)H»werIeivt  by  hif<  side:  he  t-anniit  Imnd  the  fon-arm  at  the  elbow  owjqg 
to  paralysis  of  the  biccpN,  and  yet  he  can  extend  it,  the  triceps  having 
oscn]>ed.  It  is  said  that  iti  this  st»te  muscular  atrophy  and  the 
disturlianrea  nf  uloiitrical  cnntrartility  are  lens  pronounced  than  in  the 
more  djisNic  form.  In  one  of  rny  f<--nuito  piLtionUi  not  oidy  wais  the 
Dnchenne-Krb  group  of  muscles  iitTecUKl,  but  there  was  sIbu  [tandysis  uf 
the  supimilor  longus  and  i>f  the  e\t<-riHora  of  the  wrists  and  fingers  :  the 
muscles  of  the  polviit.  logs,  and  feet  also  became  weak.  It  was  a  mild 
form  of  an  acute  multiple  piiratyttts,  accompanied  by  aevere  pain  and 
rapid  atrophy ;  it  resembled  the  widely-distribated  paralysis  met  witli 
in  polyneuriliis  both  »»  reganlH  pnin  in  the  uiiLscles,  the  diKtiibtttion 
of  the  piu-idyHin.  and  the  ru|ndity  of  ita  devMop^ent :  the  knee-jt-rks, 
however,  weiv  exaggerated.  In  fatal  cas^s  the  parAlysic  inradea  tlw 
muscles  xA  respiration — for  example,  the  intere<j«tals,  the  diaphrngin,  and 
the  muBclcB  of  the  larynx.  The  muscles  concerned  in  deglutJtinn,  too, 
he^rome  sffected ;  »o  that  the  {uitiont  lie^  in  bed  in  the  donud  dfcubittu, 
perfuctly  helpless  and  unable  to  etit.  Before  the  legs  liecome  paralysed 
the  muscles  are  atunlly  tender  and  the  knee-jerks  exa^^rated.  In  one 
of  my  chronic  eases  the  symptoms  ch>«ely  rewud.led  those  of  bulbar 
|itini]ysis :  the  tongue  grmlually  became  smaller,  and  speech  and  swallow- 
ing difiicuU;  but  there  was  never  the  dribbling  of  tudiva  met  with  in  the 
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claaejc  medullniy  lesion,  although  the  patient  <lied  of  a  suhacuui  pul- 
monary ikflTection. 

In  the  early  «t«ges  the  skin  \%  frequently  very  sentiitive  to  the  priclc 
of  a  pin  ;  but  later  it  may  Ijecomo  analgesic  or  ansesthetic,  always 
bleeding,  however,  when  pricket! — a  I'lrciimntance  that  rcniovt*  it  from 
the  cnti'^ory  of  hy*t-i?rin.  According  to  C_>iiinon  the  iiniv^theitia  nmy 
be  confined  to  lho8e  ]iart8  that  have  been  brought  into  direct  conUict 
with  \vaA  \  or  it  niay  he  widely  distributed,  Hnmunting  to  bemiaiieea- 
iheaift.  Frequently  there  \%  tremor  of  the  afTected  iiiui^clos,  also  of 
the  nnso-labial  and  of  the  tont^ue.  In  one  case  Buzzard  found  the 
third  tien'e  nffectcd,  causing  ptosis,  with  abolition  of  movement*  of 
the  superior,  inferior,  and  internal  recti  miiMrles ;  Ihi;  pupil  wits  dilated 
nnd  (lid  not  reset  to  light.  The  cxtcniiLl  rectus  nloni'  mHV  lie  [HinUyscd 
r)i|>lopia  WAS  obBcrvcd  in  some  of  vny  own  oumis  wirhnut  any  apparent 
nniHCidar  defect ;  nystuguitu  alito.  Tlie  niuscuktum  of  th«  bladder 
miiy  become  affeeted,  cfiusing  incontirieuco. 

One  of  the  gmvest  effects  of  lead  upon  the  nervotja  iyfttcm  \% 
tifvni  -  rc/nn/is.  This  may  net  in  rapidly  without  any  concurrent 
kidney  diaea^c.  It  'w  often  uj**c>ciatc<]  with  hcadai-hf  juid  epileptiform 
seizures.  Vision  may  bo  very  slightly  oVi^curcd,  or  it  may  \>e  lost  tempor- 
arily or  permanently.  Attacks  of  Lntneiuut  blinduuBs  occur  in  theitl«enc« 
of  ncnro- retinitis,  and  aeeni  to  be  eentrnl  in  their  euusnlion,  probably 
toxic,  or  due  to  arterial  isehtemia.  In  the  acute  cerebral  form  of  plumbinu 
the  bordvnt  of  the  diiM;  are  swojku,  ill  defined,  and  irregular ;  the  ditsc 
itself  Ib  hy)>tn-»>mir  and  muttleil ;  the  rossels  are  oliHrnred.  or,  if  iiliBarvable, 
they  arc  narrowed,  and  have  delicate  white  lincK  nuinitig  along  their 
border ;  the  vpjns  are  dist«-nded,  and  occnsionnlly  hemorrhages  are  ficen 
just  at  the  Ixinler  of  the  dine  or  in  the  retina.  This  fnrm  of  neurt>-retinitia 
is  generally  asaociateil  with  eelamptii-  ^eixures,  and  is  nsually  followfHl  by 
optic  atrophy.  It  in  a.  sign  of  aciiLo  plumhiem  rathi'r  than  of  the  chronic 
furnii;  of  the  diBeatie.  It  may  m-ciir  in  young  wnmen  who  have  only 
worked  for  a  few  weeks  or  monthw  in  a  Itwil  factory.  Whether  vision 
be  regained,  or  ]>ermartently  lost,  albunun  may  never  be  present  in  the 
uritte.  'ITie  mahuly  diflfers,  therefore,  from  the  n  euro  retinitis  met  with  in 
chronic  kidney  disease.  De  Schweinitz  and  others;  are  of  the  euime 
opinion. 

InaCend  of  regarding  optic  neuritis  as  in  any  way  specially  related  to 
and  caused  by  eutuniine  poisoning,  it  has  been  attributed  to  deranged 
tnenfitniation ;  to  iir»>mia ;  or  to  lead  acting  mechanically,  and  inducing 
rapid  cffuaion  into  the  ventricles  and  snWracbnoid  spaces,  the  sheath  of 
the  optic  nerve  becoming  thereby  distended.  Amenon'hocii.  can  play  but 
a  minor  part  in  its  cansition,  for  the  optic  neuritis  occurs  also  in  vase* 
iittendfd  with  m^-norrbagia.  It  may  be  a  descending  neuritin,  or  be  due 
to  dlBtenxjon  of  the  sheath  of  the  nerve.  It  is  invariably  met  with  in 
anite  lead  eiicephalcijmthy  when  there  are  aigns  of  inrrea«ed  intracranial 
prcsfiurp.  the  convolutions  of  the  brain  being  fontid  flattened  post-mortem. 
Lead  it«elf  may  not  be  without  some  direct  malign  iuHuence  upon  the 
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disc  and  retiun.  LeuHer  and  DentM-famunn  bave  suggMted  that  optic 
noilritis  nmy  Iw  caused  )iy  irriuitjtig  nr  infective  particles  carried  hj  tlw 
»u(»AracIinoid  Hwid  from  the  CHvities  of  the  brain  to  the  'I'Aginal  «he^  of 
the  o^>tic  oerves.  Many  suvh  adverse  circumstances  may  ooucur  tu 
produce  it;  but  the  two  that  p]»y  the  mmtl  imjtortant  part  are  tlio 
direct  or  indirei^t  action  rif  Imd  salt*  upon  the  diac  »nd  retina,  aod 
the  effect  of  increased  intracranial  pFeanire ;  for  in  fatal  ca»e8  tJie  bcaia 
is  frequently  found  dry  and  firm,  extrvmely  pale,  and  tbe  arterica 
contracted.  Th«  Triovemcnta  of  the  ins  vj»rt'  with  the  condition  of  tbc 
optic  nerve  and  rctitta.     ^Vhen  there  is  neut'o-retinitin  it  is  diluted. 

Parelle  druu-n  attention  to  a  very  interesting  0ot|uel  of  lead 
poiAoninj^.  In  fifteen  caiu><i  of  plumhiRiu  Tancqucrel  notirvd  eralvirnu»- 
ment  of  speech,  but  he  did  not  correlate  them  with  general  puraly&i*: 
it  was  left  for  Delasiuve  to  deinoiiatrat«  thig.  The  aflectifui  apparently 
oeciirsi  irith  conaiilerahle  fr(>quency  in  Fninre,  and  although  it  i«  mot 
with  princijiaily  amongst  white-lead  workers  other  persons  do  not 
mcape.  Contrary  to  what  takes  place  in  alcoholic  pseudo-general- 
paraty»ifl,  tho  inHiience  of  heredity  is  not  oVnterved  in  SKtumin* 
cases :  nor  is  the  affection  met  with  in  womeo.  Forty  to  fifty 
years  of  age  appcarfl  to  he  the  most  susceptible  period.  SatMmi*t 
jisruiio'  ffftutiai  •  /Ktidlijsts,  though  aggravated  by  alcoholic  habita,  ocean 
in  those  who  are  temperate,  and  mUNt  iherefora  he  regarded  as  the 
reault  of  letul  tuxiemia.  It  dilTn-!)  from  ordinary  general  paraljTMs 
in  its  midden  onset.  Violent  delirium  in  fre<|iieRtly  its  first  syuiptum ; 
or  tbero  may  be  an  epileptiform  seizure,  nightmare  or  hallucinatioua 
These  latt«r.  whilst  pretty  constant  in  aatnrnine  gOMral  purulvkifl,  ata 
very  rare  in  lh«  cmliuar)'  form.  In  other  words,  in  atldition  to  the 
usual  eneephidointthic  symptomit  due  to  leitt],  there  are  nightmare, 
ballucimitiona  of  sight,  ininginnry  tei-roi-a,  and  coufiued  idcju  of  )>eing 
pursued  or  of  being  poisoned,  just  as  in  delirium  tremouA.  Occaoiotially 
the  appruftch  of  the  di&mxo  is  ltH«  characteristic,  and  is  slowly  pro- 
gressive. The  patients  steal  like  ordinary'  general  paralytics,  and  tboy 
have  grand  idvus.  'llie  lat4;r  feature  arc  muscular  weakueas,  embamas- 
mont  (if  speech,  wutkness  of  the  iiitelluciual  faculties  and  of  lbs 
memory.  The  patients  sleep  badly,  and  become  excited  towaida 
evening.  Following  u|xm  this  comes  a  stage  of  depression,  when  tb« 
patients  cannot  stand  — they  are  obliged  to  rest;  some  are  complt*irly 
paraplegic,  olhers  hemiplegic  and  covered  with  sores.  Trembling  of  Ups 
aitd  tongue,  and  sometimes,  too,  of  the  arms  and  Is^.  are  very  pro- 
nounced. Speech  is  generally  most  emhnmined  at  the  bcginnioj;,  and, 
if  anything,  it  in  apt  to  be  mnri-  pnjiumnced  in  saturnine  than  in  ordi- 
nary general  [janilysiii.  The  loss  of  memory  is  complete  ;  and  the  general 
hebetude  of  the  intellectual  faculties  is  so  noticeable  that  the  patient,  even 
in  the  early  period,  ]-e«eaibl«s  a  general  paralytic  in  tbe  last  stage  of  his 
illness. 

One  [wint  of  difference  between  natumine  general  pamlysis  and  ibe 
ordinary  form  is  thi-  tt-ndifncy  to  amelionition  in  the  former.      Even  uft«f_ 
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\hv.  ttiird  8tiigo  haa  hoeti  rtiaL-huxl,  ami  tlu're  have  )>e<<n  (!|Hle[)tiforni  auizures, 
idcition  may  return,  the  |«i.ralysiB  diminish,  the  power  of  TC-alkiiig  improve, 
8i>eeM:li  become  more  distinct,  and  the  patient  liecome  more  intelligible. 
CoiHTiirrently  with  thiR  improvement,  however,  he  becomes  extremely 
irrit.ahln  on  provocation. 

llarly  vrithdrawiil  of  the  |>atient  from  the  influence  of  lead  may  be 
followed  by  convalescence  in  from  six  to  twelvi?  mnntht*.  The  distaHe 
tends  to  cnrc  itself  ;  hut  in  some  ca-ttAs,  and  withonf  any  explamilioii,  thore 
is  a  dowfiM'ard  course,  the  fiiUl  termination  being  precipitated  by  an 
apoploctifiinn  or  epileptiform  attack.  If  a  [Hitient  |]oisonud  Uy  luail 
jiuliaeiiucntly  falls  into  Rftneral  [wralyajs  it  does  not  follnjr  that  it  is 
saturnine  ;  but  when  in  a  general  p^iralytic  we  have  a  hi.itory  of  plumbism, 
thia  in  a  point  in  favour  of  the  clhi^  being  one  of  pH<!udogt!nernl- 
paralysis.  The  raoAc,  of  on.si^t  of  thp  two  dinca^cs  is,  indeed,  slightly 
different.  The  bnis<|iie  inception  suggeiits  [isemlo-geiiend-pti.raly.^iB. 
Epileptiform  seizurea  belong  rather  to  the  early  suge  of  this  ilisfjuw. 
There  U  not  the  pi^niiniient  jii^qiiality  of  the  pupils,  and  the  trembling  is 
more  widely  distributed  in  pfwuflo-general  iiaiulysiB  than  in  the  ordinary 
form.  Ite-sidoR  being  more  generalised  the  tremor  is  alao  more  inlnrmiLlent, 
more  pronounce*!,  more  8|)asmoilic  ;  and  it  appears  first  of  all  in  the  hands. 
The  embarrassment  of  epe&ch,  too,  is  greater,  |iurticulnrly  in  the  early  stage. 
Difltiu-bancea  of  sensation,  which  are  rare  in  true  general  paralysiR,  are 
frecjUently  iioti<»vl  ;  and  usually  nonsittt  in  an^psthesia,  especially  in  loss  of 
the  sensation  of  jiain.  In  oidlmuy  gert»ral  jKiralyiiis  the  ilificnse  is  slowly 
developed,  is  progressive,  and  tends  to  death  ;  in  the  plumbism,  on  Tho  con- 
trary, the  progress  i»  quick,  and  even  after  seriuns  and  anxioiii*  ityniptoms 
have  appeared,  the  symptoms  iimy  improve  and  health  he  »lo«ly  regiiine<l. 
Only  a  few  casea  have  ended  fatally,  and  in  these  the  post-mortem 
appearances  were  those  of  ordinary  geneml  pat-alypiK ;  on  chemical 
analysis,  however,  leiLd;  wils  found  in  the  bniin. 

In  another  group  of  eases  symptoms  of  muscular  incoilirclinfttion  may 
Mugj:e*it  a  }i.tr-wiii-lirf>es  due  to  lead  pfji«oning.  Pntiuun  has  wet  with  three 
cases,  Teissier  and  I£aymond  each  with  one.  I  have  also  seen  a  similar 
case.  In  such  patients  there  is  inability  to  coftrdinate  movements 
accurately,  prolaibly  from  loss  of  tho  uuiscular  sense  ;  in  other  cases 
there  is  no  true  incoordination,  but  a  ditutrdered  movement  due  to  loss  of 
power  ill  certain  groups  of  niuHcleH,  the  jin'ii  being  that  of  a  liigb-s tapping 
hoi*e  consequent  upon  paralysis  or  wraktiusH  of  the  exteiiMurs  of  tho 
foot,  BO  that  the  toe  dro[)K  when  the  leg  ia  lifted,  atid  the  knee  hAs 
consequently  to  Vie  lifted  high  in  order  to  clwir  the.  foot  from  the 
gi'ound.  In  Kaymond'e  cado  tho  symptoms  appeared  in  a  male  after 
being  exposed  for  only  two  months  to  lea^l  dust ;  and  in  him  the  in- 
COOrdiniUioii  in  the  legs  set  in  whilst  that  of  the  arms  was  diva ]j[m.'ji ring. 
All  of  I'uinaiu'a  cases  were  in  women,  aged  respocLively  15,  ;;7.  and  45 
yeai-s;  tho  muscular  incobnlination  was  aggravattid  by  closure  of  the 
eye*.  It  was  foUowiMl  by  atrophy  of  the  muscles,  impairment  uf  vision, 
diplopia,  girdle  sensation,  loss  of  the  muscular  sense,  oxaggurated  knoe-jerka, 
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incontinonfc  of  urinp,  aiitl  the  prevsence  of  lea*!  therpiii.  The  [Kiiiit 
specially  notewnrihy  in  l1j«'«c  umes  of  pxoii(lo>Uih«A,  as  in  satumini* 
pBCtH](i-};ermral-[)uru]yeiH,  ii;  ttit'  mpid  tmproveinpnt  under  trentmeni :  m< 
much  an  as  to  duggt'st  a  fiiiiol ionitl  niitl  not  an  organic  diseaso.  Mo*t 
of  tlie  eyinptoiua  Iiavtf  liwn  (.^xiiliiiiml  liy  a  snpfiOwNl  peripllcnLl  teaion  ; 
iiJHJ  it  \A  Hiid  itiat  if  myelitic  cbiingoi  uxi^l  tbey  arv  mrt-  prognMBtr*: 
but  in  a  chsc  rcjM/rt^d  liy  MoiriH  of  Charleslowu,  in  which  there  mn 
the  nymptoniH  of  sjitimiiiin  pw>nd<^>-tal>e8  M-ith  exn^eralMl  ki>r<e<if rk«,  there 
H7U)  ilegvntiraLitm  of  the  |io»U'rior  aiid  laU-nil  coJumns  of  the*  spinid  o«nL 
It  is  cases  Kuch  as  these  and  pseudo-general -paralysis  ihut  ob)i<;t-  us  u 
thiH  point  Ui  ppmaik  tliaV  in  many  ca«os  of  saturnine  [^toriph^ral  neuritu 
the  lesion  is  nut  entii-c-ly  penpheral  hut  ccnti-ul,  or  a  aHuhinutidti  of  lioih. 
Thf  changes  in  the  nen'o  coniroa  may  be  so  slight,  or  so  piirely  ilynamie, 
tbftt  tuxic  conditions  of  bloofl,  (It'rangiiig  tJic  nutrition  of  ^nglJon  celil 
in  the  spinal  cord,  would  pnidiico  such  eyiuptoms  tndin<ctly  by  affoctnig 
the  pRripheral  iier^-cs  fiir  removed  from  these  colls.  Oft-in^  to  iti 
disUnce  from  tbc«e  central  veils  which  eupi-rint«nd  its  iiutrilion,  Um 
peripheral  ]H>rtii>n  of  the  nervous  Bystem  is  neoe«sanIy  thf  mure  'Vttlnei>> 
able.  Niitrttiunitl  chungits  mfTccting  the  ganglion  c-clU  iti  t-h«  cord 
infliioncu  tbu  ])vriphi>nil  tvnuiiuitionN  of  ihu  ncrvijs ;  and  cban^^pa  »flt!cl> 
ing  tbu  puriphory  arv  known  to  intluvnco  ibu  cuntnil  cclla.  It  u  tm* 
that  anatomical  changes  are  conversely  indicated  in  tho  pcnpli«n] 
oervDa,  but  they  aru  duteiL-t^d  ralhcr  by  thu  greater  roatlintuw  wilh 
which  they  rospond  to  mioriMropii-al  stainin;^  ron^nt«.  I>ynatnic  con< 
ditions  may  affect  c^t^tml  rrllH  in  mich  a  manner  that  we  cuinot 
demonstrate  them-— a  ttuienieut  not  only  nppliciible  to  the  epinnl  cord, 
but  to  the  brain  in  letul  enniphabipalhy.  In  Minakow'n,  Oi^Uer'a  gmd 
Drummoiid's  catteM  {uitbological  changes  were  found  in  the  anteriur  oomoa 
of  the  gray  matier  nf  the  spinal  cord  (28).  Before  returning  an  lutswer 
to  the  i)ii«.-itinn  whetbt^r  in  leail  [laralysiH  the  lesion  is  peripfaenl  ot 
central,  let  w-  then  aii-iimulatF!  faciti  ^Niaiing  upon  this  subject  from  the 
experimentAl  as  well  aa  the  clinical  side. 

In  feeding  animals  with  lead  Halts  effectB  are  produced  with 
varying  rapidity.  On  absorption  of  the  lead  there  occur  Iom  cf 
apjietitc,  a  peculiar  ner^'onsncss,  conRti|)ation  nr  diarrhim  with  diirk  cUMll^ 
atlmminuria  and  nipid  emaciation  ;  death  generally  «nsuea  when  one-Uunl 
of  the  body-H-uigbt  has  been  lott.  Many  female  mbbtts  thus  treatsil 
died,  anil  on  chemical  exunicatlon  we  found  lead  in  the  fretu&M.  Tke 
tendency  for  animals  to  become  pregnant  is  diminished,  an^l  in  ray  own 
cases  the  male  mbbits  seemed  to  luiw  all  aexual  desire.  Must  uf  lbs 
animals  were  paralysed  first  in  the  himl  legt>,  so  that  in  walking  Uwj 
dragged  the  limb«s  or  they  progresaed  with  n  peculiar  skipping  xatprmamA  •■ 
Bubeequontty  tbc  foro  limbs  became  paralysed  and  the  animals  died  fat  eov- 
vulstons.  At  the  ]>ost-tnortem  the  lungs  were  fmiiul  cotigmtcd,  and  0» 
kidneys  also ;  but  the  peculiar  feature  of  »1]  okM'a  of  acute  Icutd 
— in  human  beings  as  well  as  the  lower  aoiinals — is  the  extromv  npwJitj 
of  deeoropositjon.  and  the  very  strong  odour  that  is  generalod  thrfrltf.'^ 
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A  few  hours  after  death  the  ofirpse  is  nlreftdy  putrid.  The  ruatlitnisw  with 
whir-h  pLrAlyii>ii4  'm  pmdiic&d  tn  the  hind  liniba  of  animnls  givt^s  uh  the 
opportunity  of  gtmlyitig  the  efTvcts  of  leatl  upon  the  vurimiB  orjfstis 
iiinl  peripheral  nerve?.  IV-jeriiie  maintAinB  that  thf-rc  in  a  iTimhined 
It'^ion  of  anterinr  rcHfil!*  xt\<\  spinal  horiifi.  with  pffnph»*ral  nftiiritiR;  whilst 
Gi.nnbatilt  niid  Ch&rcot  uttrituite  the  disordered  motion  attd  Knsation  to 
;i  special  form  of  peripheral  neuritis:  the  neiiritia  being  PegmentJirj.*  and 
pcriaxin),  and  thwefoj*e  distinct  from  the  VVallcriRn  form  of  dof;<>itemtivin 
coHBuqueiit  upon  section  of  the  nerve.  In  penaxi.'il  iieiiriliR  the  iixis 
cylinder  is  S[wi.red  :  the  alteration  is  confined  to  si-vt^ral  nf  lh«  annular 
Mt^mont-s  of  Rnnvior,  vrhilat  alxivt?  and  Whiw  thpsfl  thn  ncn-c-tihre  ig 
norniaL  Tlie  lesion  ditt'ers,  therefore,  from  thai  met  with  in  Wallerian 
degeneration,  in  which  when  the  fibre  is  altered  in  its  course  the  change 
iixlftnds  tf»  i(8  remotcs^t  pirt.  It  ix  owing  tj>  the  maintenance  nf  the 
integrity  of  the  *x\*  cylinder  that  the  niorhid  etAte  may  be  rcniedi* 
able ;  immetimos,  however,  even  in  periaxial  neuritis,  the  axia  cylinder 
becromes  fraj^nientvd,  and  then  there  wcurn  a  jK-i^tiliar  im^i ti cat iuri  of 
M'nllerian  d« generation,  which  elill  may  Lc  followed  hy  a  rogenemtion  of 
the  neiTc  throughout  its  entirety.  However,  Gombaiilt's  views  have  been 
combated  hy  Pitres,  who  does  not  bvlieve  in  the  integrity  of  the  «xi» 
cyliibder  in  periaxial  neuritis.  These  ecgmontary  neuritoa  are  found  in  a 
large  number  of  infective  and  toxic  diaeasos  ;  and  the  frequency  with  whieh 
lii-isKiud  \\A%  found  them  in  tiibt-rciilar  acid  caiioerous  ])atient«,  in  old 
people,  and  in  perit«nitiB,  thmwt-  Homo  di>ubi  upon  tho  interprfitation  of 
them  in  lead  poisoning.  It  i«  a  question  whether  wo  can  regard  them 
as  true  neuritis,  or  eimply  as  a  myvlinoiiourLtis  such  as  is  met  with  in 
diBMcrainatod  scloraeis.  That  aauiniinu  jwriaxial  nonritia  o<:cura  there  is 
little  doubt,  and  ««  little  of  the  tendency  for  the  nerves  to  be  regcnL-mted  ; 
for  thus  \\K  xaxvX  explain  the  rapid  and  spontaneous  cure  of  the  jmralysis 
whifh  takes  plure  within  two  or  thri.'«  weekti  on  suspending  the  |K)is(m, 
and  the  fai-t.  too,  that  tho  paralysis  may  1»g  v<^rj-  slight. 

Most  neurologists  insist  that  the  k'siun  in  lead  iKusomng  is  peripheral ; 
and  in  chronic  cases  of  wrist  dn>p  the  (HTi]ihcniI  nerves  are  certainly 
the  Beat  of  well-marked  interstitial  neiiritiB  ;  hut  are  the  anterior  horns 
of  gnty  matter  in  the  spinal  conl  ipiite  hralthy  T  IVJerine  ftmiid  etuLcigcs 
in  thtt  iintdrinr  roots  correa|Kinding  to  those  in  tho  altered  peripheml 
nerveB,  mid  so  tlid  Vidpian  ;  and  we  must  remember  that  in  acute  K'ad 
IKiiaoning  in  miut  or  animals,  when  tht;  onset  of  [taralysiH  ha^  been  mpid, 
the  most  caroifnl  miemBcopical  examination  may  fail  to  detect  pathological 
cliange  iu  the  nerve*. 

As  the  elertrieal  enndition  of  paralysed  miuwlBS  will  he  d(«lt  with  un<lur 
article  "  Peripheral  Xeuritis,"  it  !.■*  sufficient  here  to  state  that  in  limd  palsy 
there  \*  marke<l  low  of  faradaic  excitability  ;  whilst  thiTe  may  bi-  normal 
or  exagge^rattrtl  reB[H)nsn  t^t  galvani.sui  tf  the  |uiralyBis  bo  nol  of  long 
standing.  Occjisionally  in  plumbie  paralysis  a  small  indolfut  swelling  on 
the  back  of  the  wrist  is  noticed  ;  it  was  first  described  by  Gublev,  and  it 
iionveya  the  impnwsion  of  thickening  of  the  extunHor  tvnduns. 
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Considering  its  frmiuency  plumbism  U  not  n  frequent  cause  of  inmn\ 
nnr  ilwit  niniital  drriuigcmtnit  oci-iir  willmut  noni«  jiretnonttion.  X< 
aikI  again  a  caso  is  mot  u-jth  prcsc>ntin>;  symptoTnii  nkin  to  hyAtcrM 
alcohnlii:  intoxication,  which  is  folluwetl  by  convuUionK,  coma,  and  (I<'a 
but  in  <>tli<<rfl  aympUmiH  of  iiiciaiiclkilia  ailvHiice  ehiwly.  or  then* 
ACUt<^  delirium  itctompHtiiwI  by  hallnci nations,  with  or  withmit  affivlioii 
•peech,  v-hic'h  L(>n<l»  to  bo  remittent.,  anil  to  recur  at  night.  Ckrcaaiona. 
the  delirium  lik«  that  nf  acute  niiitiii  dcvcln|w  oiiddunly,  the  only  coi 
plaint  hanng  boon  hendachc  It  is  of  a  noisy  character,  and  so  vio 
is  the  [latieiit  thitt  il  umy  bg  necessary  to  restrain  him.  In  the  interv 
cunsciousiirBd  may  \w  ru>^ini^l.  TIhi  (utti^'nt  may  be  bItiKl.  the  urii 
quite  fren  from  alliumin,  attd  the  tcmpcr.ituro  rather  below  than  »!» 
the  normal.  As  the  [iiin)xy*nitf  keep  recurring  with  increasing  sevei 
the  medicinal  means  a<li)]itud  to  rwUiiti  (|iiietiide  and  indur«  alpep — foP 
example,  bmmidoH,  morphia,  chloral,  or  hyoncino — tinfurtunately  tvnd  only 
to  precipitate  the  sufferer  into  d(!e]i  coma,  from  which  he  never  rallin; 
death  being  pnwndRl  by  a  rapid  riue  of  the  tent)H'mture.  CuM  a( 
monomania  hii.\'»  bi!H<n  ret^oided.  ^^'he<n  mental  symptom*  arise  is 
plumbism.  etetting  aside  acute  eiicephaloptithy,  they  have  usually  bMB 
part  of  a  serins  r<>t)embling  gtmernl  jmndyHvti,  nneh  aa  w«  have  dearrihod. 

In  (ktulhs  from  plumbittm  liuul  is  gem^rally  foinid  in  the  inUminl  or; 
III  my  own  cases  Professor  Bedsun  found  the  largest  quantity  of  It-ad 
the  liver,  and  next  to  it  in  the  nfln'niia  R\-flt4>m.  t'liisfiorow  found  m 
in  the  nui8cle».  U  is  found  in  the  bonea,  in  the  kidnoya,  in  t 
twtiolM,  in  the  fn?tuscR  of  lund-poisoned  animals,  and  in  ovarian  tutntrare 
Bedson  examined  the  brenat  milk  of  a  nursing  whice-lMul  worker  under 
my  care,  Init  faikx]  to  find  lead  in  it  Dr.  Honeylmrne  of  Bradfonl  hu 
shown  that  in  pliimbiKm  an  increased  amount  of  iron  is  deposited  in  the 
lii'pT,  an  intereating  observation  when  viewed  in  connection  with  th* 
lUiwmia  of  leitnrnine  poisoning. 

What  is  the  relation  of  saturnine  poisoning  to  ahorium/  Tktem  \mi_ 
actually  pass  through  the  placenta,  t  That  it  does  so  seems  provMl 
the  fjict  of  it«  pro«ence  in  the  fwtus.  Porak  has  experiuien 
dvmonstnttfMi  the  passage  of  areenic,  copper,  lewl,  mercury,  and  phi: 
phi>riis  through  the  placenta.  Id  toxieological  autopsios  the  peesibility 
such  poi^nH  having  traversed  the  placenta  shouM  be  bonie  in 
Pomk  foimd  that  lead  is  very  poisonous  to  guinea-pigs,  but  that  alwtriv 
in  them  is  Iv**  frequent  than  in  other  animaU ;  although  denth  of  t 
fietiis  is  very  apt  Co  occur.  It  happened  thrice  out  of  six  expennien 
In  other  animals  stilt-birth  was  a  constant  feature,  and  post-inorrem  tb< 
were  found  tln^jMv  of  the  ventricles  of  the  brain,  and  thickening  and  aUtv 
discoloration  ui  the  e|M>ndymu  of  the  third  and  fourth  and  Utuntt  rentridna 
This  eerebral  lesion  ami  the  chemical  presence  of  lead  io  the  central  Dfrmut 
system  explain  the  paralytic  phenomena  obaerved  in  fu-tUHw  at  the  tivt 
of  their  birth,  and  the  cunvulsitms  and  early  death  of  the  chililren  at 
workers.  Rennert  has  clinically  confirmed  Porak's  oheerratinna. 
found   the  children  of    potters  sufTering   from  plumbism   to    be  k 


!C|>halic,  aii«l  iKhC  they  dit^l  within  a  few  d&yK  after  tiirth  from  conviil- 
Thi.i  is  my  own  e3:perieiice.  Leiul  pasaes  ruiulily  tiimiigh  the 
intA,  and  Hitliiaes  iMeU  tlinmfth  thf>  fa>tM»,  being  found  in  the  liver, 
the  nervous  systeiu,  attd  in  tlie  »kiii.  U  is  eliminated  i^lowly  by  ibe 
uis.  WefoundO'l  milligmmnia  in  lh«  lifjuoi'itninii,  luiil  in  tive  fit-titsce 
wiiH  O'OO  niilligrrimnte  of  leiid  in  wich.  The  Itlnnd  alao  contained  a 
The  pincenui  ha»  ap[Hit'eritly  liulti  |Kjwer  in  fixing  lead.  The  acci- 
lento  observed  in  gnturnine  intoxication  in  th»  nowly  Ixuni  dt^pend  appar- 
mtly  for  two  r«a<40)ii4  n|>on  accuuiulnLion  of  thti  poiituii  in  ihn  Kniilnd 
nenom  sysiem :  firat,  there  ia  dnijjsy,  with  thickuiiing  uf  the  epciidyma 
it  the  ventrifles  of  the  bmin  ;  mid,  seiondly,  when  bf>ni  alive  the  fn?tii9os 
|O0n  die,  [Kiralytic,  piulKiMy  fiijiii  tixntiun  of  the  poison  in  the  brjiii. 
It  b&ti  been  stated  thiU  lejid  ie  only  cHiniiiiLtod  by  the  kldiieyit  nhen 
the  urine  is  Rlbiuninoila.  This  is  incorrect :  wo  fro<|Uencly  found 
Lracvfl  of  leiid  in  tbo  iioii-albiiniiriouti  uritit-'s  of  fuinate  putiuEit«.  In  ibo 
rile  fairly  hirge  quAntitie*i  of  Ifttd  nuiy  ho  found.  Saliva  uIbo  may  eon- 
Eain  it ;  wc  found  it  ia  »w««it,  but  not  in  the  niaitimary  scciwliun.  It  lm« 
hM-'Ontly  been  ^hown  that  tlio  prini;i[)al  miHle  of  oliniitiHTton  uf  lead  fruni 
the  system  Ik  by  the  ftttccn.  Dr.  IHxon  Ma.nn,  in  Ji  firrica  of  curefuUy- 
Bombirted  analyses  of  the  urine  iind  fivoe«.  both  in  cbnmic  pbimbiem 
Uid  in  ])aUuntfi  to  whom  a  fiiw  doBiui  only  of  lend  nnilMte  bad  lieen 
pven,  has  not  only  dcraotiatrat^d  that  hy  far  the  largest  tjiiantity  of  lead 
leaves  the  syxlvm  by  the  stools,  1)ut  that  in  certain  cases  its  presence  ciin 
Lhf!  drniomtti-Htcd  in  the  fiiices  when  the  nrinii  doi»i  not  contain  a  tracn  of 
the  mi-tal 

U  is  saitl  tluit  iodide  of  potjissium  favotirs  the  eLitnlnation  of  lend 
frnm  the  system,  but  ths  inrreaae  ir  hardly  perceptible.  In  plumhism 
there  is  defective  elimination  Iralh  of  urea  and  of  uriv  at-id.  Ueteiition  of 
uric  acid  in  the  system  is  regarded  as  the  cange  of  tf^iut  in  plumbism, 
owing — «-■*  Ciarrod,  ({Alfe,  Ilnig,  mid  others  nniiiitain — Ut  lead  diminishing 
the  alkalinity  of  the  blood,  lessening  the  solubility  of  uric  acid,  aud  thereby 
itndering  its  excretion  by  the  tirine.  Sir  \Vm.  Roberta  'pieations  the 
ct  determination  of  gout  by  lo.id  ;  he  believe*  that  lioth  the  gonty 
iathesis  and  lead  poisoning  have  the  miuo  tendency  (for  which  he  has 
ined  the  tenn  "iiralosis")  to  precipitate  crystftlline  urates  in  the  tissues 
>r  Huids  of  the  Ixidy.  ThiK  tmluinini;  unitovis,  he  imkiuf;<iiis,  it  «imply 
uforced  by  a  prevtonsly  tvxisiing  gotity  tcMdcncy.  In  tho  North  of 
in^^and  we  seldom  meet  with  gout  and  pbimbism,  and  in  the  few 
cases  in  which  I  have  observed  it  there  bus  been  a  strong  herediUiry 
.disposition  to  gout.  In  devcml  cattes  the  uliniirLtition  of  lead  by  the 
Ifciilneys  seemed  to  be  inversely  proportional  Ut  that  of  uric  acid.  That 
leud  docs  favour  the  retention  of  uric  acid  in  the  syst^-m  is  jirolifiblu; 
and  from  the  reikdinetw  with  which  gouty  scizurt's  in  the  l.rf>ndon  hospitjils 
bitvi:  fjillowed  the  adinitiisLnitiim  of  small  iliDtes  oE  plumbic  aci^tati',  gout 
and  plunibiHm  seciu  at  lirst  sight  tb  lie  causally  related  Ui  each  other. 
I  am  not  alone  in  maintaining  that  the  relationship  of  the  two  is  not 
immediate  or  direct.     Professor  Kb(^tei^  of  (>ottingen  Kiys,  "  I  have  ci»me 
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to  the  conclusion,  on  the  te&liniony  of  doctors  to  the  I(*arl  works  on  Uw 
Upjwr  H«-tz  Mountains,  where  gout  is  of  rebitively  froqiiont  occiinrm*, 
tbkl  with  gouty  iiidividuaU  lead  pnisoning  iti-ongly  predisposes  to  b  ffsvxj 
Boiuuro."  KbsUiin'fi  opinion  confirms  UolwrLs'  ami  my  (iwii.  Ihirin^  ifce 
year*  IslS-i^S,  in  the  lead  works  of  the  Uppwr  Hurtz  MounCiLttut,  1103 
cases  of  plimiUisin  came  under  olwi-rvation  ;  of  vrhith  1 0.1,  yr  1»'3  percent, 
presented  ^igiiH  of  gniiu  It  ia  diHimli  Co  exjilaiii  wtiy  the  associatioB  >i 
plnrnhiiiim  and  ^ont  should  be  ao  frcipiently  ohsorved  in  r»ndijii  and  h> 
eeldoiu  in  Xewcaatle,  I<>liDburgb,  and  on  the  Hnrtic  Mounraina.  It  it 
probcible  thai  thn  explatiatiem  is  to  Iw  found  in  thu  dilfercncf'  in  the  UfA. 
cxionifd  circnn):itancoA,  and  hygienic  precautions,  and  in  tho  habtt«  U 
tho  people  ax  re^rds  the  use  of  stimulanl-s,  l»eer  dispiwiiiig  ui  uratov 
more  than  whbky.  Tho  fact  ri'inaintt  that  in  ihwe  diHirirts  where  gjooi 
\*  iiifiT<|Ucnt  tho  disease  is  not  |>nimotcd  by  chronic  loiul  ^Kiisoninff ,  ImiI 
whoro  gout  premile  even  email  doses  of  Itiad  ecetn  sutlictont  to  ])n.'i 
gouty  symptoms. 

During   lead    colic    th«   urine    ami    iirea    ara    dimiiiishecl;    Imt    lb 
criua  oiic«  over,  they  gradually  mu  to  uear    ihc  nornuLl.        Voni  '  ' 
diarrTlon  induced  by  npcrlentA,  »nd  tJie  alienee  of  food,  d(Hi>j|.)c»>  t<  ' 
this  deficiency.     The  toUd  iiitroi;en  «1iminat«>^l  was  fouml  by  Kiimioot  Mni 
llrunellc  to  bo  diminished  during  colic.      In  my  own  cases  the   ur«  wu 
only  a  half  or  a  third  of  tho  normal.      Potatn  HiaNut  that  tho  liver  \»  ditntr. 
ished  in  iiizo  durinj^  colic  ;  but  this  it*  doubtful,  a«  at  thi^  pnrticuUi  '.  t. 
nvvin^  to  thus  relriiotion  of  the  abdomen,  the  liver  a»c«nds  iituler  th.- .  ■ 
arch,  Ixioomes  leos  oblitpi^,  and  diinini^hed  in  ita  vertical  din  meter,     lb  ]  i 
function  is  derangwl,  for  pjilhologiKil  urobilin  may  W  found  in  the  urv 
The  glycogenic  funetion   is   particularly  disturbed   during    coUc,  as  lU 
administration  of  syrup  ia  said  to  Iw  followed  by  glycoauria  ;   but  in  n- 
own  exiwrinicnl*  ujHin  rabbit*  the  liver  always  contained  glycojieii 

As  regards  the  olimination  of  uric  acid  in  pIumbJAm  th(*re  i- 
able  diSercncc  of  opinion.     Garrod  maintains  that  it  i4  dimini^i:. 
the  attack.     Surniont  and  linnivUv  found  it  diniinishtKl   in    four  oai  n 
eleven  cases,  after  colic  increased ;    the  increase  or  diminutiiHi  of  6i 
uric  acid  wm  in  no  M-ay  proportional  to  the  severity  of    the  colic.  a»t 
old  Bfituniino  patients  tended  to  pass  it  in  excess.      In  my  own  1 1  ni 
expericnre  thn  amoiint  of  uric  acid  has  varied  ;  it  haa   iw.»nietini(  • 
as   high  a»    12,    I*j,  and    21    grains   [wr  diem;    the    noruml    Iwin.: 
gramme  to   1   gmmnm,  or  7    to    15  grains,  whilst   tku    lowest  wa->  ' 
gramme  or  2  grains.      In  tho  Ult«!r  case  ibe  urea  also  w^u    frtH.u-rr 
mufh  Wlowthe  normal ;  and  it  is  an  iiit«re»tingi>oiut  that  tin  tho  il.i       ■ 
]iatiunt  passoil  the  largi^st  quantities  of  urea  she  was  free  frxMn    hi-i.  ' ' 
The  urine  generally  contained  a  trace  of  lead.     The  elitninaiton  ■■'-. 
and  of  uric  acid  may  be  inversely  related  t«i  uiich  other  ;   as  jf  i|,,.  .„ 
of  the  mulal  in  the  UikkI  favourci]  the  retention  uf  uric  acid  in  thr  ^ 
.Sumiont  and  lirunclle  found  the  ainount  uf  rroalin   and    hii>pur:>. 
increased,  an  interesting  |>oint,  seeing  that   the  total  nitrc^on  and  ana 
are  diminisheil ;  it  indicalee  how  profoundly    mutabolism    19   alTevftd  ■ 
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munuiiti  poiMoniiig.  Goetze  nf  \Vur/.)iiir^  niaiiilaiiis  that  in  thu  itrthrititi 
attKckfl  and  culic  uric  acid  kuepi*  l>u!i>w  tlia  nurmal,  and  renuiina  low  for 
some  timo  aft«r  the  attack.  During  dirunic  ]iluiii1>imti  it  tltK-luutes  within 
the  limits  nf  the  narnial.  He  aUo  found  that  in  the  ac-utc  iiltucks  chlorides 
were  thrown  off  in  Bmiill  nuantity,  ami  incriM»e<l  »nlisc'|uently.  0£ 
thu  oliniinatifin  of  iilioBphoric  aciil  by  the  kiiiuDys  ncit  much  is  known. 
Taking;  30  to  50  grains  of  phnsphnric  anhyilrido  as  the  daily  avorago  in 
heoltli.  I  found  that  it  t'arivd  from  2o  to  77  graius.  Uoutiw  found  it 
ulurayn  low  in  rhifiiiic:  pliiniltiitm.  Some  writcnt  have  alludod  to  tho 
prownee  of  hicmaU iporphyrin  in  th«i  urine  aft*T  had  t-oJic. 

The  morlnil  ufuifoptt/  of  uculij  plumbiam  is  practically  nil.  In  lead 
cnccphalofMthy  lh<'  lirain  may  Im  Hlirunki>n  and  dry  ;  it  may  appf^ar  &r  if 
it  kiul  been  compre«A«d,  all  tho  Mijod-vciuicU  1w:ing  conBlricIci).  Tho 
brain  suhstauce  uuiy  Iw  ]«!«  and  uxtrvrndy  fimi,  or  poie  and  a-dematouB 
M  in  COMB  of  iirwmia.  The  timall  intot^tine  may  bo  oxtromely  conlracl^d 
in  places.  The  kidneys  are  gcnL'rally  stat«<l  to  be  atrophic  and  the  6cat 
of  interstitial  nephritJK,  Uut  lhi»  is  priiici|Killy  found  in  the  chn:>nic  tancs. 
In  anit4t  l»ul  poi.<)niiiii^,  hnlli  in  man  .iikI  animalfl,  the  npithi'linm  of  the 
convoluted  tulmleis  itt  enUryeil.  and  tho  pi-otoplasm  is  tlie  st'at  of  cloudy 
swelling,  bt'coming  fatty,  gi-anular,  aiiri  rapidly  hre-iking  ilown  ;  the  dfliria 
of  it  may  be  seen  in  the  interior  of  the  tubules.  The  change  in  the  kidney* 
18  therefore  parenchymatous  at  lii'st,  and  ia  frequently  accomjmnicd  by  iwme 
degree  of  glomerular  nephritis  :  fi>r  the  afl'erent  rt^isel  to  tho  gtnmenilna 
may  be  tu?en  nuirounde*!  Iiy  nuun-rous  round  cell*.  Bowman'**  capMiile  ia 
thickerieil,  an<l  there  is  a  mulliplieatiuu  of  the  eells  that  tine  it^t  interior 
or  of  those  that  lie  between  the  coils  of  the  capillaries.  From  the  external 
BUrfeice  of  the  glomenilus  round  cells  may  be  observed  penetrating  between 
tho  convoluted  tubules,  causing  an  increase  of  tho  conneetivc  tissue  at  this 
jmrticular  jtart  of  the  kidney,  and  giving  rioe  iberefom  to  an  intenttitial 
i]C])hriti)t  dt'eondiuy  to  tho  paronchyiuatous.  In  rniphHsising  the  fact  of 
tulmlar  nephritis  being  the  primary  lesion  in  lead  kidney  I  am  nut  ignonint 
of  the  view*  hi-ld  by  other  pathulogiMtM  ax  to  the  crMidition  of  Ihu  inlvr. 
Etitial  tiiwue;  but  changeK  therein  xoem  rather  to  follow  IhiMuoecuniiig  in 
the  tubular  cpitheliuto.  Ollivier  mention*  pai'enchyniatoua  nephritis; 
and  in  tho  kidjioyt  of  animals  uxpcrimenUdly  trejiled  by  C'liaivot  and 
fSomlwult  them  w^ru  degeru'nLted  upitheliul  celht  in  the  tiitiuli  uririiferi, 
with  proliferation  of  flniall  riiiind  ci-IU  around  iho^e  tubuUvs  only  wlionc 
e]Mthcliuni  van  alTucted.  Cuen  ami  d'Ajutolo  found  in  ndiliils,  killed 
at  varying  porioila  after  tho  admiiUHtnition  of  ueeuito  of  luid,  tliat  tho 
epithelium  of  the  urinary  tnbule.i  first  tieoamc  swollen,  then  df^ciienited 
and  uhcd  ;  aiul  that  in  the  more  i^hitmic  ciuuvt  there  was  a  glomerulitia 
followed  by  thickening  of  the  vcajm-U  and  inter«titinl  nephriti«,  Tho 
more  recent  ex|;erimentH  of  llii-sch  upon  guinea-pigs,  detailed!  in  liisThesis 
for  the  Dneloratd  in  Medicine  of  t^'ipz.ig  Iniviirsity,  revcalwl  extenaive 
swelling  of  renal  epiihelia,  degeneration  and  Bhcdding  of  the  aame 
accompanied  by  the  presence  of  hyaline  tube<aat«  in  site,  thickening 
of  Rownuui'a  capsule  and  the  presence  of  round  cells  Iwtween  the  tulinleo. 


Hir*cb  i-alher  re{j;iirdB  the  epitheliid  uti*]  iiiH!rsutiiil  vlmn^f  Ji»  iKKnirnn^ 
siiniiltineoiisly ;  l>iit  i\»  he  states  that  epithelial  dcgcncratinn  conititutm 
a  Eoature  coii»tantI}'  foimd  in  all  lead  kidneys,  and  in  tho  H|j«cific  Idiott 
caiieed  by  lead,  he  too  is  clenrly  of  opinion  thiit  it  m  one  of  tho  eftrlieA 
und  principal  effectii  «nii»ed  by  Ie«d  in  thet>«  ovf^ntw. 

Lead  aot»i  very  irijnriotisly  upon  the  eliniitiatiiig  organs.  The  Uwr, 
like  tliti  kidneyt).  in  the  seat  of  innrked  chan^iii.  It  is  in  this  orgsn  thai 
th<«  largCiit  nnirtiitit  of  load  ir  found  on  chi'mir-al  anAlysis;  the  liver  lonk* 
fatty,  and  uii  inicroscopicnl  examiiuitioii  the  hepitlc  celUiire  obtserred  lu 
Iw  atrophioii  and  grannlar,  or  to  be  the  wat  of  advanced  fatty  degen***- 
tinn.  tn  •mmo  cm-sas  thot'<*  in  inu^rcellular  cirrhnsift;  in  others  a  nuirked 
intTeane  of  connective  tiMiie  l"etween  the  lobides.  Whatever  view  va 
t»kn  of  lht>  )):ilh<>lo}{V'  i>f  pliimbttini,  it.  miisl  lie  adniitt^Kl  thai  Iiiod  rapidly 
derange*  mi'tiiKoJisni.  It  dc«troys  thn  functional  activity  of  the  liver  and 
kidneys,  slowly  inducing  changes  within  iheir  M-rreting  cells  ;  and  ultliou^ 
wre  cannot  forgiit  that  certain  aymjitoms  of  cnrephnlopcithy  dcpt^nd  iipun 
the  preoonce  of  Ina^l  in  the  bi';iin,  they  are  more  prolmldy  caused  bv 
auimid  poisons  retained  within  the  system  during  iiiade<]uate  hupatie  and 
r4>nal  cHndnatioti,  a  proof  of  which  autft-intoxiralton  i»  that  in  some  of  mv 
cases  of  fatal  natnniine  encpphalopatby,  cbu^cterisod  during  life  hi~ 
convulsions  and  coina,  not  the  slightest  trace  of  If3ad  was  found  in  lbs 
brain  after  death.  This  opinion,  fully  expressed  in  my  GouUtonUo 
IjOCturftsi  (IH'.)l),  has  met  with  conitidemble  acceptance.  In  Aniurica  tb» 
treiitisea  of  Hughes  and  Carter,  and  of  Miller  and  lUng,  lend  iho  wn^bt 
of  their  authority  to  it. 

The  Irniliiirnt  of  Iwid  poisoning  is  preventive  and  curative.  'Lead 
pipes  for  tho  conduction  of  drinking-water  should  lie  disusv*!,  and  tboir 
place  Taken  hy  pipes  mode  of  iron  or  gloss.  Lead  cisterns  for  the 
storage  of  water  for  culinary  ptu'poees  should  not  be  allowed.  All  drink- 
ing-water should  be  IranHmitt^'d  direct  from  the  main  into  th<?  holing*,  and 
before  being  used  in  the  moniing  the  water  should  be  run  off  for  a  lew 
minulet  at  tirst,  so  as  to  empty  the  IojuI  pipe.  Th«  addition  of  cArboiHfif 
of  linie  or  tiitioa  to  water,  provided  no  excess  of  carbonic  ucii)  be  praaeot, 
frequently  :illows  of  the  formation  of  a  protective  covering  on  the  interior 
of  the  pipe.  Tho  presence  of  micro^»'guni«rae  in  water  inc^(^ase•  itt 
solvent  power  iipfHi  le;ul,  owing  to  the  influence  of  chemical  products 
formed  during  their  nm]tiplieii.tion  ;  hence  M>witge-[)olluLod  w&ter — whkA 
also  contains  chlorideo,  nitmtus,  and  nitritee^is  especially  duieerow- 
Tn  .slock  the  re-tervoirs  with  fish  is  an  inox{>engive  and  eflicieut  metliod  of 
reducing  the  plumtjo-solvenl  action  of  niotnland  water. 

As  regards  industrial  load  jxiiaoning  the  Home  Olfieo  hma  iaaoed  r*> 

Silations,  the  strict  enforcement  of  which  in  factories  has  beon  banefiaiL 
en  and  women  therein  eniployiMl  should  bo  ini-^lirally  inspectad  onee  a 
week,  and  an  increasing  aiia-tnin  should  be  rugurded  as  a  dtequaltlicatMii. 
Fretjupnt  abbition,  the  wearing  of  ovendU  and  respirators,  and  washiw 
before  eating  diminish  the  risk  to  some  ext«nl ;  but  the  women  arc  neahl* 
to  take  the  prescril^  bathe  at  th{!tr  muiistnuU  periods.     Waahiw  th* 
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hands  with  water  vuiitniiuci^  hypocbtoiiu  of  soda  vr  pdraflin  is  h  gcxKl 
j»n*voiitive.  AciduUwd  drinks,  cumpoeod  of  water  in  which  Bulphuric 
acid  aiid  magntwiutti  stiljihjilv  we  dinsolved,  niid  lo  which  lemon  h;w  bwii 
lidded,  aru  |)niviikil  in  nil  whitu-kMd  fuctunL-a,  and  the  WDrk-jxrojilu  lu-e 
cncoumgcd  to  drink  fro«ty  of  ihoni ;  Wl,  fi»  I  hftvo  snid,  iho  |)rov(.'iirivc 
puwpr  uf  theH'  drinks  i«  fculili^ ;  Jin  excess  uf  frue  8iit|ihiirlc  acid  in  ihe 
WHt«r  ^roukl  ixhUhkoIvu  uny  tjulpbute  uf  loud  ftmuod  ict  tU«  aliuiontiu'y 
tract,  and  the  tendency  would  lie  favoured  by  the  presence  of  fivali  lemon 
juice.  Besides,  aulplutte  of  lead  in  sulublu  in  the  hydruehluric  ucid  of 
the  gastric  juice,  'flit*  ak-oholic  Imliit  fltri>ii|;ty  prLHUHpiMies  to  jittimbii>ni. 
Milk  should  form  a  Inrgc  jtart  of  ilic  dietary  of  the  work-people ;  and 
iiu  [wrsori  sboidd  be  ;illowixl  to  work  in  u  wliite-lead  factory  before 
br«akfiiMl,  for  clinical  cxijcrienec  und  cxjicrinienl  kiivc  doinoiwtmted  that 
the  pn-aence  oi  fwy!  in  the  stomach  diminisliea  the  ftolvont  influence  of 
the  gaslric  juice  upon  lend.  The  mldition  of  a  email  quantity  uf  sulphur 
to  the  milk  incivjiaca  its  pmtccti%-e  powers. 

For  iIr*  colic,  if  not  severe,  a  mild  purgative,  such  aa  mjignesium 
sulphate  or  cuHLur  oil,  may  be  sullicient  :  but,  Khoubl  it  bi;  ari^omiHuiied  by 
vomiting,  effcirescing  miytnrcs  may  Ui  Irii-tl,  und  «noraftfl  of  warm  water 
ami  olive  oil  resortwl  to.  ShoiiUl  the  JiViominal  pain  be  severe,  small 
dustiB  of  tineluri^  of  itpium  or  of  iHilliuIanna  itmy  Im  arlded  Ut  the  aiierioni ; 
or  A  hypo<lcrmic  injection  of  morphine  and  atropino  may  l»e  fulministerod, 
or  belladonna  fomentuttoiis  applied.  A  mixture  of  magnesium  sulphate 
and  [H)ta»;inm  iodide  j;i'iir!'iilly  acts  well.  Occasionally  it  in  ilitlimilL  Ut 
rt'licve  ihf  (olic,  but  it  will  gencriilly  yield  to  tho  itiflin--rice  of  a  wjimi  luUh. 
When  the  colicky  [>ain  and  lomilin^  have  Iwen  relievwl,  or  when  colic 
alone  in  prcJicnt,  mnnosulphitc  of  MKJit,  in  Hve-^rain  diMita  ihricu  flaily, 
has  a  wonderful  inHuence  in  nwthing  the  general  synipt'jniB.  In  a  mild 
caae  alKlominal  pains  and  [landysiK  (piiekly  diBappear  under  it»  inlluenre. 

As  an  climinant  pntaasinm  indido  still  findii  favour,  and  rightly  ro  ; 
but  in  the  early  part  nf  the  treatment  of  acute  pliimbism  it  dhould  l>e 
use<l  with  caution,  f<»r  under  itH  use  Ii-iid,  whirh  has  iHren  dcFHisiled  in  the 
tisinicR  and  is  therefore  inoit,  might  be  ntdiwolvfid,  and  fresh  sj'mptoms 
of  sattu'nine  poi&uning  I'eappear.  Occasionally  the  drug  caui^eB  albumiD- 
uria.  In  a  fema!e>  jjatifnt  transferrwl  to  my  ram  by  my  rnlicji^ie  Dr. 
Geo.  MniTay,  the  lulminiRtnition  of  tive-grain  dfu^va  of  jjotita-ijum  iixlide 
was  followed  by  a  rise  of  ti;mperature  (lOlN  )  and  the  presence  of 
albumin  in  the  unne.  On  rliHctmtinuing  the  miHlicine  the  temperature 
fell  and  the  .-tlbitminuria  disappcart'd,  but  on  renewing  the  potaMiium 
io<lide  the  albuminuria  rcturntxl.  The  brnmide  ie  also  etHeHcioiis.  Dr. 
Bumey  Yeo  quotes  Semraola  iw  having  found  electricity  useful.  The 
patient  ie  placed  in  an  aci^lulated  bath,  and  one  pole  of  the  continuous 
catrent  is  applied  t<i  the  tongiie  while  the  other  remains  in  the  wat«r: 
or,  without  UAUii^  the  Wth,  ijiii?  JH-Ie  may  be  applirtl  to  the  tongiie  and 
the  other  to  the  epigastrium.  It  is  Btatcil  that  the  blue  line  disappeared 
from  the  gums  in  a  few  weeks,  and  exfunination  of  the  urine  showed 
incnsised  elimination  of  tead.     For  saturnine  pandysis,  which  is  sometime* 
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vcrv  oKitinntc,  pleL'tricity  niid  nux  vomica,  with  imtiissiiiiii  i<xliiie,  or  lb 
sill iciiUiivouM  injection  of  stryt'liiiin*.',  atq  ttiM>ful  ;    ami  for    the    »iiwni 
wbich   roniains  aficr  ibo   }uunfiU  ujiaptoms  tmro  disappeared,    lAbloKta 
of  bone  mniTDW  htwc  given  (!ticounLgitig  rc.'iiilt«. 

For  IkicI  (!iicv]ili»lo]«tliy,   wlioii   ctmvuUiuiiK   rapidly    Huooevd   «Mib 
othop,  ihfi  iiihiilttl'mii  iff  nitrite  of  iiuiyl  i*  very  somoeable.       irmler 
inflncncit  thtf  pulse  rej^uin*  itB  sofuic**  and  rooovers  iu  (rcqueiicy. 
the  uriiiL<  is  ofl«n  xupprew^txl,  (be  flVilK-uuiieous  injection   of   pilocarpi 
liUiy  bt"  i.-iilled  for. 

Smtgclkcn  of  Jena  bas  aucccfisfiUIy  practittod  dipping  of   the   luml 
region  of  lliu  spinjil  c(»rtl   in  coma  of  lead  poiitoning.      Tho  patient  w«a 
houBo-puiiUcr,  who  uflur  sulTuring  fmui  Imd  colic  was  »ei£u«l  with 
rent  convulsions  and  uticoiwcioiisnofts.     The  urine  was  non-alhtiminotu 
In   the  intvi'vaU  V'tweun  tb«  coiivutsions  the  right  arm   and   Itrg    were 
oljaorvod  to  lie  ]«nilyjied,      As  coma  endured  iur  two  dayit    Secgt-llt 
hod  recourse  to  lumbar  uipping.     Sixty  gi-ammos  (a  HiiIl'   lea«  Uian  t 
ouncus)  of  CL'reltro-»piiial  HitiJ  u-«rt:  tbu«  rt-movud  uudor  a    prwotum 
310   millimotrcK,  which  gradually  fell   to  SO   lowai-ds   the    end    of   tl 
operation.      Shortly  aft*r  the  puncturo  the  prttieni  gnulunlly   rvgai 
cunscioiiNriuss  ;  tbal  uvuning  ht-  sat  up  in  bud,  und  witliiii  thirty -six  hoii 
all  ctirtiliriil  ayuiiiioms  hud  diimppi-iirud.     On  the  Lhoury   ihiit   tho   mi 
vuUionit  and  eoinji    of    lead   ooccphaloiuiThy   ara  duo  to  acut«    (»| 
of  thu  brain,   it  is  int(.*n-8ting  to  note  that  the  fluid  as  it   first  flownt 
wan   vtctar,    hoi'ouk,    cereUru  -  spinal ;    whiUt    towards    thu    end    it 
cloudy,  a  circumstance  which  suggested  to  the  operator  jt«  enoepluUiB 
origin. 

th'ii/iuisU — Tn  the  atage  of  acute  colic  the  extmme  pain  in 
aUlomen  might  Ite  niintaken  for  *u>vcr«  intOHtinal  cram|i,  but  Kcarcelv 
|ierit4miLi&,  lu  there  is  no  ritie  of  temiwrnture,  und  the  abdomen  is  iinuall' 
retraol4»l.  Xo  diHtendetl  coiU  of  intostine  either  are  rinticoahUt.  Tb* 
aMominal  [uuii,  though  stmifltimei  relieved,  i^  generally  increased  l>r 
pruanure,  when  it  is  obsorvi.'d  to  be  more  or  less  unilitteniC  aiid  aAaociatnl 
with  piiin  along  the  coiirite  of  ragii^^  in  iiiK^k  on  the  mimu  si<1c  ;  the  duIm 
U  small  The  hi»tonk-  of  the  c:lhc,  the  pa'^sence  of  a  blue  line  on  the 
gums,  distinct  utchexia,  and  a  imciiliar  restlessness  suggest  phimhism,  tb« 
diagnontK  of  whifh  would  lie  continned  by  lead  being  found  ia  the  urins 
on  cbemicaE  examination.  Thin  may  be  done  as  follows.  KvnporalA 
&0  cubic  centimetres  or  2  ouncua  of  urine  U)  dryness ;  ignico  tbe  r«nd<M, 
extract  tbe  lead  from  thia  by  dilut«  hydi-ochloric  aci<l.  Precipitate  the 
lead  09  pulphide  by  means  of  sulphuretted  hydrogen  or  amiuotiirim 
sulphide.  The  objections  U)  thi.'i  pritceilure  arv  its  todiuusnesa  a 
tho  neccasity  for  the  preliminary  destniction  of  organic  matter.  To 
method  for  detecting  lead  in  unne  mentioned  by  von  Jakach  in 
Kimwdte  IHa^tiiiik,  which  Abmm  and  Marsden  of  I<tverp4>i]  foua<T' 
both  secuntc  and  simple,  theae  objectiona  do  not  apply.  A.  strip  <W 
magnesium  ix  placed  in  tin;  fluid  to  )w  examinnl.  Ammonium  uiiala 
in  tho  pru|Kirtiou  of  1  gnonmo  to  \t>Q  cc.  is  addud.      U  Imd    i» 
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it  i»  rlepo«itixl  nn  the  riui{;iit'»ii)iii.  Soiue  ilepi^tit  i^  nvnn  within  li-ilf  nn 
hour,  Itut  it  iiuiy  roquirt!  a  lutifjer  L*.\|>03urc.  The  ^lip  u  tliuii  wa^ed 
with  di^tillnKl  water  uiirJ  (li-ktl.  In  tjidi^r  to  confirm  tbo  tAst  (<t)  WMcm 
the  slip  with  a  cryntal  of  it«IiiK'  ii|mhi  it  ;  VLilInw  iodiUu  pnivoB  Uiu  exist- 
ence it(  It'jwl^lhe  prolMiTiility  of  it«  Iwing  t'luliiiiiLin  ncud  «cai-CL'ly  lie 
enUrrtiiiiiPtt ;  (/•}  (liwuitvu  thf  (iL'jxmit  in  riilrtc  urid  iiikI  -ijiply  thu 
UKtLil  lestA  for  luiiJ.  Ill  uuikiii^  una  of  lliii.  im'thtxl  laie  must  l>u  Uiki'n 
to  have  the  eurfnce  of  the  uiu^iif^tiim  hi-ight  and  free  from  iho  prenunco 
o£  any  oxide.  This  ih  an  cxtcfmyJy  dvliaitv  test,  vjijwljlt;  of  dutwctiug  I 
Iptrt  of  IcmjcI  in  flO,000,  whclhur  the  mtiUil  l)0  disaolved  in  wnter  or 
oontttincd  in  an  orpinic  liquid  lilcfi  urine. 

liilalenil  paralysis  Kiiggi<«tc)  a  toxic  cuuhp.  Usually  Imt  not  always 
both  wrixt^  arc  iifltx:Ccit  in  U'»d  pniHoriiii^.  Tfi(>  fart  of  tht3  niiiM'lua  of 
the  upper  extremity  being  alTtcled,  particularly  the  extt'iiaops  of  tho 
wrifittf  and  filters  mthur  thuti  thofie  of  the  lower  limit,  in  Buggetttive  of 
satuniino  a^  against  aracnioa)  and  ftlcohnlir'  paralvMA-  Althnn^h  not 
wholly  aliaent,  there  i«,  generally  spenking,  lew  tenderness  on  granping 
the  inuwle»  in  lend  tluiti  in  thither  iilnttiolic  or  »ri<enicid  pntialyt^i^ ;  whilst 
if  anything  there  aro  more  rapiil  atmjihy  and  greater  nensnry  disturbimco 
in  arsenical  than  tn  aatuminc  poisoning.  At  one  stage  of  the  illness  lead 
paralyfiia  may  reftumMe  anterior  |«»liomyclitis  and  progrKwive  muscular 
atrophy  ;  but  in  plumhi»m  the  jmralyitis  in  usually  limitwl  to  the  extenw>r 
inuBclee,  ospeciiUly  those  of  the  misti^  and  fingers,  whereas  in  the  spinal 
cortl  lesion  hoth  flpxnrs  and  extensors  /ire  Involved.  Tremors  may  lie 
present,  hut  they  aie  distinguii^hed  fnini  the  nioveinents  otK^er^ed  in 
mvrcurialism  by  being  lesft  wide  In  their  range,  usually  ceasing  during 
rest,  and  in  their  less  tendency  to  exhibit  remittency. 

In  lead  paralyticB  there  is  luuully  a  history  of  colic.  The  lose  of 
power  primarily  affecla  the  extensor  communis  digilorum,  and  wiljsequently 
the  ofher  nui!«cles  supplied  hv  the  nm>*cido-M pi nd  ut- rve  with  (be  exccjilion 
of  the  snpiuutor  longus ;  ii  peculiarity  wliith  diutlnt^niitho)^  iL  from  ii  W'nl 
IcMon  of  that  nerve.  Vhen  the  pumlysis  is  well  miirked,  the  nffect^d 
muscles  fail  to  respond  to  induced  electncnl  ciiri-ent«,  wliiUt  to  a  slowly 
interrupted  galvanic  currenl  they  usually  re«[Jond  freely.  Dr.  Buzzard, 
in  the  absence  of  other  phyeieal  aigttK  or  n.  sui^geslive  history,  hm  found 
this  t*'8t  to  Ik!  of  signal  serviuo.  Like  myself  ho  tuo  has  found  tho 
eilpinaUir  lotiplA  (icca-Kiiiiially  alVueteit  in  lead  poisotn'n^ ;  so  that  the 
dictum  of  Diicbenne  on  this  (lartieuhir  point  is  scjirccly  curreet.  It  waa 
Koniak's  olwervation  that  the  cells  in  tho  anterior  horns  of  the  gray  mutter 
of  thu  spinal  eord  repn^^tienteil  nimtclitH  that  are  functionully  iti»oeint(-d ; 
h«nc«  when  the  supinator  longus  ^vas  affected  the  brachialis  antiens  and 
bjcops  were  at  the  enma  timti  involved,  thiitt  forming  the  "foreiirm  type" 
of  lead  palsy.  FernVr  and  Veo,  hy  irritAtirg  the  brachial  plexus  of 
the  monkey,  have  esperimenUtlly  demonstrated  that  each  motor  root 
repruscnt*  nuher  a  (lipiinct  funriional  combination  than  contiguity  in 
peripheral  nerve  distribution ;  and  that  the  movement  of  supination  h 
eubserved  by  roots  coming  from  a  part  of  the  corneal  enlargemenl  higher 
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Up  than  that  which  brings  aiiout  oxlvniuon  of  the  nrititit.  Tfaiu  |Jirso- 
logiitU  Bvek  to  exiiLftit)  the  freijuency  vritb  wliich  the  supinator  loogu 
escapes  in  lead  pciiaoning,  whilst  other  miiHules  suppliiiiJ  by  the  raiucalo 
ipii-sl  oerve  are  atfectefl. 

/'rvi/fwntf.^The  prognosis  is  favouniMe  in  the  «lage  of  colic  «od 
vomiting,  Very  few  Uk.'ieR  of  pliimliiHm  end  in  death  at  this  puttcahr 
[Mii-iixl  i*i  the  illness.  When,  howcvor.  tho  attacks  of  o^lic  are  ngtitval 
from  time  to  time,  and  recur  over  a  long  period  in  patienta  whose  hntlii 
is  dcte-nonLt«d.  and  in  whoiio  urine  there  is  iilhittnin,  the  itlneai  iniut 
iiutiinilly  be  regardec]  aa  g^^VB.  Under  electiical  and  tneilicinal  trat 
ment,  unooutpHcated  saturnine  paralysis  generally  disajjpears  ;  but  in  naH 
cases  the  reco%'ei-y  is  extremely  xlow  an<)  at  the  Iteat  is  Jnromplat^  Inr 
weakiK'HH  of  the  wristtt  endure*  a  M>nKii!end>le  time.  Tho  ptx)(^aa>  of 
ai'ute  lea<l  encephalopathy  uHth  DoiivuUii)ii»  ia  extremely  grava  Not  only 
is  then.!  dan^rarr  of  the  jwlient  dying  in  the  Keiztirc  without  r^aiiibij;  cno- 
sciousne^^s,  but  should  the  symptoiut!  subside,  the  mental  oondiliuD  lor 
some  time  aftet'wariJs  nviy  remain  unhinged,  speech  and  metnorr  nuir  be 
defective,  or  there  may  be  permanent  blindnest^  and  ihia  ia  the  taaM 
common  se<jiiel. 


ArsrNIC.- — Of  the  cases  of  criminal  poisoning  in  this  country  thOM 
hy  arsenic  form  the  largest  mimher;  accidental  poisoning  by  arseiK 
forma' the  itmalleNt.  In  the  live  years  ending  1H90,  seventeen 
died  f]-om  taking  arsenic — twelve  males  and  five  females.  The 
jiaiVLtive  taRtelesHtieRH  of  th<i  ilnig  in  one  rcuuion  why  it  is  ml  frwpM 
resorteil  Ut  for  >rrimin:d  purpowji.  The  metal  itself  ifl  innocuous  ;  liut 
acted  upon  by  the  juices  of  the  animat  bmly.  or  whuu  vulatiliE)ed  and 
trannfrirmed  int^t  jtrAenioua  acid,  it  a^Hunica  highly  poisonous  qualitJea 
Its  effects  itre  delelerions  whether  it  W  respired  as  dtut,  swallowed  ia  « 
soluble  form,  or  applied  externally  to  the  «kin.  Its  etjchanitic  [irapcrtiM 
have  Inrig  \\cn\  known.  In  Tiiiners  emplnyed  in  the  oxtractiOQ  d. 
ar^enifeious  metaU  a  form  of  pneumonia,  which  t-apidly  becomes  | 
has  been  observed ;  ulceration  of  the  akin  and  mucous  meml 
also  met  with.  Many  of  the  Rymptoius  complaine*!  of  by  zinc-i 
arc  due  to  tho  presence  of  arsenic  in  the  fumes.  Of  the  rniac 
Schnceberg  in  Saxony,  who  extract  cobalt — a  minejal  composed  mostlj 
of  nickel  and  lii>*niiilh — 3  per  cent  din  anniutlly  from  a  «li»e3i*e  l<K»hv 
knuwn  as  "cancer  of  the  Intig."  a  chronic  all'ection  proliably  due  \ja  lie 
presence  of  arsenic  in  the  colialt ;  and  in  our  own  country  the  tn«n  who 
are  engaged  in  colour  works,  where  emerald  green,  a  mixture  of  arsenw 
and  copper,  is  mode  in  large  qiiantitiea,  occaaionally  suffer  from  iom 
of  the  skin — particidarly  in  the  axilla  and  groin,  along  the  sides  of  the 
uailw,  and  k^w  the  \wim.  These  are  oaused  by  the  dry  dust  which  settki 
upnn  the  skin  and  erodes  it ;  the  evil  is  aggnivated  by  friction  of  tlw 
clotliL'«,  by  the  prwu-nce  of  pei-spi ration,  or  by  handling  of  tfas  genit»l 
orgaiLfi  during  micturition  with  lingers  covered  with  the  grvsa  dust 
Ulcers  on  the  penis  of  workmen  engaged  in  making  emetmld  green  ban 


ARSEmCAI.  PfJ/SO.VWG 


989 


been  wrongly  ullrilKitcit  li_v  their  wive*  to  ntlier  ca\ue«.  In  this  rountry 
the  daiigere  conaetimsit  ujion  the  immufatture  of  arsenic  have  Iwen  Diucb 
diminiehod  by  improved  ventilation,  thv  use  of  a  ftin.  mnd  I>y  whnt  ie 
t«cliitically  known  ii»  iho  "wet  nirt-hM."  I  havft  visttet]  the  eiuerald 
greou  nianufacituries  in  Enghuid  and  ejtamined  iiuiny  of  the  workmen , 
jinil  filthotigh  ]  lulniit  thar.  8kin  eruptions  and  iilfcnt  ntill  ocrtir,  they 
do  (M>  far  icsji  than  the  {>ii)»Iie  hi»ve  l*en  leJ  to  Mipposte.  Mi^n  i»n«l  K'fl* 
who  are  employed  irv  the  making  of  artifiviAl  flowers,  or  of  toys  dusted 
with  Scbeele's  grc«D  mixed  with  other  pipncnts — with  chronmtc  of  lend, 
for  cxMniple — eidler  from  dilTuse  erythema,  minute  vrairnlar  enipl-ioni* 
bci'utuiiig  pustuUr,  ulcoralion,  and  gatif^ene  of  the  skin.  The  eruptions 
are  noticed  itiostly  m  the  IwchU  of  the  finders,  eIiK>wi»,  and  amu*,  the 
angle*  of  the  noao  and  Hp«,  iho  inside  of  the  thigh.*,  anrj  hotwpen  tlio  toes. 
SevLMikl  of  the  bright  rod  colours  used  as  pigmettt«  in  tbe  arts  and 
commorco  contwn  arsenic ;  for  example,  cochineal  red,  Peraian  red, 
vt-rniilionctte,  and  rcmauiline.  The  w^c.  of  ai-»enial«8  aa  mordants*  in  the 
dyeing  of  fahries  em-h  as  "opal  blue,"  aikI  their  reckless  employment  in 
the  colouring  of  confectionery,  have  caused  nsany  fata!  aeciilents. 

Tbe  ucL'U]>»tic>ii  of  roum«  lined  with  w.«ll  piipent  conlaining  artenic 
hiut  freqiimuly  Vicen  followed  by  a  senes  of  eymptomR,  the  real  natnrii  of 
which  was  long  unrccj^gnised.  In  1N39  Gmeh'n  called  attention  to  the 
dungc-r,  and  Ki'auer  in  ltj53  instituted  experiments  to  detrrinine  whether 
a  volatile  ursenical  compound  could  be  liberated  under  the  circnm- 
fttanccfi  ;  but  it  waa  reserved  for  Halley  in  1858  to  record  the  first  fatal 
case  of  poitiutiitLg  uttiiijutable  to  this  »uitrce.  Of  tbe  pigiueut  present 
in  the  wall  pi[KT  as  ujiieh  au  59  |itir  rent  wuit  lU'seidto  of  copper.  Hiwidos 
the  aracnicAl  dust  that  falU  from  thuse  wall  papers  it  is  niaintajnod  that 
arseniuretted  hydrogen  ur  acvine  is  evolved — a  gas  which  ctrises  from 
the  c^ontact  of  arHmiioua  acid  with  (jrganie  matUtr,  the  long-continued 
inbatatinn  of  whieh  ik  dangerous,  Kcnioval  of  the  patient  from  such 
a  room  is  genei^ily  euflicient  tu  efluct  a  cure.  Coiniidenible  doubt  has 
IwBri  exproiwi^l  in  regnnl  to  inHHOiiing  frnm  araeniratdd  wall  [lapnrH,  and 
numerous  experimenta  have  h^x-n  undertaken  to  solve  the  question. 
Tbe  symptnniH  have  been  attiibutcd  to  the  abBorjitiun  of  dust,  to  the 
inhalation  of  arM>nical  gaa,  or  to  the  combined  action  of  the  two  faeton) ; 
bait  lately  improved  bacteriological  metbtxlK  in  the  hamis  of  Selmi, 
Hnmberg.  (loeio,  and  Sanger  have  demiinHti-iLted  that  11  volatile  arsenical 
compound  is,  formod  hy  the  artinn  nf  certain  moulda  on  organic  matter 
containing  arsenic  (JSG).  Taking  potato  pulp  containing  Do  Ui  1  per  cent 
of  arseniouB  oxidi-,  and  exposing  it  to  the  air  of  a  cellar,  (Jusjo  found  an 
abundance  of  mould  upon  it  in  a  few  daya,  and  an  int^^tise  garlic  odour  WiUi 
emitted.  Pure  cultures  were  made  frotn  this  growth  on  steriliaed  arsenical 
pre])anitifinH  :  but  the  (>eruliar  odour  wan  only  noticed  fnnii  nuch  organisms 
aa  the  Aspcrgillum  glaucum  and  Mucor  mur^-do.  On  decaying  [wiper 
Saccardo  found  the  renicilhum  brevicaule,  a  mould  bo  [wculiarly  sensitive 
to  araenic  that  CEoeio  has  pro[>o»ed  to  utiliae  it  as  a  nieann  of  testing  for 
arsenic  in  toxieolngical  work.     All  micro-organisms  may  have  a  slight 
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actiuti  in  the  f«ur>i*  ot  time  :   (ml  tlifre  are  n  few  ju-^rnii^-harlena   »' 
oiH-mtiuii    is   imiuwliate  and  iiilfiiiii;.      Of   tli«s>e   rcitii-illiuiii   \trr\< 
stATirla  out  AS  the  most  sBnaitivc,  and  it  can  be  cmployod  for  the  dei" 
of  strvenic  iti  the  presence  uf  large  amouiit«  of  organic  matter.      I'> 
iiiteruKliii^r  and  cxtr^uiuly  ilelivate  micro biologic«l  metbod    one  ]>^i 
soclic  arsonilo  in  1,000,000  mny  be  det4?ct«cl  in  a  milk  culture.      Ii 
firmatlDn  of  fJi«io'*  opinion  SaiiKer'n  e^p^ri^len^s    fthnw    thai   o    JC" 
or    vciliitilti    c'Mnjioiiiid    is    getienited    fi-oni    decaying    arKuiiicnl    m    ■ 
with  which  the  nir  of  a  room  may  be  chitrged.     The   volatiln  cntni 
formetl  is  not  exactly  known.     The  chHnces  are  thftt  it  is  not  nrMniiir< 
hydrogen,  hut  n  neiitcal  organic  derivative  of  ar»enic.      In   ihf   i 
of  oxygen  these  ooinpourids  are  jatnt  largely  developed  in  eon. 
of  carl" (hydra U's  with  arseiiioiw  or  arsenic  acid  or  their    waits;  4ii  i 
oonditiunti  fHVuurJil'le   to  their  development  by  moulilH  art*   moiBiiu 
temiwratiire    ranging  from    15'  to  35"    C.    (fiO'-Sr)"    F.),    ami   a  lil 
supply  of  oxygen.     This  format  tucc  of  volatile  compouiulg  explAJnp  '>   - 
easoa  of  (Hiiftoriing  when-  an  Hrseiiical  wall  paper  umlerlies  annther  ]■•<•■ 
free  from  the  metal ;  and  also  the  fact  that,  whilat  the  effect  of  lui  arwmt*. 
p«por  may  b«  dtminisbed  by  vuriiisii  or  sixi-,  the  danger  ia  not  altugrtbrr 
removed.     In  flemuiriy  the  maniifaolure  of  wall  impers  wiiiLujning  ar  •  • 
has  long  since  bocn  intc-rdiclwl. 

Areenical  puiMitiing  has  fi-W[ueiitly  followeil  the  applieation  of  iji:  ■ 
ointmcnLH  to  the  !^kin  for  eaiavr ;    and  the   li<|uid   in    which  flv-[>>>| 
have  l>ecn  soalo-tl  \vhA  b4?en    nscd    for    criminal  ]ioiaoning  —  the  ;i' 
print;ipU>  of  Lhe  brown  jnipier  m'-'urf  being  ar»enious  acid.       Sci  i 
eoipienrpn  have  also  followed  the  wearinj;  of  gurmeiita  or  gloves  > : 
oi-seitiud  green.      Kowler'ft  solution  contains  4  grains  of  arsfniu'. 

the  ounce,  and  is  an  excellent  remixly  for  chorea.     It  ithould  Ih- :..... 

udministered,  however;  for  when  given  in  mthor  large  drtaes,  or  fur  u» 
long  a  time-,  it  has  fre4:|iient1y  cnuse^l  peripheral  paralysis,   brocuin.-  >' 
the   «kin.  and   ulceration   of  the   intestine.       Arseiiious   mHH    ia  lar.-  '. 
employed  by  dentists  to  desiniy  the  nerve  in  dt^ntyw]  teeth,  and  hith.  - 
no  scrioiw  act'ident  has  ansen  ;  but  its  employment  is   not  whollv  n^ 
from  risk.  Beoing  that  the  quantity  iise<]  is  tH!rer  weighed  by  the  detitiB 
however,  the  rjiumiity  I'lacwl  in  the  tooth  cavity  is  usually  very  Fnr-i" 
probably  mA  more  than  jV  grain.      Arsenic,  we  know,  doea  not  ; 
an  albuminate  :  thiit^  it  is  that  it  forms  such  an  exeelleiit  jMutte  fen-  •)> 
pur))(jses  ;   it  can  jMMielnile  into  all  the  recesses  of  a  carious  tooth,     1'"   ■ 
stHin  wither  if  placed  in  a  solution  of  arsenious  acid  ;  nii<]   if    the> 
been   groim   on   soils  containing  small  qiuintities  of  an«etiioiu  ouvi  u. 
finitexinwl  tnices  of  the  metal  may  l^e  found  in  their  tismica. 

Certain  animals,  such  as  iwrtridgea,  are  saiti  to  Im  mfmcu^x  td 
arsenic.  We  do  not  know  whether  or  how  bir  the  eating  of  the  Utish  >* 
animids  thai  have  itigtwted  arsenic  may  be  followed  by  ill  cflbt-u  in  ouul 
The  risk  would  be  less  in  eating  the  Hesh  than  the  )nl«>rtial  tyrgum. 
Strychnia  luts  Iwen  found  in  the  nniwle-'*  of  fowls.  "Hio  "  )U|iia  tufauw,' 
once  renowned  as  the  means  adopted  by  a  anrret  society  of  wunutn  for 
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ihi'  whulfsale  pojaunin^  of  riinnit'il  men,  wiis  niaile  by  nlb^ing  white 
arsenic  into  purk,  exposing  it  to  thr  sun  for  Revpral  diiys,  anfl  collocting 
the  Ii(iu«)r  a«  it  liraineii  away.  This  fluid  is  not  only  extremely  poisonous, 
hut  ifl  also  saitl  to  (h:fy  cherniral  (It'tcriimi.  [ih  Yinil<'n<'R  prolmhly 
doponds  iipnn  a  miYtnrc  nf  iirsunitcs  of  cadavt^rinc,  pntrcftcinfi,  and  other 
iinkno'vti  ptomaines. 

Arsenious  jM:iil  is  a  strong  poison  to  nearly  all  Forms  of  animal  life — 
from  the  highest  to  the  lowest ;  tho  ftymptomA  Mvry  according  to  whether 
the  [>oi»)n  has  heeii  inhaled  ai*  vapour,  dnink  in  a  nohible  form,  or  applied 
oxternally ;  the  condition  of  tho  hwdth  and  the  habit  of  the  individual  at 
the  time  are  not  withool.  their  iriHnence.  Von  T«chudi,  in  1H5I,  di-ew 
attention  to  the  practice  of  antenlc- eating  by  the  niountrtineers  of 
Styria,  Hnngary,  and  rerUm  parts  of  the  Pnnjab ;  the  iK-lief  in  these 
flistricts  being  that  nnder  the  influence  of  the  drug  the  respiratory 
]wwer  is  increased,  and  the  complexion,  pnrticidnrly  of  the  women, 
improved.  We  arc  familiar  with  its  heneficial  influence  in  cci-tain  fomut 
of  ekin  dUca«o  and  in  aistlima ;  and  ulthough  it  \i  miiintiLined  timt  the 
Styrian  peasantry,  beginning  the  practice  with  small  doses,  gnLdiially 
increase  it  to  30  grains,  conxidcrabic  doubt  luw  l(oen  cx])n,(w«oil  concerning 
the  i>ractice ;  esijccially  as  wo  are  tohl  that  tlie  people  who  thus  indulge 
live  to  a  great  age.  Cenatnly  a  tolerance  to  the  dnig  can  be  etttabliiihed. 
flalf  a  grain  of  arseniuus  acid,  for  exninple,  i«  a  dangerous  dose  to  give  to 
»  d(^;  yet  a  mongrel  Scotch  lorriur  of  my  own  t<iok  more  than  a  grain 
of  arscniona  acid  daily  for  several  months.  Under  ito*  cmpluytnent  in 
smaller  du«e»  an  intense  stLmuln»  wu4  given  to  nutritioiL  The  animal 
gained  considerably  in  weight,  imcsmo  aloek  and  well  covered,  and  the 
hair  of  tt«  coat,  which  wa«  thick,  coarse,  and  atumpy,  became  long 
and  silken.  All  who  saw  the  dog  wiire  tttnick  by  the  improve- 
ment in  it«  appciranre,  partindnrly  a«  regards  ita  polt.  Arspnic  has  long 
Ixwn  given  by  gnmras  to  horses  -with  their  fowl  trj  imprxjve  the  coat 
and  render  th(tni  plump  and  well  conditioned.  Oiicr  l>egun,  however,  the 
practice  has  to  be  continwe*!  ;  otherwise  the  animal  shows  signs  of  falling 
otf.  If  this  be  true  hk  regards  animals,  it  has  lieeii  stated  that  in  man 
no  such  toLemnce  of  the  dnig  is  eatablinhed,  and  th»t  the  atorioH  nf  the 
Styriaii  araenic-caters  arc  purely  imaginary.  Tsrhndi's  sUtcments  have 
been  severely  questioned  (7).  Dr.  Parker  of  Nova  Scotia  {1\)  reports 
the  death  of  a  male  arsenic -ewiter  who  had  taken  from  2  to  3 
grains  of  the  drug  daily  for  five  months  in  tho  hope  of  relieving  a 
dyspepsia.  When  he  discontinned  it  he  found  be  was  not  so  well. 
He  Btatcii  that  tht!  skin  was  not  improved  by  it,  and  that  It  had  no 
appreciable  effect  upon  the  rL-spiratory  organs,  nor  upon  the  mustnlar 
system,  which  remained  well  developed  ;  hut  ho  thought  that  the  genital 
orgaaa  were  stimnlated  by  it  Ibiwever,  svmplomft  pointing  to  an  ex- 
tremely iiritftlplc  state  of  the  ga»tro-intK?»tin;il  tract  eet  iii,  followed  by 
tblTBt,  suppression  of  iirino,  colln])8e  ami  death.  In  this  case  the  daily 
use  of  the  dnig  did  not  Iwget  any  euormoni*  tolerance  of  it  in  the  economy 
cimimatanco  qnite   in  keeping  with  the  opinion  of  Christison,  that 
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to  niako  t-lie  [Mioiih-  lively, 
cdrcnniAtani^A  was  nttrihutoH 
cbildreii    Jn    some    of    these 


whilst  thu  iiyHtein  niny  lieconio  liubitUAted  to  the  luo  of  some  nf 
organic  pnison!i,  hii))it  doe^i  not  dimiuisli,  but  incraases  the  aclivilv 
iiiorgiuiic  |»i)is<>iin  erilerinj;  the  I»Umm1,  TIh-  puMit'^ttoii  of  ParkerV  i-aw 
drew  fmni  IV.  ('niig  Mairloguii  of  tjiiiiliiirgh  (in  tliu  lutmu  journal  a  tnonlii 
Ifttor)  a  paprr  >px-ing  an  account  of  hU  travola  throtigh  Styria,  tux) 
of  his  peiHonal  Ql)Korv»tii>ii  nf  the  jiriiclicu  of  eating  a  minerml  aabalaBEr 
"  Hutt.i;nHi.rh/'  known  Ui  \m  anieiiit*,  which  was  locally  asserted  I0 
rcndnr  rcs[)iraUon  ossy  during  moiiiilain  -  climbing,  and  to  act  as 
a   condiment  and    l')nic ;    its  moi-e   immi'diHte  effect  on    the    syatvtn  m 

cumhalive  and  salacious,   to    which    Uttn 
"  thft   inoi-rHiiate    ntiinhcr    of    illegitiraitir 
pliM-es,    the    proportion    sometitues    rising 
nearly  oh  high  lut  60  per  cent  of  the  total  births."     Mnclagan   was  nn 
eye-witncA^  of  tho  pmctico  of  ar!ieni<:-('ating  in  the  wise  of  two  iDcn,  oop 
agod  twenty  Rtx  and  the  other  forty-six  yeare  of  age.      To    ono   of  tbe« 
men  tt  fysCxwK  were  ^ven  on  a  piece  of  bread.     This  waa  smUlowed,  lor 
the  mouth  was  CHrefully  examined  afterwards  and  found  quito  clonr.      No 
immediate  oH'ects  fulluwed.  but  un  exitmlnation  of  the  urino  arsenic  wit 
found  therein.      Whilst  ndmittin;^  that  arsi'nic-ejiting  iii  not  in  any  mm* 
of  the  worfl  a  universal  huliit  amongst  the  Styrian  peasjintrv",    or  evpo 
frciely  indulged  in  hy   the   male  population,  Muclagan    nuiiiiLuitia    "that 
decisive  evittenre  has  lit^eti  bifinght  forward  not  only  to  |in>ve  chat  areeoic 
is  well  krtown  and  widely  distribule<l  in  Styria,  but  that  it    ia  Hkewiw 
regularly  eaten  in  quantities  usually  considered  sufficient  to  cause  imiur- 
diatfl  death."    In  1875  Ma^'bigan  pnhlishoil  a  second  giajter  ftoact-ihing,  un 
the  authority  of  T)r.  Knapp,  a  pnbtir  exhibition  of  ai^senic'eatiiig    \\\  two 
men,  iini)  mentioning  that  oilier  cium^b  were  known  to  bitu.       Knapp  is  of 
opinion    thiit  only  strr>ng  persons  can  indulge  in  tho  practic»>,  but  tbat 
tlieite  nttiiin  great  age  ;  that  the  virtues  rlaimetl  for  araenic  exist ;   tint 
the  dnig  is  taken  at  inten'aU  of  a  few  days,  aiHl  that  there  is  no  longer 
any  dovibt  ahont  the  arsenic -eating  in  Styria.      A  Kuyal  Comnii«ston  h»« 
tL'iported  that  although  the  piactice  oxi^ta  it  ha%  been  grossly  exaggetmccd. 
I  have  been  direetly  informed  by  Dr.  ElH^n^ialler,  the  town's  phraicBUi 
of  Gratz,  that  the  practice  of  arsenic-eating  was  unknown   to   him. 
that    Dr.   Marik,  in  a  paper  read  before  the  Styriau  Medical   SoctiM; 
(97),  had    revived    professional    interest    in    this  important    matter 
bringing  to  light  eight  case«  of  arsenic  or  uuln  eating — four  in   Deu 
Latidsbcrg,  two  in  Oberwulz,  two  in  Vorau,  and  one  in  Ligiat.      More- 
over it  was   stated    that   there   were    two  arsenic-eaters  at    Houtbei% 
and    one  each    »t  Grafeiil>erg  and   HaJndorf.      Of   the  eight    casos  oBv 
was    \\  nuin    aged    sixty-six,    who  began  eating  arsenic  at   the  ag«    of 
thirty,  and  whose  father — also  an  arsenic-cater — hwl  Hied  nt  the  %ft 
of  aeventy-wri'en.     In  the  presence  of  Dr».  Knapp  and  Rnchnor  this  man 
took   216  grains  of  orpiment  (arsenic  triaulphide),  and  stated  that  be 
became  an  arsenic-t'aler  at  first  under  tliu  l>elief  that  the  drug  was  a 
prophylartic  against  typhus  fever.      Beyond  an  indisposition  of  twn  dav«' 
duration  he  had  never  been  ill    those  thirty-six  years.     When   f 


la/yand  disinclined  to  work  ho  ttoiiH  taki^a-small  r(iiikiir,ity  of  arsynic,  and 
in  a  few  hours  would  feel  iiivigoratwl,  ami  fit  for  u  long  pedestrian  journey. 
He  maintained  that  sexual  potency  is  rathur  increafl{3d  by  it  thnii  other- 
wise, and  that  after  taking  arsenic  he  mu5t  cat  Home  food.  T^e  other 
seven  arsenic -eaters  were  reported  to  be  strong  healthy  men,  wbo  hare 
iiidiilgcd  in  the  ilrng  fur  pprioiiH  varying  from  eight  to  twenty  years. 
In  the  urine  of  four  of  theso  jM^rannii  Ttitchncr  proved  the  presence  of 
arsenic,  Wth  fjiialitstively  aod  quantitatively ;  in  oae  instance  O'ZSb 
grain  h«ing  fountl. 

Marik  thfirefore  maintains  that  Ar«i«nic- eating  is  still  praetiaed  in  the 
north  and  north-western  parts  of  Styria  ;  and  that,  according  to  Schafer, 
the  practice  is  not  unkriovm  to  iHja&antry  of  the  disirict-s  of  Hartbei-g. 
liumprccht,  Leoben,  and  Oher/eiritig.  It  is  difficult  to  obtjiin  afonrate 
infumiatiun  as  to  the  number  of  ar!!cnic-eater»  lu  Styria.  for  the 
puople  know  that  the  practice'  is  illegal,  and  the  greatest  jioiwible 
Bocrecy  is  observed.  The  practice  has  by  no  means  died  out,  and  the 
reasooa  assigned  for  taking  the  drug  nro  still  the  »nnie  as  they  wore 
many  years  ago  :  namely,  that  it  gives  atrengl.h  and  vigour  to  the  iniUHcular 
aystoni,  increases  the  respiratory  jwwer,  aidn  digestion,  ami  is  a  pi'o- 
phylactic  against  infectious  fevers.  Belie^'i^g  that  it  acts  as  a  cosmetic, 
it  was  used  by  young  ladiee  in  the  upper  classes  of  society  in  Florence 
some  ytwrs  ago. 

iiympioms. — When  administered  in  small  doses  arsenic  acts  as  a  tonic 
by  gonti}  imtating  the  stomach  ;  thereby  provoking  appetite.  It  eTerr [see 
a  dirttittct  iuHuence  upon  uutritioii^  improvui^  uiu»cuhu'  tone  and  creating 
fresh  vigour. 

Poisoning  by  arsenic  maybe  acute  or  chroma  Arsenie — white  arsftnic 
or  arsenioiis  acid — is  (soluble  in  water,  ba*  a  faint  BWeeliBh  (aste,  and  on 
voItttiliBing  it  oroita  a  strong  garlicky  ixlonr.  It  ia  an  cwchanilie  when 
applied  to  any  surface  in  a  concontratM  form,  and  an  irritant  oven  when 
diliitwd.  Fr"jm  a  quarter  to  half  an  hour  after  taking  h  huge  do»e  a 
buTEting  [>ain  is  felt  in  the  (I'Hophagus  and  stomach,  which  sjireade  over 
the  whole  abdomen,  and  is  accomjunied  by  a  sense  of  constrictinn  at  the 
throat  and  u  itietalUc  taste  in  the  niautb.  L'unac^uent  upon  the  intense 
intestinal  hypcm^mia  are  \iolent  purging  and  vomiting  ;  the  dischnrge:s,  at 
fint  mucous,  Ijeconic  bilious  and  tiiigc<l  with  blood  as  in  Knglinh  cholera. 
Tbii'st  l>ccomc8  cxccesivu,  the  urine  is  auppiessed,  arterial  t-ension  falls, 
and  the  |tatient  soon  liccikmes  collapseil  and  his  extremities  tsA\\ ; 
owing  Uj  the  alxlorairiid  tiin(b'rn<.-»iH  tin;  ri"tpirntion  is  laVioUfed  and  eiii- 
Itarrassed.  Gradually,  howi>\u'r,  the  |Mile  face  becomes  cyanofted.  cmmpa 
keep  rocurring,  the  tomperattirL'  fulls,  convulsions  or  coma  supervene, 
and  death  follows  in  fnmi  live  to  twenty  hours.  There  is  a  close 
resemblance  lictweun  such  a  case  and  cholera ;  and  wore  the  latter 
epidemic  at  the  time,  and  nothin>;  present  in  the  circumstatives  to 
excite  suspicion,  such  a  case,  evi>n  in  I  lie  bands  of  an  exjierienced 
physician,  might  !»e  mistakun.  In  scmie  cases  there  ia  only  a  profuse 
watery  intcstimil  discharge ;  and  whilst  during  life  the  case  closely  re- 
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■amblcH  uholera,  the  suspicion  is  not  dispelled  by  the  appejirarK-'"  j.i  ~ 
At  ihc  autopftV. 

A  more  cr>n»mon  form  of  jioisnnin^  is  the  sulwcuU^.       Tfi' 

of  slow  Ai'senicjil  poisoning  me  of  r  milifer  character,  and  aic  :    

The  vomiting  and  purging  may  intermit,  and  the  HlKlotnJnal  p^  ni 
suhsirio,  ulthoiif^h  it  is  still  present  on  pressure.     The  other  •■)!   '  ■  "  ~  ' 
symptoim  ure  [^jcrsistent  thirat  and   painful  deglutition  ;     h- 
iwl  in  colour,  and   frequently  slbumimtus  ^  limrl    u-iuik    atid   ii'. 
jilxJonien  Uimid ;    face  cyanoscd  ;  skin  cold  and  clammy,  and    tn 
ibc  poculiikr  odour  of  arseniiu-ettcd  hydrogen ;  the  le^  drawn  by  <n^ 
and   convulsion^  whilst  the   miii<l,  ae  a   rule,   roiiiairm    perfectly  cl<w 
From  tinif  lo  time  ihert-  is  a  rfmission  of  the  s^-ntptonis,  ihw  (*U« 
i-mllies,  and  there  ia  hoj'c  of  recovciy  ;  but  the  impruvemont  i      i  ■ 
Uiined,  the  symptoms  recur,  anil  dinilti  omiIb  the  sceiio. 

A  sinjjU'  Urge  dose  of  amenic  may  prove  (juickly  fatiU  ;     ur   ■ 
cause  a  ]iridoiigcd   iLlnees  emllng  fatally.      If  nut    falluwoil    bv 
convAlcBccnce  is  slow,  and  is  iipt  to  Tie  retarded  by  vimotis  di"  - 
principally  arising  from   the  alinientar}*   canal ;    or   nervoutf    sympiuar 
coimctuid  wiih  motion  and  scnttation  may  appear,  stich   fts  anaaliiMak 
hypern-stlicm,  loss  of  cbe  thermic  sense,  and  poralyaia.      JoiilM!rt-Od«  i 
beyrv  eollvcl«d  100  cHseJt  of  aisenival  poiMining,  and  in  more  tiian  une-W 
all   thu  extremities   were  atfcct«l  ;    one-fourth    were  i»anL|)|eg;ic,   to  tfa 
remainder  there  was  hemiplegia  or  mime  limited  form  of  paratysia.     IV ' 
lose  of  power  vas  mostly  limited  to  [xirtH  below  the   knee  and  dlv* 
Arseniml  iianilyais,  like  that  (Uu;  to  alctihol,  imially  be^ns   in  the  1*^ 
On    the    occnrrcnco  uf    gumdyttiii  the   muscles   nndergo     mpiU    atrtipi' 
are  uauaily  sensitive    to    pressure,   and  at    an    early  Uuto    prtwni    t^ 
"  reactions  of  degeneration."    ThcKe  symptoms  are  usuully  met  with  wlt^ 
arsenic  has  been  taken  for  a  long  peritKl ;  but  Mcirowitz  i-«i])urta  the  a* 
of  a  yonng  man  iigod  nineteen,  whn  inadvertently  swaUowoil   fl  grmnne 
(77  gmins)  of  ar»Rninu»  add.      This  was  followed  fay  oxtremelv  arti* 
sympiomii  of  acute    iirsenicjil   |ioisuning ;    they  subsided,    and    in  thm 
weeks  aftci-wttrds  his  legs  became  painful  and  his  feet   swollen,   wbd 
svmpt4»ms    gradually   increased    until   he   wait   unable    u>    u-alk    witlM' 
crutche*.     .Sul>8ei|ueutly  his  gail  became  ataxic,  and   bis    feet  cyanoK 
and  cold :  the  musclfts  of  his  legs  atrophied  rapidly,  and  wore  painful  a 
pressure  ;   the  calf  muscle*!  were  the  seat  of  involuntary  twitcbinge;  d* 
fiMit,  piitellai',  and  cremostenc  reflexes  were  absent ;  the  sole*  of  tbe  Ut^ 
were  unirsthetic,  whilst  the    skin  of    the    lower  half  of    the    lea  «» 
hyperifsthetir,    with    deficient    response    to    the    hmdaic    ami    nlTui 
currents.     The  hand^  were  also  atTerled,  the  moveniente  of  ibo  )^y 
being  greatly  im[iiured.     These  Hyniptmn&  uf  multiple  ticuritia  oeevW  | 
ID  the  patient  two  months  aft£r  the  swallowing  of  a  single  larm  doK^ 
arsenic. 

Arsenical  mtilliple  neuritis  in  some  ri!S)>ects  resembles  mbocuU  pafr 
myelitis ;  but  there  is  more  jmin,  and  the  combination  of  sviiaorr  -rfrtT* 
ance  and  tendency  to  rapid  cure  diminisheM  the   reweraliLaiic«.       b  ikt 
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tfriOB  iieri|>hcml  or  central  1     Wnni]  iillmleH  to  the  experfmotita  nf  Popes', 

ebo  {ound  in  dogs,  killixl  in  »  few  hours  by  iLrseiiic,  iJio  spinal  cord 
.flkmed ;  and  in  cases  of  slower  j)oisoning  that  the  ritihII  hlood-vea-^i^ls  in 
the  cord  wer<>  thicljciipd,  the  prntopliU'^ni  of  th**  largn  miiltiprilar  cf.l]s  op*wiiio 
«nd  granulur,  and  their  niicteus  iiiJi^tinct :  bulisoqiientl}'  the  cells  became 
smcnoUted.  Eriicki  nnd  liyltalkin  fmind  disniise  in  the  iintonor  hums  of 
>gmj  nwitter  and  in  poiipheral  nerves ;  and  ihey  mainljun  llmt  myelitis, 
and  particuUrly  changes  alTectiiig  the  DiuUijHitar  cells,  iire  consequences  of 

eraenical  poisoning.  Whilst  the  alterations  were  well  marked  in  the  cord 
n  niicroiM.*opi(->-il  examination,  tliere  lind  been  no  t«ndenie»8  along  the 
course  of  the  nei'ves  during  life.  As  in  Ic-iid  poiitnning,  it  would  ap|)ear 
as  if  the  lesion  might  be  peripheral  or  oenMut,  or  a  combination  of  both. 
That  the  ventnd  nervous  system  is  uti'uctcd  by  »rsL-nic  is  hUo  niiunUiiied 
by  Campbell,  who  found  the  nLTvo-cella  in  the  ciortex  of  the  hniin  viicuo- 
hit«d,  and  dtrgeneniti ve  cha.M>;e«  in  the  Bmall  blood-veMi^ls,  The  niivlmts 
Ituoiimius  KWDJU-n,  there  is  \*.i6A  uf  its  reticular  Htriicturo,  anil  it  uUiinu  with 
difficulty;  gmmilfts  of  fat  appear,  these  coalcsco,  forming  oily  droplets 
which  fiilarge,  and  ultimatvly  conk-Hce,  bo  thiit  the  wholu  of  the  nnck-us 
beei>mus I'oiivuiCed  into ully  matoriul.  Thti  nuvlear  mmnhmno  then  ruptures, 
allowing  the  contents  to  escape,  and  a  nnn-luotrous  vacuole  is  left 
I  The  administrntion  of  arsenic  fur  a  long  time,  even  in  small  doses, 
nnust  induce  chan^rs  in  the  nervous  Ryatem,  Into  the  nutrition  nf  the 
ner%om*  tiii»ut.t>  arspnic  must  entnr,  dermiying  their  fnnition  ;  jBirticubu'ly 
that  of  nerve-fibres,  which  ajipenr  tu  be  nioro  suHceptihlc  than  nerve-cells. 
All*Te<l  function  la  foUowec]  by  altered  stnu'ture.  In  nielalHe  poisoninj; 
one  is  struck  by  the  V>ilaterft!  sj-mmetry  of  the  peripheial  itervoua  lesions, 
and  that  certain  fibres,  motor  or  sensor}*,  are  mora  aU'ected  than  others. 
Again,  there  may  be  a  sinuilation  of  taties,  with  Mt;)xi:i,  muscular  aniv^ 
tkesiii,  and  loss  of  knec-jvrk,  cuu«ot|Ucnt  upon  a  prejNJiidcnuit  aflcetion 
of  the  afferent  nerves.  How  peculiarly  siiflctpti ble  nerves  are  to  all 
toxic  iri(lu<.*nres  h»M  been  Hhown  by  Skl)«rcl,of  Berlin,  Ijinger,  and  Mnrrell, 
On  injecting;  arxeitious  acid  or  an  ur&cniate  into  auinuds,  thoy  found  that 
the  dnigs  aeted  directly  ujMin  the  nerve- centres,  producing  paralysis  of 
motion  with  loss  of  seu&atiou  and  rutlex  actiun,  and  that  Lhif^y  were 
highly  toxic  al«o  to  the  pL-riphemI  nerves. 

Different  organs  exhibit  a  seieutive  influence  in  re^jard  to  amenie. 
In  acute  puiitonjn^  this  is  tjecn  in  the  gastric  mucous  mt;mbrane ;  and 
in  chronic  formic  in  the  liver,  kidneyx,  and  heart.  The  skin  is  nffcRted 
in  chronic  anienieiBm.  In  the  treatment  of  chorea  by  increasing  iloses 
of  Fowler's  solution,  whilst  the  disease  may  be  cured,  thpre  is  freljuently 
left  after  it  deep  brown  pigmenlAtion  of  the  skin,  either  of  the  face 
e«p<5cially,  or  spread  generally  over  the  trunk  nnd  limbs — a  pigmentation 
whic^h  tliK's  hut  deepen  under  the  lulministration  of  potassium  iodide, 
given  in  the  belief  of  its  being  an  eliminant  for  arsenic.  Arsenic  is  said 
to  prevent  the  acne  of  bromism  ;  but,  if  thi«  be  so,  yet  in  such  patients 
milil  pigmentalion  may  follow — first  as  discrete  small  spots  which 
ultimately  coalesce. 
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S«K  in  not  without  its  itifluonco  in  the  evftlutirin  of  the  H_vni{>l><4iM. 
Cox  iiivuetignttMl  1 700  cases  uiiated  by  arsenic  and  found  that  tbo  gutrk 
sjuiptoms  urc  commoner  in  women,  anil  the  JnteNtinnl  in  men  ;  Ui*t  tike 
conjunctiva^  nr«  often  iiiflttmcd  in  men,  nrirl  that,  norvous  Ryniptom*  M« 
more  ft'cqueHtly  olj«orvcd  in  ffomcii.  ChiMreri  and  young  people  \mt 
arsenic  well ;  but  old  people  are  peculiarly  susceptible  to  it,  mnd  in  them 
tiglis  of  nerve  dogeneratioit  nipidly  npiiejir. 

When  areeDic  i«  adminiswred  in  smaU  doses  for  a  loug  time  tbi 
symptoms  may  be  slight ;  the  health  is  so  gradually  deteriorated  ifatt 
disease  from  othor  causes  is  simulated  :  in  other  cases  the  slow  fonn  of 
poisQtiiiig  is  but  a  repetition  in  miniiiuire  of  the  acute.  There  naj 
)>e  gradual  loss  of  appetite,  (emaciation,  increasing  feeblenese,  depnianoa 
of  spirits,  irritability  of  tamper,  slef^plossnRfl^,  pigmentation  of  sldo. 
conjunctivitis,  catarrh  of  the  nasal  mucous  membrane,  scanty  uriof; 
numbness  of  the  extremities,  hyponesthesia,  paralysis,  convuUiotu,  Unt- 
iqg,  and  dcjiLh. 

In  the  .//■/■Aiffw  0/  Surpery  for  April  1895,  p.  186,  there  is  a 
note  by  Mr.  Jonathan  Hutchinson  on  the  iuftuenco  of  arsenic  ia 
causing  kur.itosis  of  the  pdins  and  soles  in  a  young  lady  tbe  subject 
of  lupus,  and  in  whom  the  keratosis  gradually  disappeared  on  dis- 
continuing the  medicine ;  and  in  the  same  journal  for  October  189^  it 
reported  tbe  case  of  a  young  man  who,  after  talcing  arsemc  for 
eight  years,  developinl  numerous  mniLtl  conis  and  a  peculiar  bornr 
condition  of  the  palms  and  soles,  which  on  microscopical  exaniinmtioa 
showed  grtuit  thick.nL•t^f;  of  the  t'pidt?n]it«,  but  no  disease  of  tbe  papilU'- 
Thoro  \n  n<iw  a  rorixidtvrHhli-  amounl  of  evidt^ncu  10  sbov  that  in  addituiti 
to  peripheral  neuritia,  bronzing  of  the  skin,  and  the  development  d 
kenUosis,  the  prolonged  admiiiistrntiou  of  sraeniv  may  be  productive  cl 
even  more  wiriinw  crinaoqutiiicets.  In  the  Jrehireji  0/  .^r^ery,  \-ol.  v.  p,  3S9, 
alla-iioii  i*  mtuh;  to  a  c&m  of  Mr.  Arbuthnot  line's ;  namely,  «  nuui  nhti, 
after  taking  ursvnic  for  thirty  years  in  order  to  relieve  a  psoriaaA,  beoMt 
the  subject  of  multiplo  growLhs  of  opithulial  cancer.  Dr.  Allhutt  has  mve 
a  simjldj-  result  in  a  young  woman.  It  ap)M«n  that  the  kcimtusis  and 
multiple  small  growths  that  develop  in  tbe  skin  after  a  len^henod  manv 
of  arsenic  arc  prrciiliarly  prone  to  take  on  malignant  action.  Wkihi. 
thereror«>,  arsenic  caii<>eH  markiMl  thickening  of  the  skin  it  is  indireMlr 
respoiisiblti  for  growthH  which  eubsequfntly  liecome  tnie  epitholial  cancer- 
It  may  also  cause  othor  foi-ni^  <if  skin  irritation.  WcmmI  ranittioiui  a  tw* 
of  obetinate  ec7t.ima  of  the  bands  cimsequent  upon  using  plaving-eanli 
conUiining  on  the  luick  one-eighth  grain  of  arsenic  each. 

The  diagnosis  nf  chronic  arsr>nicAl  poisoning  is  at  times  extruMlr 
difficult.  I'eripheml  neuritis  and  progressive  emaciation,  M-ithout  loed 
disuuse,  are  either  diathetic  or  toxic  A  cbemiciU  oxumiiiation  of  the 
urine  may  throw  light  upon  a  doubtfid  case. 

Morf'iJ  AtMlnmii. — No  matter  by  what  channel  srsenic  has  entered  tlw 
system,  the  mm-ouii  membrane  of  stomach  and  intestinee  is  the  seat  d 
very  marked  changes :  it  is  swollen  and  congested ;  it  may  be  the  mak 
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of  niimcroue  occhymosea,  small  emphyscniAtoiiB  biillie,  or  diphtheritic 
exndiitidi].  The  r^JiopliRgiiR  g#iier»I!y  Mcapcii.  If  arsenic  hits  hcon  tjikeii 
in  the  solid  (tinu,  crystals  are  fiuqueritly  found  adheniig  to  the  mucoua 
mettibriiiic.  Long  after  dejirh,  moiith^t  it  may  lie,  tho  iiift» minatory 
chuiiyt's  of  the  inncoil«  iiiemhr;ineK  ran  l>e  rff-ogniscd  owing  lo  l\w  ariti- 
septic  ami  preservative  powers  of  the  drug :  but  care  must  be  tHkcn  to 
diacriminato  between  this  and  the  peculiar  redness  observed  in  heallhy 
fttomnch*  undergoing  pntrefArtivo  changes.  The  whole  of  tho  inteKlinal 
tract  in  HrsetiioU  poisoning  uiay  be  so  reddened  that  tlic  lesioni^  may 
closely  resemlde  those  of  cholera;  a  resemblance  which  c%eii  micrnscopical 
exuniiniitiiin  dues  not  remove,  (or  enuivoeal  niicru-organisrni*  have  U;en 
found  in  tiie  epithelial  flakes  Fatty  degeneration  of  tho  intoEtituil 
epithelium  and  a  surollen  condition  of  I'eycr's  patches  and  of  ibe 
solitnry  glands  mny  aI*o  li«  present  Arsenic  lias  thus  a  peculiarly 
selective  intluenee  upon  tbc  gasiro-inlesliiiiil  tmct.  That  the  lining 
membrane  of  the  stomach  actively  excretes  certain  chemical  lK>dic9 
has  bet-n  shuwii  by  Kamlikotf  of  St.  rctcrsburg,  who  demonstrated 
that  if  arsenic,  f^ir  (ixainple,  were  injcett<l  into  tti«  n«inm  it  wius 
absorl)C<i  and  subsenuenlly  diselmrgcd  by  the  nmcoun  membrane  of 
the  stomach.  To  kill  an  aninial  by  means  of  anienic,  a  lurger  quantity 
has  to  be  injected  into  a  vein  than  if  tho  drug  is  ^'ivcn  by  the  mnnth. 
This  peculiar  liebaviour  of  arsenic  is  proliahly  dne  to  the  faet  that  when 
thu  driig  has  been  alx^orlied  into  tho  bluod  it  is  separated  by  the  gastric 
mnciniH  infmbranii,  ami  in  iT.H  piiauiige  milwarilH  it  exeM^i.'^<'H  an  irritant 
Bction,  setting  np  inflammatory  rwinpss. 

A  wiiiesprpad  fatty  granular  degetioration,  again,  is  charucteristic  of 
arsenical  jKiisoning.  It  affects  the  liver  and  kidney,  the  intestinal 
e)>ith(^liaf  and  volnntary  niustular  fibre.  The  degeneration  i%  sometimes 
Hfl  marked  us  tliat  mot  with  in  phot^phonis  poinoning.  Binz  cnnsiders 
that  criliilar  pr(jtopla«m  baa  the  [Hiwer  of  njridising  nnentnuH  tfi  arsenic 
aa\l.  which  ia  again  rwlnowl  to  ai-seiiiniiH  a<-iil.  In  this  way,  owing  U>  a 
aeries  of  repeatwl  oxiilations  ami  rexhiclioriB,  the  protoplasm  undergws  a 
fatty  change.  There  are  no  farta  t^)  Bnp(Mtrt.  thin  opiniim.  Arsenic 
uniting  with  protopla»m  may  not  form  an  albtuninnte.  yet  it  entere  into 
BHich  close  chemicd  nnion  with  it  that  the  pnvtopliwm  is  deatroyed. 
Pciiides  the  wn'deapread  fatty  degenenitinn  of  tbe  liver,  Salkowsky  found 
that  its  glycogeiuc  function  wan  destroyed ;  but  in  niy  experiments  glycogen 
was  found  in  the  liver  after  death. 

Whilttt  arsenic  is  rapidly  climinate>(1  from  the  nyAtem,  the  channels  of 
escape  being  the  gastric  mucous  membrane,  kidneys,  skin,  and  sabvo, 
sufficient  is  yet  retained  within  the  system  tn  Hli()w  of  its  detection 
post-mortem  ;  although  fatal  oases  of  arseriiejtl  pni)toning  have  bi^-en 
recorrled  without  the  metal  having  been  found.  This  is  a  point  of  eon- 
sidi^rable  inip'krt~'inee  from  a  medico  It'^'al  (loint  of  view.  In  the  case  of 
my  OW11  dog,  which  took  arsenic  every  day  fur  months,  and  whieh  before 
ite  death  sulTered  from  vomiting,  diarrhrea,  and  rapid  emaciation,  tbe 
most  careful  chemical  examination  of  the  liver  and  bones  conducted  by 
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Profewor  Bedsoti  and  Mr.  F.  C.  Garrett,  r«pMt«4l  on  three  oecaeou, 

fiiiiod  to  detect  tfaa  slight^Bt  trace  of  areoiiic  lliis  ie  a  Rin-umfibuin  of 
iiioro  than  pa-iaiiig  mt«roaL  In  coses  of  critninAl  pntftonin^  tlimfon, 
there  is  no  jtisti ligation  fnr  the  pina  wi^t  up  hy  th«  <l«f«nc«,  ib»t  nnlcaiu 
amount  ol  jhiikoii  warn  Hhatract-ud  frtim  tJio  lircr,  sufKcimil  nf  itaelt  to  bi 
regiLrdefl  as  a.  fatal  dose,  the  cause  nf  ilonth  ctmid  not  have  )>con  orscniol 
poisomog.  Arwnic  h^s  Ihmju  detuctvd  in  the  bile,  tbv  sweat,  the  Ioltk 
and  in  the  BcrDsity  of  a  hiiater;  hut  the  urine  is  the  meriium  In 
which  it  priiicipnllv'  escapea  from  the  t>o<ly,  honce  th«  improliohClilt 
of  siny  cKtcimve  acoumulatioti  nf  arsenic.  Citven,  therefore,  a  om 
of  siu^jHUTteil  iHiiHoning  hy  arsimic,  tlin  tirina  nf  thn  piilienl  ahouM  !■ 
examined  l»y  KLiasoh'»  tost.  In  using  thi»  tnethtMl  thf  fallowitig 
shciuld  he  attended  tu  :  (a)  reduce  12  to  16  ounces  of  nrine  hy 
evapi)m[ion  to  ^  nf  itn  bulk;  {ii)  aild  J  ti  J  of  ita  Imlk  of  b; 
chloric  jicid  kn^ivn  to  he  free  from  arsenic ;  (<)  dip  into  it  a  bri|^ 
piecH  of  Cdpiier  full  am]  hoil  for  at  least  l-l  minutea.  when  (rf)  if 
be  present  thj?  roppf^i-  will  oxhibit  a  grriyish  .itaiit  If  lu-nenic  he 
ill  Urge  irpiantity  »  gli»teiiing,  hhtck-leud  appearance  may  be  obtainMl ,  hut, 
as  mercury,  xnlphur,  Rt^lcntum,  and  antiraony  produce  a  simiUr  effed,  the 
copp«r  foil  miMt  bA  aubmitted  to  the  test  of  sublimation.  Sbonkl  iW 
stain  l>e  due  to  mercury  the  niQtal  Huhlimce  in  microscopic  globuln;  if 
to  sulphur  it  will  nib  nfi"  iiiinii  the  finger;  if  to  arwnio  it  dijHjTM 
in  ukUBtic  ammonia,  whit-h  snljihide  of  cop]>er  will  rwt  do.  The  anwtlint 
stain,  when  snlilimedv  gives  a  crystalline  deposit  nf  anwnioiia  neid  ;  t^ 
antinmiii.ll  Bt«in  is  bluer  and  gives  no  crystalline  sublimate. 

Ill  |K)i»oiiiiig  ]>y  wbite  ar&enic  a  microscopical  examination  of  th 
vomit  may  be  of  coiisidcmble  asatstance.  Numerotu  email,  iHitu 
piirtii'les  are  frccpicntly  observed  which,  when  piokcd  out  by  the  forap^ 
curefutly  washed,  dissolved  in  boiling  water,  and  allowc«l  to  coni, 
cry»t<d]iKO  out  !l.s  small  oetahedra  of  ansenioiut  acid.  From  these  vhot 
heiilM  with  siirtn  on  a  piere  of  cnrbaii  in  th>'  reducing  <jine  of  lb«  flauie 
of  a  blow-pipe  a  garlic  o<luur  is  evolved.  For  fuller  details  of  the  lai^ 
and  more  accurate  mcthtMU  of  t'esting  for  arsenic  in  organic  ni 
known  Its  Keini^ch's  or  Ma[-»h'8,  the  reiuler  will  conault  toxt- 
toxicology. 

Into  the  question  of  the  imbibition  of  arsenic  after  death  wc  nrcd 
scareely  L'Utur,  tlieru  being  few  (trmimenUs  and  fewer  f»cl»  to  supp>»rt  th# 
aHtiumpliun.  In  courts  of  law  it  luia  Iwen  maintained  that  ciir{iites  auT 
absorb  arsenic  from  the  earth — the  theory  being  that  though  arsenic  in 
the  »nil  is  in  the  form  of  an  iiiHoluhlc  compound,  it  might  cumbme  witk 
cali-iiim  to  form  the  nrsenit^s  of  lime,  which,  l«M;oming  soluble  throo^ 
the  action  of  carlHtnic  arid  vv<ilv('d  fmm  di'ravtiig  vi^gfliiMi-H,  mighc  fiUcf 
down  lolliucurpi^u.  Sunnuiwchein'scxpcrimenle  indicate  the  iuiprxthnhiliif 
of  Buch  »n  occurrence. 

Trrnlvirrit. —  U  the  ciwe  be  acute  and  Keen  early,  emetics  and  the  um 
of  the  stomach-pump  arc  called  for ;  Init.  the  antidote  for  araeniral  poins- 
!tig,  wh^n  the  drug  is  still  proKont  in  the  stomach,  is  freshly  pre|a»4 
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forric  hjdrate.  Ii  iwu  liy  converting  soluble  ur^nifiua  aciil  itiio  ihe 
insoluble  arseniate  of  iron.  Should  the  poisun  have  iilready  pjissed  into 
the  system  ferric  hydmtfi  la  uwleR^  Tiic  tn>:itmriit  niufit  tlu^n  (li'|ieii<J 
upon  the  !»yni|itoina.  C'opifnis  (Imujshti  of  wati^r  prnliahly  jiiH  iho 
eliminatioD  of  the  drug  by  the  kidneys.  Ferric  hydrate  ia  i:ipi<Ily 
prepiireti  by  ailditig  liquor  ammoniffi  fortjor  to  Ihe  liquor  or  tiiiclure  of 
the  perthloride  of  iron,  rare  bcinp  taltiin  not  to  add  pxoom  of  ammonia. 
The  litiuid  may  be  adminiBtei-ed  without  filtmtioii  and  given  freely.  For 
•rsenical  pnralysis  lonica  siirh  a.^  liquor  stryrlitii»*  may  he  neccKwry  ;  »a 
well  as  tht*  employment  of  niiuuui^e  iind  eiei-tiicity.  Iodide  of  potaimium 
may  lie  of  serviec  us  ao  aid  towards  the  elimination  of  the  poiaon  in 
mild  subacute  cases. 

Thom^  Olivkr. 
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PSOROSPERMOSIS 


TlTB  prcvalonee  of  a  diwiase  caiinorl  hy  psorOHpcmw,  or  ooccidia^  in  the 
lower  atiimult),  ami  ttiu  occaiuonaL  occiirreiice  uf  a  similar  disuiue  iii  lliv 
huiiuiri  »nltject,  iiiaku  tin  ivgani  iwonifijitiniKwia  aa  worthy  of  cliniojil 
recognition.  Ii  is  allied  to  tulierculysis  in  l>eiii^  c«iine<l  hy  the  invMion 
of  tliu  tit>eu{!ti  (if  tliu  Ixxly  by  nn  urguniKm  fniiri  withuitl ;  in  lK>itig  nt  tiitit 
a  local  discftac  ;  and  in  haWng  a  tendency,  alight  it  is  true— not  nearly  so 
great  as  in  luberclt; — to  itiviuli<  tlie  systvni  hii'I  become  ditfiiwd  tlinnighotit 
ibt'  diffuiXMit  Ligfiuet)  <if  ihe  Uidy,  ulliniutuly  L'aiuing  dualb.  TIte  tiitKux^Iti 
hacilliw,  however,  differs  froTn  lh«  |)eoroflperm  in  selecting  for  its  hahitat 
the  vHSCiilar  cannBi;ti*o  titwueH  of  tho  bixly,  niinu'Iy,  tlie  cancel  Ions  |inr-t» 
(if  biirura  and  the  I  tings :  wlicriiju'  llic  iimmM])*'rni  invjuiex  the  i'pitbf'li.il 
cells  covering  the  luiiciMis  mLnibratu«  or  the  akin  ;  bnt,  by  extt-rsimi  into 
the  eubjaeent  cummctive  tissiio  it  may  enter  the  lymph  or  hlo»Kl  channels, 
and  thus  be  dissi^niinatctl  throiighont  the  IkkIv,  Althongh,  thrreforc.  in 
Rimic  respceta  a  similnnty  exists  between  the  two  rliiwases,  yet  their  aetinn 
differs  eisM-ntiatly  in  one  iktrlicuLar  at  least  ;  tianu-ly,  in  the  kind  of  tu^HUo 
first  inviwletL  Nevertheless,  wo  may  regard  pjidi-cwiMTitiosis^ — tu-*  we 
regaixi  tniierculo«is — as  a  k'cal  disease  which,  under  KCiibihle  conditions, 
may  become  general  and  BpnfJid  thmughinit  the  tiBsnes  of  the  liorly, 
As  a  local  malady  it  is  met  with  (ri)  as  Daricr's  disnase  of  the^  skin 
and  chronic  eczema  of  the  nipple  (Paget's  diseane}  [«ee  Reetion  on  Skin 
]>)ReA»<^i(]  ;  {li)  in  tho  nineoHi  of  the  intcatirial  niiial,  anil  that  of  thu 
nrinary  tract ;  and  (r)  in  tho  liver,  from  whieh  organ  general  infection  is 
most  likely  to  occur. 

Tho  pathology  rif  this  dispARO  has  been  chiefly  stnditvl  in  the  rahhit,  in 
which  animal  it  iN  very  pievaletit  in  the  wild  jw  well  a»  llie  domesticated 
Btate.  Hake,  in  lt''t9,  gave  a  very  clear  dci^enption  of  this  condition,  illiM- 
trat«i  by  drawings  of  dissectinns  and  of  mieroseopie  «|>ocimcns  :  hut  not 
until  i«jnie  yeai-ft  after  were  the  [jeeuliar  IxMlieri  de^crilted  liy  him  ii)enlifie<l 
aa  pBoroeipcmiit.  Tliedii^ejise  chiefly  nlTect^  the  liver;  mid  tliere  it  i*  chanic- 
terued  hy  the  presenee  of  niiniernii^  ininnl'O,  (inn  noduk-K  nciitl^ivd  inure 
or  Imb  uniformly  throughout  it«  BiiljBtance.  The  nodnlcB  vary  in  size  up  to 
one-third  of  an  inch  or  more  in  diameter  ;  and,  although  the  smaller  onoa 
ai*  firm,  yet  the  laiger  ones  often  crintain  a  cerilnd  soft  eawHim*  or  semi- 
piiriform  maas  which  can  \tu  c.\[>rc)<«Kl  or  eerupeil  out.  Kaeh  iirxhile  is 
found  to  be  a  small  hile-thu-t  locally  distended,  its  walla  thickened,  and 
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its  lumen  filletl  with  (.'pithclial  cells  ami  iH»or(wpermB.  In  the  larger 
noflules  thp  mucous  lining  of  ihe  biltMlncts,  in  the  cpithelinl  «1U  uf 
which  the  psoroapcrma  grow  and  flourish,  is  thrown  into  papillaiy  folcb ; 
luit)  thii  ronn&ctivc  tiH«ue  around  is  much  increased  and  condensed.  It 
in  hut  rarely  that  the  fworosperms,  xn  attimdHnt  in  the  epithelinl  lining. 
find  tlieir  way  iiiio  the  surroiuidi pi^  hepatic  slnicture.  lii  iJie  tuil 
intennt'  of  the  Inrjter  luxluleti  there  are  inmiiiiersble  clear  ovoid  hodi» 
»Hth  highly  refracling,  diniKle  contour  capsulca,  either  free  or  0(>ntttitu«) 
in  enlarged,  cyetic,  and  otherwise  ult«red  epithelial  celU.  Those  \pyAit* 
meufiuru  on  an  average  from  30  to  40  fi  in  length,  hy  lfi-20  /i  in  binadih  ; 
and  oftcti,  at  the  narrower  end,  there  ift  an  indication  of  a  micropylc. 

They  may  he  found  in  one  of  three  stattv, 
accnnling  to  the  degree  of  maturity  ihev 
have  attained.  Tn  the  Icm  nuiture  f«.«TO 
(Fig.  11,  A)  the  contents  are  uiiifomJr 
graiuilar;  in  (Fig.  15,  B)  the  granulu 
content*  are  gathered  into  a  ruunded 
nucleAted  mass  in  the  centre  of  the  cnpMide ; 
nnf!  in  the  mature  form  (Kig.  16,  C)  the 
granular  content»  are  replaced  hy  four 
psoroapemu.  The  last  form,  in  which  the 
pBorospcnns  lie  in  a  (|iuesc«nt  state,  is  ready  to  undergo  further  develop- 
ment, and  simply  awaits  the  suitalile  conditions.  The  fiu-ther  cbaoMS 
coiii^int  in  dfhiHcence  of  the  capule  and  escape  of  the  psorospemUf  which 
in  thi;ir  turn  give  nst  to  mimUc  anici'hoid  hodi*^,  smidler  in  size  th«n  » 
white  hluud  curpiiscle.  Leuckiirt  tliinkK  thi«  dehiHcencc  taki*s  place  in  the 
sloumcli  hy  virtue  of  the  influence  of  the  gastric  juices  upon  the  doulil»- 
ccinlour  resisting  capaulo,  the  coccidia  )>eing  introduced  into  ihc  1>ody 
with  grattt)  or  green  vpgetahles,  pri-ibahly  ci»ot«mini»te<l  with  tho  excreta 
of  iiifiTUn)  rahhita.  When  the  p«iru«peniut  have  made  their  eKCH|io  fnim 
the  mature  eoceidia  their  spores  enter  the  epilhr-lial  cells  and  there  grow, 
and  ultinuilely  produce  the  mature  coccidiii  Uwia,.  \\'helher  all  tbns 
changiiu  con  Cake  pliu^e  in  the  tissues,  for  example  in  the  hite-dm-bt  of  the 
liver,  en*  whether  it  it  nccMsary  that  the  mature  coccidia  should  pM> 
through  tho  body  or  tiBBues  of  anuthur  hoHt,  is  not  as  yet  satisfactorily 
determined.  Amongst  the  Protozoa  theiie  panuitcs  belong  to  tho  ank- 
elatn  Coccidiidea  (Bulschli)  of  the  Sporozoa  ;  and  though  they  reMJtnble 
thoHu  of  aiioth(-r  titih-cla^ii,  <>rugiiriiutlu>  (Hut»ch)i),  yel  they  are  not 
identical  with  them,  the  latter  Iming  lArasitic  upon  invertebrat«u  Ta 
the  rabhilB  liver,  for  example,  the  mature  psonwpenn  is  called  Vocddimm 
wijarmt  (Leuk). 

A  place  18  gircn  to  psorodpcmui  in  this  work  wi  account  of  tluilr 
power  to  produce  diHC-Jiso  in  tho  tissues  of  the  human  Ixxly  an  well  ai  m 
thiwe  ijf  the  hiMer  uin'niHls,  iliHctuM*  which  may  n>»cnihlH  malignant  di^eaiie. 
In  man  <lis«!asc  pruduce<l  hy  psonwperms  has  been  observed  in 
several  instancvH ;  and  the  symptoms  to  which  they  give  rine  depend 
U|)un  the  extent  of  the  diiH;«»o  aiul  upon  the  tisKue  cuncemcd. 
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Js  a  Ufiil  divasf  it  may  tie  met  wilh  in  the  liivr,  ah  in  the  ralibit ; 
ami  thence,  W  cauKJiig  girnl  ilL-slmcti'ui  of  lliu  livor  8iih(7ta.iuv  iind 
thereby  disturbing  the  hcjuttic  function,  it  jpve*  nw  to  symptoms  similar 
to  th(7He  foiincl  to  ot'Ciir  in  the  mliliit,  if  not  i<ieiiCic«t  with  them,  nauiely, 
to  proj^tnuuv'u  n-ustiii^,  iiaiueii,  aiid  itiubility  tu  taku  fixxl ;  lJi««v  sl^iiii  (jf 
exhaustion  arc  fnllowod  hy  deiith. 

When,  lujwevBi',  the  elincjiBC"  »fr«ctM  the  mucous  mpmbmne  of  the 
vrinarit  trnci,  whure  it  usually  |{ivos  risu  tu  ihw  loituaLitm  iif  iiniltiiile, 
minute,  BUpcrficiA!  cysts  ^vith  clear  contetita,  it  nmy  chiism^  hu>nmtiiriii 
with  iiicretued  frviiueiicy  of  micturitiun ;  or  it  may  [ijirtiully  Mock  thu 
ureter  anil  than  jh-imIuco  hyclninnphriwis  with  iu  attL-rulatit  syinptoms. 

Again,  when  the  iuUstintil  niucnx  in^jnfn-nir  {^  aflct'toil  the  epithelium 
is  occupiiMl,  ii«  it  i«  in  tlie  liilcdiii-ts,  with  psDiospurniB  in  vanous  atn^-s 
of  <h?voloi)ni('nt ;  arnl  ttiur-u  uuiy  he,  moriMiver,  as  in  (ln'  nibhir,  iiiHiim- 
mation  of  the  mucosa,  »n<l  even  superficial  ulceration  attends]  with 
dyspepsia,  irritahility  of  the  lH>wt']s,  mori*  or  less  couHtiuit  iliarrbiiea, 
h»morrha^c,  exhaustion,  and  ultimately  death. 

.-tf  n  ff'-iurral  tttf^'HT.  —  i*sonjspermosi«  hiw  but  few  features  to 
diHtinguish  it  during  life  fn»m  other  anil  similBr  lofjil  Hise-osiMl  cHiditions ; 
still  less  charact^^ristifi  aro  the  symptoms  whrn  the  spores,  nialcinR  their 
way  into  tlie  circiilatinn.  becunie  ditfuBeil  thntughowt  the  Ixxty,  attacking 
serouB  niembrani's,  hrain,  spleen,  hfiai-t-muwle,  and  so  on.  A  few  such 
casee  have  tieen  clinically  recorried  ;  and  from  thpse  we  may  gathtr  that 
the  chief  8\Tupturas  of  genenil  infection  by  iworosjwnus  are — pains  in  the 
limbs,  hejwiachc,  di-owsiricss  anfl  ixMsilily  delirium,  furred  dry  tongue. 
nau:4ea  and  perhajM  vomiting,  alhuiiiin  in  the  nnne,  iiim-iu'e  of  W>t}i  liwr 
and  splenic  dulnesfs  "'"1  remittent  fever,  not  i-eiiching,  however,  to  n  high 
degree  (103°).  These  symptoms  end  in  death  after  a  period  varying  fn^mi 
two  to  seven  or  luoro  weeks.  Though  they  are  not  eo  severe  uoi'  so 
acute,  they  reeemblo  tlu)8e  prodiiciNl  by  the  general  infection  of  tuber- 
culosis, ami  also  tho«e  descrihcd  jw  the  "typhoid  stalt*." 

For  further  infotiuittion  a^  to  the  course  taken  in  the  cfLKcif  hitherto 
rccordeil  in  man,  and  for  fuller  pfunicnlars  friuf'eniing  the  dineiwe  in  the 
lower  aiiinuls,  I  would  refer  the  reader  to  the  important  papers  which 
arc  indicated  iu  the  subjoined  list  rather  than  attempt  to  distingnigh  more 
minutely  the  sv-mploms  produced  cither  by  local  or  by  genemi  psoro- 
spermic  infection. 
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WORMS 

TilR  l.irg4?r  eiitozos,  for  themwt  part  vinible  to  the  eye,  which  infeit  maih 
kind,  M-ith  lure  ivnd  iintmfKirUJil  exceptiviw.  belong  to  the  sub-kingdom 
vermes  or  wormsL  The  duitingiiiAhing  zoological  features  of  this  Kroap 
of  oiganuitDH  Jire  'i  btltiltral,  tmsftjmrnlfil  or  uni/cnnly  ^jmrnifil  ixidv,  Atfmty 
a  deimiil  mufiriilar  si/jiletn  ami  a  faired  Accreiory  si/stetn  (wa/cr  nuadar); 
sivUton  tnul  urttealaUd  appetidagia  are  tMHting. 

Tii«  wormn  arv  divisible  into  several  cliMseK,  but  only  two  of  thcM 
ulasses  occur  as  [Kinutiti%  iu  tbo  body  uf  man,  namely,  1  el,  PlaCjhehnllithes, 
which  may  ho  dutini^il  as  worm*  vith  a  flat,  elongatM  Mi/,  very  gtrundiy 
prxfniM  in'M  lu'oh,  or  jwlrrs  or  b<Ah  ;  thn/  posftJV  n  trrthral  pan^tum,  OBd, 
ojt  n  rnle,  nrr  hrrmaphrdflitf. ;  2nt\,  NemathQlminthes,  rtntnii  uwrnu  wiik  a 
tuhttUir  ur  filiform  Unt^,  tht  mtirh  nf  ukieh  ix  (^Uat  ringrd ;  the  Ktad  end  may 
be  [tnn'idtd  u-ifJi  h"»>is  "f  juifiU'r  ;  tJu  srxes  ure  s<paratt. 

Of  tht^  Ptatyhelmlnches  two  onlers  are  found  parasitic  in  roan — 1st, 
t'trtUmin,  or  tA]>ew-on]iM ;  '*\n\,  Trrfiutttoia,  or  flukes.  Of  the  Nenathdl- 
mlnthes  only  one  onler  \e  represented,  namely,  XtmntodOy  or  tfareadwoniLs, 

The  following  liHt  of  specieR.  arranged  in  acoordanco  with  this  clftMi- 
fic-xtiuTi,  enibmceH  all  the  more  important  and  well-authenlicated 
which,  up  to  the  prei>ei)t,  have  been  found  parasitic  in  man. 

WOTIMS 


PLATYHELMINTHES. 
Ceitoda. 

T  w  II  ia  ni(*I  incuiel  U  ta. 
Th'iiIa  tvihnin. 

Tiriiia  llnTnj>iin>*l«tn. 
TiiniA  tiiadit^^aM'ArieiiM). 
Tj-niii  I'lic  11)111- iiiiii. 
Tj'liilt  'I'-Milllii'IriiK. 
T»tiia  tTliimwowiia. 
Fit>np?ff— II<>iiiiil<"'r.i'llAUDA. 
ftntliritic(i|>hAliis  IntUH. 
Bi>tliri'K-c  filial  Us  cfioUluft. 
I^lirix-pphalua  onrd*tu. 
Botlii-iocff'tialiK  HansuaL 

F'ltnth)  -DnroMIDA. 

Ih'tiiiiiiini  ctawnim. 
1>iit<>riiuiii  kviMWtini. 
Dixlvnitiin  lanM»Utnin. 
UlMi'Diuiii  ajihttialmottinm. 
Ihot'iiniiin  h*|'rn|>hvni. 
IHsU'ruum  hitaulvbnim. 
J>lHtt>iutu»  Singeh. 


Fnutii}f—XHvTawfX*k  (Mat) 
Dtstuiinitu  tiiiniiae. 
I)ik[<iin(iTii  i-iugaiicl um, 

/'iMi/ir— AufHt«TliMltiA. 

Aiii|ilinioiRuin  liomiiib. 

KEHATBIXHINTHES. 

Hematada. 
Famiiv—  AsCARtVA. 

AniiM  InmbrimidM. 

A««ri*  ID  volar. 

Aararia  Riantima. 

0»yiirM  rrnTiit-ularu. 
Fuinil}!     .*!rRii!coTl.ll>A. 

K)iitti-uiiK}'liia  Ifipu. 

Stiiititfyhi*  InnspvaipiMtiiih 

Aiik^Ioctvnia  inodanala. 

/if  !■•  >7v— TKrcnoraAoasuoa. 

TnciioreiilialiK  bomiitla. 

Tri'-hina  iiiinili*. 
Fa„uf\f  -  FnjiiilD*. 

Kilnrin  itirmiiw. 

KiUiia  rirull  lintuil. 

Kilaria  lot. 

KlUrta  rcMifom^ 


CBSTODA 
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^<tm(7)i— PiuutUA  (mvU.) 
Ktlnria  Imniiiiis  oris. 
Kilarin  Ubiikliii, 
PiUru  lyniuhadca. 
FtlAria  m«din«ii^ 
KiUriii  Tnlviitii*. 
Fikriu  iliiiTiJA. 
Filaria  persUns. 


PiUrin  nnc'ttirnA  <F.  B&urroni). 
FilariA  D«niar<}uui. 
t'iUm  MKgKlfaaeeL 

Family — ANur  iLiruDA. 
Ethnlxiitiit  'HitWyi. 

ibtni.'v— Rkabdukeuida. 
Hhabdoiit^niu  intcatiualA. 


It  would  be  impo^ible  in  the  limited  «>pace  at  my  disposal  to  give 
Anything  like  a  complete  account  of  the  individual  pariutiten  composing 
thitt  long  list.  For  this  the  reader  in  referred  to  the  standard  nystematic 
worke  on  helmintholog}'.  The  mottt  I  tan  hope  to  supply  is  such  &  descrip- 
tion of  the  physical  featurea  of  the  more  important  of  thefle  organisms, 
of  Uieir  respective  life-histories,  and  of  their  associated  clinical  pheno* 
meim,  as  will  enable  the  reader  to  arrive  at  a  correct  diagnosiH  in  cases 
of  entozofil  infection  ;  and,  at  the  ^xmo  time,  enahlc  him  to  iwlvise 
intelligently  ou  the  important  pmctieal  euljeets  of  prophylaxis  and  treatr 
ment^ 


Class  1. — Platykblminthkw. — Order,  Cestoda. — The  cestodes  or 
ta]>eu'orms  are  long,  flat,  white,  ribVion-lilce  arganinins  which,  in  tbeir 
mature  form.  inhal)it  the  aliuieiitary  caniil  of  moat  verlebratca 

Each  worm,  anatomically  speaking,  is  divisible  into  a  head  and  neck 
— Avffcr,  and,  springing  from  this,  u  single  file  of  jouitt  or  8L>gmont« — 
progleiiides ;  together  these  conKtitute  the  body  or  sirobiin.  The  head  is 
provided  with  two  or  four  strong  nmsculur  diaca  or  sueken,  and,  in  most 
Epecies,  arranged  jii-ound  a  hvak  or  rustfllnm,  one  oi^  more  circlet;  of 
rhitinous  iinnklfU.  Thc«e,  the  suckcra  and  hooklota,  serve  to  attach  the 
poratite  to  the  mucoun  membrane  of  the  alimentary  canal  of  the 
host. 

The  head  is  very  minute,  being,  as  a  nile,  just  discernible  with  the 
naked  eye  as  a  sort  of  intunieM;ence  or  bud  at  the  free  end  of  the 
narrowest  or  uppermost  part-  of  the  wurm.  Tracing  backwards  from  the 
head  or  scolex,  and  ori^nating  from  its  posterior  part  by  a  sort  of 
process  of  wrial  budding,  we  lir^t  come  to  minute  immature  proglottides. 
The  farther  ive  proceed  backwards  the  proglftttidea  Iwcome  more  diatiTictly 
differentiated,  increase  in  wze,  and  show  more  and  more  evidences  of 
progress  lowaitls  maturity.  Finally,  and  long  before  we  arrive  at  the 
last  elements  of  the  chain,  we  find  that  the  proglnttiiles  are  soxunlly 
mature,  wich  pruglottis  pojwwssing  elaborate  male  and  female  organs  of 
reproduction,  the  latter  being  laden  with  eggs.  A  tnpewonn  may  there- 
fore be  regarded  as  a  colony,  and  each  individual  proglottis  as  an  animal 
complete  in  tlself. 

The  proglottides  contain  no  organs  of  digestion,  nutrition  being  effected 
by  absorption  from  the  alimentary  juice*  ^A  the  host.  F.xcretimi  is  carried 
on  by  :in  elalioriite  wati-r  vascular  systi'm. 

The  male  organs  of  generation  consist  of  testis,  vas  deferens,  and 
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cirrhus  (penis);  the  femiilo  of  ovary,  yolk  gUnd,  sheU  glJinJ.  utcru*, 
reccpt*culmn  SBm)lli^  mid  vftgina.  The  vagina  and  vaw  detVrvjw 
itsuidly  upen  liito  a  coiuiuuti  uloiica,  wbicb,  ui  lU  turn,  opetu  extcnuillr 
cither  on  the  ventral  surfaci.',  or  alternately  on  the  right  or  left  nuirgin 
of  the  (iroj^lottides.  la  soino  Hpecitw  the  malu  and  fuuialu  genital  pom 
are  ttoparatotl. 

When  the  ova  have  arrived  at  maturity  the  proglottidra  contutiitng 
them  brviik  off  in  one«  or  twos,  or  in  strings,  kih!  puss  <»tt  of  the  b<xljr  *>{ 
the  hi>si  either  by  their  own  pi-ujicr  moveuicnui  ur,  more  usually,  an 
expelled  with  the  imzm.  They  are  ea«tly  recogmx^d  as  white,  ohionft,  or 
tH^uare  bodies  which  indulge  in  movemciito  more  or  Ims  active.  The  orm 
they  cOEttain  wc  oitlior  uxpuUed  by  the  coiiLractiotiA  of  the  proglottidc* 
attending  these  movement*,  or  they  may  not  tic  set  free  until  the  pro- 
giutcides  are  swHliowcd  and  digested  by  some  animal,  or  have  ifenijm- 
poeed. 

A«  a  nilc,  in  most  itpcciea  at  this  stage,  the  only  element  retnaimi^ 
of  the  original  egg  is  the  embryo — now  enclosed  in  a  thick  shell  of  ito 
own,  the  yulk  and  yolk  membranes  having  disap^ioared  at  an  eu*lur 
stage  oi  intra-uterine  life.  In  a  fuw  spcciCM  the  ovum  at  th«  tiiM 
of  ita  birth  is  stilt  vntiro,  uiid  the  embryo  HtitI  undeveloped.  In  tlw 
fonner  the  (liiTeroiiciatod  embryrM  are  ready  to  enter  tbe  liody 
of  their  intermediate  hi^t ;  in  the  latter,  t>efore  they  reach  this  i)tji|^ 
the  ova  have  to  jmss  a  eei~tain  time  in  water  or  id  Boae  othir 
medium  during  which  the  cnihryo  is  elaborated  in  pr^tarfttJon  for  tini 
mignttiun. 

The  embryo  of  the  cestotles  is  provided  with  six  hooklets  (hence  the 
term  "  h^'Xiwitnth  ")  arranged  in  pairn  at  one  pole  of  ita  spherical  bodv. 
On  an-ival  in  the  alinieTita,ry  canal  of  its  interme<iiate  ho^l,  the  ehcll  to 
which  the  embryo  is  enclosed  is  dissolved,  or  in  other  oases  the  mantle 
of  cilia  with  which  it  is  inve-iled  is  east^  By  means  of  the  houklvu  it 
then  works  and  bores  its  way  through  the  walls  of  the  giu  aivi 
the  intervening  tissues  until  it  arrives  at  the  liver,  lunga,  oiuada^ 
brain,  connective,  or  other  appropriate  tinsuo.  The  six  booUeta  an 
now  discardud,  and  from  the  pole  opposite  to  that  occupied  by  tbow 
bofjklete,  and  by  a  process  differing  in  detail  according  to  spocios,  a  head 
and  neck  (scolex),  exactly  similar  to  that  of  the  t4^womi  front  which 
the  embryo  originally  emanated,  is  developed. 

When  this  stAgc  is  <:umpleted  it  is  found  that  the  acolox  springa  fran 
a  large,  ple«r.  wittery  blwhler, — renlly  the  dropsical  body  of  the  eoibiyo^ 
— into  which  it  can  l>o  dmwn,  and  from  which  it  can  be  protrndetL 
This  is  called  a  fvitiffreus,  and  tapeworms  so  characterised  are  iliiwtnl 
B»  rifiJid.  In  another  set  c>f  tapewornis  this  cyst  i«  exceedingly  niinttl« 
and  rudimentary ;  such  are  ebuuified  us  eyttoidei.  Ill  a  third  Ml  the 
embrv'o  becomes  enormously  distended  by  a  clear  watery  fluid  ;  hr  a  tVkrt 
of  budding  pnicei**  from  the  inner  cellular  layer  of  lh«  widl  of  the  ey*t 
containing  this  Hiiid  a  numtier  of  subsidiary  OnM/d  eaptuUj  are  formetf,  tbr 
inner  laynr  of  which  gives  origin  to  tapeworm  scdicos.     These  eyais  are 


1 
I 


■ 
1 


TMNIADAi 


1009 


I 


I 


designitud  eehiaoeofeug,  and  the  genu*  eehineror^ifrr.  Yet  a  fourth  type  of 
devcli>piii«iil  is  supplied  by  the  Mhriurcjifialid^.  In  them  nt»  cyst  of  aiij 
description  is  formed  ;  tha  embrvo  Biinply  enlarge*  and  elongates,  ths 
hmd  with  two  anctoml  >^uiir(M  licing  fonned  kI  uiie  end.  In  thew 
wonus  Iho  imiuatuit!  punisitu  iimy  uctiun  ciiiiinidui-ublij  luiigth  in  ihn  ititcr- 
modiaio  hofll— ae%'oral  inches  perhHjis,  and  resemble  in  soma  rospocta  the 
matiiru  tapeworm. 

Many  cestodcs  at  thia  atagu  of  d«roli>pmunt  retain  for  yearn  their 
CftpBoity  for  further  advi*rK'C  when  transferred  tfl  the  stomach  of  the 
d«fiiiiiive  hu«t ;  others  aguiii  die  at  a  comparutively  eiuty  diiti)^  becoming 
withered  and  I'idfitind.  On  Uaiisfertjnci!  u>  tliu  di'linitivu  hust  the  cystic 
slniclurc  is  digested  ofT,  and  the  seolox,  by  nicaits  of  hooks  and  sucker*, 
aDcbors  itself  to  the  luucims  membranu  ul  the  small  Intestine  and  rapidly 
grows  into  a  mature  tapeworm. 

The  cestoda  are  repraionted  in  man  >»y  two  families,  the  t-rniada 
and  the  boihrifxcphuluhr.  The  former  h^ivu  four  suckers,  ami  usually  a 
sinj^le  or  double  row  of  honkleta  on  a  roKtelltim.  In  tliem  the  euxiuil 
opening  is  marpnal.  In  the  young  stage  they  poawss  a  caudal  cyst. 
The  Mhrwrfffhulitlir  have  only  twu  sin-ktrns  ami,  ;is  a  ndu,  their  sexual 
organs  open  on  th«  surface  of  the  prl^^ll^tti^les.  As  alivady  explained,  in 
their  inimatiiro  sta^p  th^y  possess  no  cHiidal  cyst,  but  lie  free  or  lightly 
encysted  in  the  tissues  nf  thu  intt-nuediati!  hoot. 

Pnwtirally  vrc  havfi  to  dciil  with  only  ihrm?  specins  of  tiiiewnrm  : 
Tnnla  medlocanellata,  or  the  lH>ef  tapeworm  ;  Teenia  solium,  or  tli»  prnlc 
tipeworra  ;  urid  BothHoeephalus  latus,  or  the  Ush  taptiworm.  Ilesidus 
thi.')i(.'  a  mimbiT  of  other  .rstudefi  hfl^■t:  bn-n  met  with  in  man  ;  and,  floubt- 
len,  M oar aeqiuiintaiLciJ  with  the  hc'lmirithr)h>K>'of  s;iva)|;t>H.nr)  semi-civilisefl 
peopte*  extend,  yut  othfim  will  bit  addi'd  tti  the  list.  Though  of  intcrrst 
S4-ientifi(nlly,  these  rarer  tapoworins  ap[>car  as  yet  to  have  little  practical 
iini>urtance. 

Tfen  lad  se — {('<f«iifi) 

TsBnIa  mediocanellata  (Fig.  1 7  )^Synonyms  :  T.  snf^imUi,  T.  inmnu, 
Timi<ir}ii/niliiis  tiii>hijcaneU(it«s). — This  is  one  of  the  commonest  and  most 
widely  distributed  of  the  huni;iii  t.-ii".-wi:irnis,  Atvoiiling  .hk  it  is  <-longat«d 
ur  contracted,  it  mivtsun-H  fmm  1  to  S  nicti'cs  in  length,  iind  is  composed  of 
from  1200  to  1300  prraglottides.  The  more  mature  proglottirlcs  am  long 
(18-14  mm.)  and  thick :  lliosu  alKait  thu  middle  of  the  worm  are  bnjad 
(12-14  mm.);  those  constituting  the  more  immature  portion  gnidiudly 
'."taper  in  stzy  to  very  narniw  and  cxtromely  delicate  dimensions.  The 
Bha|K!d  heiul  (Fig.  IS,  A  and  H)  (ID  'Z  mm.)  is  piovidefi  with  fuur 
powerful  suckers,  but  haa  neither  hooklets  nor  mstelhim.  Thu  marginal 
genital  porB  projeete  roarketlly,  jind  lejids  to  a  ntcnis  having  many — 
twenty  to  thirty — lateral  dicholomously  dividing  braneben.  The  con- 
tained eggs,  or  rather  ahellcd  embryos,  are  minute  {0*03  mm.),  slightly 
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oval  l-vlii-H.      Thi;  vKt-lt  i«  thirk  ami  i»ail«  up  of  iiinitinvniblo   litth 
h  cnclusfs  a  six-liuokc'd  I'rnbryo. 

l'arcfii11v-coiiduct«d  feeding  experitnonta  hnvc  roncltisiveljr  pntvfd 
th»t  the  (ix  Act*  the  pajt  of  inU-mnwiiati*  host  tn  T.  infiiifiintHaUt^  tbe  entir 
Rtagc  uf  the  pii-uiiite  being  aocompLiahed  iu  tbo  miuclcs  of  ibU  aninwl ; 
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more  rarely  in  the  livor  and  other  viscera.     It  \%  not  known  how  lon^ 
cyBUcerci  retain  their  vitality,  Mvi-ral  years  pr»»l«lily,  before  hctsjt 
BhiiTelled  and  undergoin);;  rftlcnroons  changes  \  bnt  it  in  known  fchat  fthwT 
man  coneiunes  raw  or  imperfectly  ccxikE^I  Iwef  containing  living  ontitMnL 
and  Iwfore  this  degeneration  hua  oceurrixl,  T.  mtitioran^aia  ia  ^evelmx^i 
iu  his  intestine. 
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Thus  it  comei)  about  that  in  coitntnes  in  which  much  and  imperfectly 
cooked  Iwef  is  eaten  this  t«i>eworra  ia  very  jH'evalent ;  nioi'o  particularly 
is  tSitA  the  case  where  the  cattle  are  hadly  fed  an<l  Tetideii.  and  whi-re  they 
are  therefore  in  their  turn  much  exposed  to  infection  by  tajjeworm  ova, 
<.'oin[U)rHtively  rare  in  AVeHtern  Kuropo  and  the  Uniieil  StAte^  of  Anieriwi, 
T.  nuitiuaiiuJtiila  is  common  in  Enstern  Europe,  in  Asia,  Africa,  and  pjirta 
of  South  Araenca.  In  many  districts  it  is  excessively  common.  In 
Ahystiinia.  for  example,  netiriy  every  native  enterCaiiin  one  or  more  of 
theso  nnpleatuint  pient*.  In  the  Norlh-\Vest  Provinri's  of  India,  where 
about  'f  per  cent  of  the  cattle  are  nttccted  with  cygticerci,  it  ig  nearly  as 
prevalent. — n  ronditinn  entirely  atinbutable  to  the 
Bilhy  h.-it>it»  of  the  i>eo|)1e,  their  carelessneffl  in  the 
mairagemenC  of  their  uittle  and  in  the  coolting  of 
their  food,  and  their  pei-sunal  nncleanliness.  Of 
late  yeare  this  t4»poworm  ia  «ai(l  to  lie  becoming 
more  common  in  the  south  of  Fmrifc  in  conftequence 
of  the  large  iitipi>rt«tion  of  Alyomii  Ixilloctot. 

Meiwly  l»eef  (Fig.  19),  ihiit  is  U^uf  affected  with 
Ctfstvtni-ug  Urniii  iwtiiotunellata,  in  cjiaily  rccogrised- 
Here  and  there,  ncattered  throughout  the  nimcles  ^\^;~^^^^Z  "il^t 
and  lying  longthwiao  between  the  fibres,  Biiiuir,  ("*t-  «*■).  Arior  i,*uo. 
oblong,  watery  eysta,  scarcely  nieasuring  I  cm.  in 
ten(^,  are  to  be  i<e«n.  If  one  of  these  cysts  is  shelled  out  and  examined 
vith  a  loDs,  the  invaginatc<l  beat!  of  ihe  immature  cchUkIc  can  Im  iletecuid 
in  its  ioiide.       By   placing  the  cyst  in  w/irm  watoi-  tho 

Ahead  becomeu  cvaginated  (Fig.  20),  and  h  seen  to  be 
attach&il  to  tho  end  of  a  long  neck  spriiigitig  fnim  the 
short  equatf>r  of  the-  cyst.  Under  the  mici-oacoj*©  the  four 
Buckers  and  unai-mcd  hcsid  of  Thhui  in'-tHixaiiellattt  are 
readily  recogniaed. 

VifsiictTcui  T,  mefliofnvfUaf'f,  unlike  the  cysticercim  of 
7'.   fuiium,   in  not    known    to   occur    in    man.      The  only 
animaln  Heaides  the  ox  in   which    it    has    hitherto    been 
found  are  the  goat  and  the  giniffe.     Attempts  to  reiir  the 
tApitwnrm  in  the  drig  have  failed. 

It  has  been  p]-oved  that  from  the  time  the  cysticercu*  is  swallowed  to 
the  appeamiice  of  proglottides  in  the  slooU  about  sixty  days  muRt  elapse. 
At  the  end  of  this  time  eight  or  twelve  or  more  pniglottidee  are  thrown 
off  daily  by  the  now  matiice  worm  during  an  indefinite  number  of  years. 
The  proglottides  rarely  appear  in  the  stools  in  strings,  an  wilh  many  other 
tapeworma ;  ihey  are  usiully  given  off  ."ingly,  nometimes  p-wsing  out  of 
the  bowel  independently  of  the  act  of  defecation  and  by  their  own  pro}icr 
locomotive  activity.  Thus,  besides  being  ne;irly  a  cunwiant  fejilure  in  tho 
stools,  they  may  creep  al»ont  the  l>ody,  and  are  (re«|nenrly  found  in  the 
patient's  clothes,  in  his  bed,  or  about  bis  room.  During  their  waudunngs 
the  remarkable  elongnlioriH  and  shortenings  and  nnwcular  contractions  of 
the  proglottides  biing  about  the  expulsion  of  tho  eggs — very  commonly 
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from  a  nipturo  in  the  fore  part  of  the  uterus.     In  this  w»y  '■\' 

are  Btnswii  nljout,  Hntl,  if  fortune  favour  tli«ni,  arc  ptnc*d  for  mgestion  lij 

tho  ox. 

A  knowledge  of  tho  facts  of  the  life-history  of  this,  ta  of  at!  f4h»f 
[Hu-twit^s,  ia  of  <^xti-eni«  importanco,  »*  iixlicHting  with  pn^'isiou  the  dtm-- 
tiou  chftt  prnphyUctic  muiuiircs  should  take 

TsQia  solium. — Tliiit  taiM;worm  is  distinguishable  from  the  fongoiBC 
by  iUi  smaller  size  (3--3'rj  metres),  but  especially  by  the  double  cirtkrf 
iwcfity-six  lo  twcrity-pij^ht  hnoTdots  which  surroundn  the  mcMliu 
rostclliim  (Fig.  2 1 ).  The  sphericAl  hoad  ( 1  '0  mm.)  carries  four  Urjjj 
what  prominent  suokers.     The  nfrck  is  thread-like,  the  Mgnicntf  ray 
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gradually  increwing  in  sine  up  to  about,  the  middle  of  the  worm  what] 
thoy  mea^uro  rather  under  t)  mm.  in  breadth.     Towardn  Che  free 
rifle  progloMidea  (Fij^.  '11)  elongate  ami  become  narrower,  meaai: 
from  Iff  to  1-  mill.  i»  terjgth  by  S  mm.  i>i  breadth.     Tho  gettital 
marginnl.     Tho  uterus  has  on  each  side  seven  to  ten  lateral 
which  divide  dendritically.      The  eggs,  or  rather  embrk'ots  are 
(0*i>3  mm.),  and  have  a  firm,  ttiick,  brownish  shell,  tovered  with 
little  rods. 

Tiie  proglottides  lui  they  fall  ripe  arc  diRcliargeil  singly  or  in 
with  liie  fasces  of  the  host,  and  in  this  way  the  ova,  while  Mill  in 
proglottides,  or.  iiftor  expulsion  from  them  during  their  slow 
gel  an  opjiortunity  of  l«-tng  transferred  to  the  litomach  of  the 
occnsionnlly,  of  ctbor  animuU,  including  man  himself. 

Arrived  in  the  stomach  of  a  vertebrate  the  shall  cnclfwjng  the 
hooked  embryo  is  disKolved  by  tho  gastric  juices.     Being  thus  li 
the  embPi'o  works  it»  way  through  tho  gut  and  into  the  viscera,  mi 
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and  txtnnertire  tissue  of  the  intermediate  b(»t.  The  connective  tiasue 
between  the  anwcular  fibres  seems  lo  bo  the  more  nomial  and  iisujil 
destination  for  ihe  embryo,  but  it  mjiy  come  to  reirt.  in  almost  any  orjiiitn. 
WTien  it  comej*  to  rest  in  h  muscle  the  ombrvo  Ijecoiiiea  traii»formetl 
in  the  course  of  a  few  weeks  inif>  a  cluar,  ellijuical  cyst  (8-10  mm.) 
separating  rauMular  Iinndlos,  and  r)is[Kiscd  iii  aamo  dlraccion  (Fig.  23). 
Thia  eyat  ccnt.iitk»  the  npimlly  ii'llt?il  luid  lunch-writikled  invaj;iiittt-t'd 
oeetode  headt  whieL,  in  hooks,  fuckurfl,  n«t-elliim,  and  iu  cvoiy  other 
re«pect,  resemWes  tho  acolex  of  Tirma  i^limn  (Fij^-.  i*4). 

Pork  beset  with  these  cysticerei — the  loii^  and  wbU  known  C^fitUtrou 
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cetlulottt^is  known  m  "Tneaily  pork."  When  eat«a  raw,  or  imperfectly 
cooked,  it  k-iuls  in  man  to  the  development  uf  Tttiiia  solium  in  the 
inteotinc,  as  hat.  Ix^cn  umply  proved  by  feeding  cxpcriment.ii.  It  is  a 
oonipar!i.tivKly  rare  tbiri^,  in  Euixtpe  «t  all  events,  to  tind  more  than  one 
Ttrniti  iiiflwairtf Haiti  in  the  xiLtiie  initividuid  hoi^t :  hence  thta  tapenonn  is 

frsometime^  oalled  the  ivr  .WiAnVr.     It  ia  otherwise  with  Taaiti  ioliuvt — 

fttwu,  or  many  ruurv,  i^viufi  fi-tfquentJy  (oiuid  toyelhw. 

I  The  gougraiihicail  diHcrilmtinn  of  1\vni/t  nnlinm  coiroepondfi  with  that 
of  the  piji;  its  {jreater  or  less  alumdanca  in  any  particular  district  or 
oomitry   dciwriilitLg   on  the  way  the  swim;  an:  tciidod,  the  habiti^  uf  the 

L  natives  as  rr^iirils  ibc  dispiMuU  of  their  dejecta,  ami  the  way  in  which 

"they  pre]K»re  thfir  pork  for  the  table.  In  38H  posl-inortem  examina- 
tions in  North  (lermiuiy  tliu  niiitui'e  tH[iewt)nn  waa  fonud  uboiit  once  in 
every  '2it(t  bodicR.  Jn  South  (icrmany,  in  Fnincf,  in  (Jrcat  Britain,  and 
in  the  United  StateB,  it  is  by  no  meiiiit  «>  frcfpieiil.  Naturally  the 
yCys^eerciis  ctUuimm  has  a  cc>rre»{K>nding  geu^7W])hiud  dislriljutioii.    Accord- 
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ing  to  Leuckail,  in  Prussia,  in  1,738,600  swine  vmuninetl  in  1876 
carcase  in  cvciy  370  bad  V;/fU-rrn  ceUulvna.  As  reganis  nun,  ia  97 
post-moru-m  exuminjiUi>ris  of  human  Ixxlics  in  vnrioiM  Pathological  Ii 
tules  in  North  Oonimny,  the  cystieerciw  wag  founrl  once  in  «v«o' 
bodies.  In  Western  Eiiroito  their  occun'ence  is  not  nearly  bo  wiuqi' 
The  greatei'  frecjuoncy  of  cy^ticercl  in  man,  as  compai-ed  with  the  pig.  \i 
of  course  attributahle  to  the  greater  cure  with  which  they  are  searrhcH 
for  in  ibe  forniei*,  and  to  his  greater  age  ;  not  to  bis  supenor  ntaceptilfilit; 
or  grejttor  lint>i)jty. 

Tn  comteqiienLO  oF  the  li»bilitT  of  nutn  to  cyaticen-us  infccti^i  tbroq^ 
his  »(H'HUowiii)^  the  eggx  of  7\tma  foliietn  in  i'ood  or  in  water,  or  from 
introduction  by  soiled  handa,  or,  as  eome  surest,  liy  a  sort  of  hi 
infection  from  the  regurgitation  into  the  stomach  of  the  ripe  pro^ttiiln 
of  the  Uipewoira  during  un  net  of  vomiting,  or  in  other  ways ;  and  ta 
consequence  of  the  frequency  with  which  tlie  Vifttirfirus  r^uttiMr  develops 
in  the  brain,  eye,  heart,  und  other  lociilities  (r.\n>iy  in  the  liver,  never  in 
the  bones),  it  becomes  an  objtrt  of  considernble  ptiihological  iinpurtanet 
Casei  arc  on  record  in  which  hundro^U  And  even  thousands  of  cysticcra 
were  found  in  the  variom*  Mrgjina.  Such  wliulesjile  infection  i«,  howeTrt, 
nre.  Strange  to  say,  the  |uinLsite  seems  to  Lnvc  n  prtxiilcvtion  for  tht 
brain  and  eye,  and  in  not  n  few  instances  it  has  he«n  found  rc«trictexl  l» 
these  or'g:ui((.  In  tb«  brjiiii  the  cysticcrci  are  UKUally  fuiuiil  in  tb< 
raembraaes  or  in  the  c-iirtex,  ukh-u  rurety  in  the  inu'rior.  In  eighty-nglit 
ouoB  oollocted  by  Kiiehtfnnioiitt<>r  ihcy  were  found  forty-nine  timea  tn  U» 
mombrunes,  thirty-nine  timiw  in  the  cortex,  thirty-six  times  in  the  grcii 
gan^tlifi,  nineteen  tiinL>«  in  the  centml  sulietaniie,  and  cighti«n  tiineA  in  tbc 
ventricles.  Von  Gracfo  calculated  that  in  Berlin  ophthalmic  practice  tht 
cy*tic«ifu'*  was  observed  in  the  eye  once  in  about  every  thmumnd  vnar* 
In  tinglaiKl  llu^y  are  very  much  ninT.  Their  moKt  ciinuni>n  [WL^ition  in 
the  eye  is  bencaih  the  retina ;  about  half  as  frccjucntly  they  utv  ftnitHl  u. 
the  vitreous  humour ;  still  mure  rarely  they  appwu'  in  the  aiitcri'if 
chamltor  and  oUcwhere.  In  the  aqueous  and  vilronus  httnionrs  tbr 
patmsitft  is  free,  and  the  movements  of  the  head  and  neck  can  readily  U 
nuidu  rmt.  In  th<«e  cjiacs  it  ia  prolKiblo  thnt  in  the  tinst  instAiice  tbr 
cyalicerci  were  devidnpnd  tichind  the  retina,  nr  in  the  iris,  and  lliat  mftw- 
wards  (buy  haci  bnjken  loo-ic. 

CysticoiTi  developed  in  the  nrachnoid  or  pia  mater  assume  iiotu«tiiiiei 
a  p<>cnliar  bnmchod  appearance  which  has  giiin<*d  for  ihem  th«  nanr 
of  C§»fiffrnis  raretnwus,  a  name  very  apt  to  be  niisunderet^xtd.  lu  ihu- 
eititation  the  immatum  jnraAittt  may  gnnv  tn  a  great  sixe  fK-'iS  cm.)  and 
have  many  bmnchcs  and  diverticnbi.  Thr  iw'rutiiir  fnnn  of  this  vAnetr 
of  cyMicorcus  is  pn>b»bly  .■itlribntaKle  t'>  the  (.■oiidilions  nf  thr  pnw^ur*' 
under  which  it  grnwH ;  omdirions  vhich  apjM*ur  t^i  n-gnlate  the  tixv  awl 
shape  of  those  cyHti  in  the  ditfcront  tocalitioA  nf  the  body  whemwovrt 
llioy  chance  l«  be  locatetl.  In  the  ventricles  of  the  brain  it  may  grow  lu 
be  as  big  as  a  pigeon's  i^g. 

Occosionallr  the  cysticerci  develop  under  the  cutis,  whMvi  th«y 
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bihbU  ttunoiire  ibc  size  of  a  pea.  The  coiiciirrenco  of  such  tiimourR,  or 
nf  a  cjitlicerctM  in  Llic  eve  nnth  cerebral  Mrnqthims  is  a  vitltiahle  piint  in 
delermiuing  Iho  tliagiioeig  of  oWuru  IJiuiu 
diaea«& 

Unl«M  removed  early,  cyaticerti  in  the  «j« 
iiUinmlcly  lea<l  to  (k'sl ruction  uf  llio  oi'gan, 
and  pcrhnp*  to  BTnifw-thctic  inflammfttion  of 
iht'  ulber  eye.  In  the  bi'nrt  tbt-y  may  givu 
rise  to  functional  irrii^iilnriti«fi,  uiid  even  to 
valvular  insuftieicncy.  In  the  hings  th<-y  may 
pru"im.'e  oMlhinutiv  affect iuiis.  In  th'-  liniiii, 
INU-dvtdarly  wburo  luuatiK)  in  tbo  Loniml  giLn- 
glia,  or  where  they  prvus  upon  ocn-tf-tmnka, 
or  mt>tc)r  or  eeuKory  tructc  uud  centres,  they 
taxvy  giv(>  risfl  to  pamlytie  or  epiluptic  con- 
ditiuni) ;  when  on  the  surface  uf  the  brain  they 
are  iiHU»liy  of  K-sa  moment. 

Tisnla  acanthotrlas.  ■ — This  wrtrm  is 
luiowQ  in  th«  cynticercus  Bt»j;e  only,  and 
Ihb  once  only  biMin  mc^t  with ;  nimiely,  in  tliu 
mUHclRx,  nnder  the  akin,  and  in  rbt;  brain  uf 
a  white  woman  from  Virjonia,  L',S.A.  Jn 
app<>iiininee  it  resemblicil  thu  cystiMircna  nf 
Toimt  f^ivm;  biit  as  tlie  wnlex  earned  from 
lorty-two  to  forty-eight  iiooklets,  .irriittged  in 
a  triple  circle  aronnd  the  lOHtoIlum.  it  Is  mani- 
fest that  it  belonged  to  quite  another  pjicuies 
of  ci'*t««le. 

Tania  eehinococcus  {Echimeiteriferiy — fee 
art.  on  llydittids. 

Taenia  nana  {Vygtoidei). — Grassi  haa  lately 
«ho«rn  thnt  this  tapeworm  is  identical  with 
T'enia  murinaoi  the  rat.  As  n  huiimn  para-iite 
it  was  first  discoverwl  by  Bilharji,  in  )f(51,  in 
the  ileum  of  an  Ey^i'jjtiaii  Ijoy.  It  is  the 
anmllei>t  of  all  the  tjiifcuomie  infcatirig  man, 
Tncusuring  only  from  12  to  20  mm.  in  leii^h 
by  0\>  mm.  in  breadth.  The  n[>heria!il  head 
(6'3  mm.)  carries  four  suekent  and  a  very  pro- 
minent n»stelbini,oflen  invaginatt'd.nnrronndt'il 
by  a  single  circle  of  frotu  22  to  2f^  minute 
booklet*.  The  jointn.  which  art)  short  and 
broad,  numlwr  frttni  ]■")<'  tn  170;  tiny  h;ivo 
a  marginal  ^•nital  ^Kiri',  and  whf-ri!  ap|i]"oiich- 
ing  maturity  po^wcss  tjtirty  or  mure  ova  (0-04 

mm,),  containing  a  granular  niaturial  and  a  nix-hooked  embryo  (0'023 
mm.)  enclosed  in  two  tliin,  clear,   and  widely-seimrated,  firm  egg-ebella. 
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So  minute  a  worm  \im  iluiihllvse  Iiloii  uuliiv  liiiieti  uvvrliHtkiMl :  in  thu 
few  iriBUnceg  in  which  ita  prescMO  was  ftucertninfiil  it  wii«  found  in 
bmidieda.  Irately  caHcg  have  been  reporteti  from  Bclpwlt?,  from  Italj, 
tiiid  ]x>3i;il)ly  from  the  I'litlvii  SUiUio.  (inisei  suya  it  is  \cry  oonuma 
in  (lie  «'.iith  of  Italy  nnd  in  Kicity,  particiilnrly  in  children. 

Tienia  flaVO-punctata — <Sytu)iryrii  ;  T-ntia  Irytoojiimin  (T)V — Thr 
Dccurreiirc  in  ni>iii  of  ihin  lapfwuriu  hati  liuun  rMXntUtl  tbree  limiv  hi 
Arrionr.i,  once  in  Italy,  nnd  cnch  time  in  a  child.  Only  ono;  was  th** 
huud  found.  Thin  w  like  thnt  of  Ttrniti  Mijinata,  thoiij^h  somewhat  smallvr 
(0*5  mm,) ;  it  \\sts,  fmir  eni|)lii»l  ttm-kcrs,  nnd  ik  dcvtiid  i)f  hiKtklcu  and 
rwtelhim.  The  neck  is  filiform,  ^^railufttly  rxpnnding  till  nt  the  (kuntcrior 
part  of  the  worm  the  ripe  proglolti^ies — which  .ire  trn]>cE<jid.  Kumetiue* 
triangiilur  in  Bhn{it< — mi-HJiuru  ^  mm.  in  length  by  4  mm.  in  brvadlli,  or 
Ipsa.  THp  joint.s  in  the  ff>ro  part  of  tbft  wumi  ar*  marked  by  a  lai^e 
yellow  sjwt^hencc  the  name  of  th«  sjiecies.  This  B|»ot  iu  the  dit^ended 
reecptacuhim  BcminiR.  1'imtf^riorly  Lhi»  mark  (li»iii[>j>fura,  Kivin^;  p1.-u«  lo 
a  brownish  gray  colour  derived  from  the  crowd  of  o%'a  which  fills  tha 
joints.  A  notahlu  proportion  of  tho  joints  are  barren.  The  eggs  (O-O* 
mm.)  poascAs  a  smooih,  doiihW  onllinn,  and  enclo^o  a  six-hookfcl  embrya 
»urronnde<l  by  an  iiva.\,  stnairrl  and  nompwhat  thicki»h  *hcll  (0-03  mm.) 
The  genital  organs  open  lutcndly.  Nothing  is  known  of  tliv  iutcmiixliat* 
hunt,  which  is  cnnjecturcd  Ut  Ik!  aome  );|>eHi'8  uf  insect.  Tbia  tapewonu, 
like  the  prerc<]ing,  Orassi  regards  ba  normally  parasitic  in  the  rat,  being 
no  othi;r  than  the  Tinita  Uj/lw^plialu  of  this  rodent. 

Taenia  madagascarlensls.  -  (.>nr  knowledge  of  this  ta-nia  ii  *tiH 
imp«'rft<-t.  It  ban  twen  foumi  in  ^fayotte  (MAilaga»car),  in  Manriliun, 
in  .Siam  (Hangkok),  and  in  Itntit^h  tiuiana.  It  may  attain  a  leii;;Lb  of 
24  rm.,  and  nt  the  terminal  proglottidea  a  brcmlth  of  2*6  mm.  The  head 
haH  four  suckera  and  a  roBtetlum  aj-mod  with  .tbout  niurtv  li<Joklrt«- 
In  the  interior  of  the  proglottides  tbe  «ggs  are  arranged  in  balls  dta- 
fKtm^d  in  trannverae  rown.     'I*he  genital  pores  are  laternl. 

Taenia  canina  (cucumerlna). — Thin  is  more  especially  a  para«ii«  of 
the  ik.'g  and  cat ;  hut  it  uccurti  in  miui  also,  and  not  infret|uently : 
particiilnrly  in  Scandinavia.  iKiially  it  is  found  in  yoiin^  childreo. 
The  mature  worm  measures  from  1'2  to  35  mm.  in  length.  It  has  a 
long,  vcrj*  e-Vtenfile,  thrciul-liko  neck  which  gradually  expands  into 
Mgment«,  1'5  mm.  t^^  '2  mm.  in  breadth,  of  a  peculiar  rnldiHh  iinl  d^nired 
from  the  ovn  they  contain.  The  head  (0*3  mm.)  baa  four  »uckerts  and  a 
stout,  rounded  njstellum  carrying  from  forty  to  sixty  hooklota  art  on 
dt.<i(:  like  luiMis  and  arranged  in  thrM  or  four  somewhat  irreguUr  row*. 
Ilie  terminal  joints  ai'e  much  roiuHlud  at  the  conKn,  and  alftu  aiitdi 
elongated — four  or  five  Limes  longer  than  broad.  The  sexual  organs, 
with  the  exr^^plion  of  the  ntenis,  which  is  oinji^e  and  central,  are  douUU:, 
with  openings  on  both  margins  of  the  proglotCiK.  In  tbe  dojf  xnanjr 
iiulividimla  an  found  together— sometime*  hundredB. 

Ifcuckart  believes  that  the  dog-loiiM)  iTriikinl^trJt  mnif)  axKm  aa  lb« 
intermediate  host  of  this  tapeworm,  and  that  when  charged  with    tbe 
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ltd  pnrnaice  it  is  thf<  tnetlium  for  infection  of  the  human  subjecL 
liu  Tiew  i»  probably  correct,  but  lullor  evidence  is  deKLi'ubl«. 


I 


Family— Bothriocephalida 

Bothrlocephalus  latus  (Fig.  36).— This  UipOM-orm  ia  of  pomiiiip-rablo 
aute,  mc;wuring  from  6  lo  10,  exrcjrtioiiaily  frum  1  2  to  16  metres  in  length. 
It  is  rcudily  distiriguiibable  from  the  uthcr 
tApowfliinA  infeating  mrtn  by  this  fuatiirc, 
by  iu  yix'.it  brwtdLli,  by  tlie  rcUtivo  ehurt- 
xvistA  (if  tbo  pro{;lot tides,  utid  by  tlio  cciitnil 
poftilioti  of  the  sexual  opcrdngs.  The  head 
(Fig.  27)  (2-5  mm.  by  1  mm.)  is  suuit'ivbat 
flatton«d,  of  :u]  olun;;HLed  ulivo  shitpt!,  and  is 
provide*!  with  two  lutcraliy  placed  suttorinl 
gnKives ;  it  \\a&  nc-itb^-r  rtiMLcLlinn  nor 
hootdeta.  The  ni;ck  and  forn  {wu't  ore  vory 
extensile,  being  thin  or  thicker  wccgrdiiig 
tu  the  state  of  cimlraction.  Tmct:d  Itack- 
wards  the  ftt;graent«  gradually  becnme  broader, 
till  aliout  the  middle  uf  the  womi  wiicTc 
they  measure  It)  to  12  mm.  in  broadrh  by 
■t  or  5  mm.  in  lett»th.  F»ilher  Itack  the 
segraenU  becoino  narrower  and  eliiii{jutc,  i»ii 
that  about  the  free  end  they  are  nftiirly 
Kqiiare.  The  m&rgina  of  the  Kegnienu  ^e 
thin  And  tint,  but  tho  cciitnil  portion  is 
thicker,  bidg*;d  out  by  the  gravid  ulenw. 
The  segments  aje  very  numerous  —  3U0(J 
to  4000  stinietinu's.  In  llicne  "which  Jire 
riper  the  uterus.  di>iii'rnh'il  witli  ovii,  is 
thrown  into  r.idudly-arrau^ed  folds,  forming 
what  is  known  Jia  the  '•  uterine  rosette," 
under  the  middle  of  tlie  fore  [jiift  of  which 
the  scxiud  openingB  arc  to  Iw  found.  Thc-HO 
opening]*  nre  two  in  niimbLM-,  and  are  pWed 
close  to>:elher, — tho  antL-rior,  11  tiiiuaveree 
slil  iu  which  are  cinhu^,  tihe:Ltb,  iirul  vulva, 
and  the  posterior,  the  pnncliform  opening 
of  thti  uterus.  The  eg>;s  are  X3\i\\  (O'OiJ  by 
0*035  mm.) ;  the  shell  is  simjilr,  brown, 
and  closed  in  at  one  eiiii  by  an  operculum. 

In  the  other  huuuin  Lj^H^wormK  already 
deAcribcd  tho  embiT.'0  iB  formed  in  utcro^  and  veiy  genemlly  the  vitelline 
|Kirtion  of  tho  ovum  h»s  disapfwarud  before  the  jirogloUiile-s  are  detached  ; 
the  embryo,  in  fact,  encluiHJtl  in  its  own  proper  shell,  iti  the  only  p»rt 
of  the  ovniji  renuiining.      It  ia  otherwise  in  Bothriocrj/halua  hhiit.     While 
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ill   Htero,  and  perhaps  for  moiithB  aflcnrard*,  the  #mbryo   is  Mitt   on- 
developed,  and  the  egg  retains  all  llio  chaructera  proper  to  an  ovum.     To 

Hceurfl  malunition  u(  the  ovum  it 
ha*  to  lie  in  wai^r  for  a.  lonjjer  or 
flhorlBr  time,  at'cordiiig  to  tciapt)r»tura 
And  olhor  (.-itvumttljinci^e.  A  dliatod 
six-hookod  eniliryo  is  tli<>ii  Hevfloped 
wliich,  whoii  sufficiontly  matiu-e.  offccto 
it«  oscapo  from  the  uvutn  hy  foredti); 
bacl[  th«  opttri-uhmi :  it  then  jwinu 
aboul  in  tbu  water  like  an  infuaurisii. 
Whili!  in  this  ciliaicKl  swimming  form 
it  piiiiH  aft*-**,  eithnr  dir^ctij?.  or 
Fiu.r.-n.*i.>fB««ri««,*ni-(wi.i('p-  A.  pofisiM}'  thi-ough  the  body  of  another 
w :  A.  ft>4n.  the  lUMfiii.  aiiinutl  as  yet  unrecognised,  to  oertain 
fiahfw,  iJarliciUarly  pike,  Imrlwt  {l^Js 
rulgrtris),  and  pniltably  othar  frmh-water  8|wifii.'«,  whit-h  m-i  as  inter- 
modiite  hosts  to  the  young  pfLr»>itc.  In  iht-^c  flxh&'V  youii^  Wthrio- 
ceph&li  are  oftvn  found  in  iHrgu  numbers  iyin^  fre*  or  only  feeWy 
nnKyated  in  ihe  viwftm  and  muscliw  ( Kig.  2S).  They  huve  no  caudal  cyrt, 
nor  do  they  exhibit  any  indication  of  having  gon«  through  such  a  meta^ 
BioqthoMs  as  t^ikcs   pliice  in    the    hi^bt.>r  cv«tu(lv«;    the  g 

embryo  swhw  simply  to  Io«m)  ils  mantlu  of  Hlia,  to  drop 
iu  six  hofiklcta,  and  then  to  «lonpi(«;  it^tclf,  the  future 
suckers  becoming  vitiiblo  as  dupri>»<ions  or  slits  at  one 
cnil  of  tlie  hir^'a.  Thu  head  anil  tail  are  m^ually  found 
invaginiLted.  The  young  vrorm  ffrows  to  I  or  9*5  em, 
in  length  by  2  or  3  mm.  in  l)readtb.  In  this  condition 
it  ia  transforrwl  in  raw,  smokixt,  nr  imperfectly  cured 
or  oookod  fish  to  the  intt^atine  of  man,  dog,  cat,  or  oUier 
ichthyophagous  animal,  where  it  rapidly  dex-elo]*  into 
thfl  miiiure  H'>lhnurt']'/nil\u  lalxu. 

In  these  fact^,  whioh  have  Keen  prove<l  mnny  times 
hy  exjieriment,  we  have  the  explanation  uf  the  peculiar 
and  narrciwly  limited  ((cographioal  distribution  of  this  '■  -^  i  -**n. 
parasit«.  which,  so  far  as  we  know,  n  .^mfined  t«  the  shores  of  th» 
Franco- Swisa  lakes,  to  Northa-n  Italy,  to  Kavaria.  the  easuirn  and 
western  Bhores  of  the  Hnltic,  Pnlanti,  Turkf^stan,  and  'lapan.  A  few 
esses  aie  reported  from  Ireland  and  the  I'tiitetl  St«l«*i,  In  sooe  of 
thefie  ctjnntricjii  a  verj*  targe  j)ro[K>rtion  of  the  inhabitants  are  affected ; 
in  Sc  Petcr<ihurg,  it  ia  *aid,  15  per  cent,  A-i  the  individiul  parasitss 
may  live  a  very  long  time,  up  to  twenty -one  years  even.  And  m  the  fi*h 
containing  the  larval  bothriocephali  are  frcpietiily  exintrttMj  uiid  eoti- 
suniiNl  in  rounlriefl  ouiitide  the  strictly  ondcmic  areafl,  iMhriutfj-kolH*  Uttui 
is  sometim<.>K  met  with  at  a  diftlance  from  iu  usual  ami  endemic  h.tnnt«. 

Bothrlocephalus  crtstatus. — ^A  dipu))tfnl  n]iec-ies  deai-nt)ed  some  ytau« 
ago  by  I>a%Mine.      He  met  with  two  cases  only,  both  of  which  occnrred 
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in  France.  It  would  appear  that  this  JiiH-cifflt  or  rarietj  has  not  been 
encounteroci  since  \iith  certainty  by  lieliuiiittiologists.  Th«  lieaO  (3  mm. 
xl  mm.  X  0'6  mm.)  is  peculiar;  it  is  kncet-»hapeil  ami  coinpreBbcJ 
latemlly,  both  flat  »urface»  cJtrrying  a  pn^miiiftnt  pjipillateti  ridge  or 
crest.  This  ridge  divides  posteriorly,  fontuiig  a  sort  of  citlatniis  »cri|>- 
tonus.  A  Wflll-marked  torigitudiiuil  groove-.  form«d  jmniupttlly  by  thu 
genital  pores,  niTia  the  whole  length  of  both  ]>iirfnc«<i  nf  the  juirusito,  and 
into  tbc  angle  formed  by  the  bifurcation  refcrretl  to.  There  are  no  very 
manifest  Buckora.  The  ova  re«enible  those  of  H.  hi\m,  'J'he  total  longth 
is  Mid  to  l»e  under  3  metres  and  the  niiixinium  breadth  nltout  9  mm. 

Bothriocephalus  eordatus. — llitherlo  this  w-orm  bus  bwn  found  in 
man  only  onoe.  This  was  in  (Ireenland,  whore  it  apjwant  to  \\k  (.-ommon 
enough  in  dogs,  and  whei-e,  donbtle«R,  its  oMnrrence  is  dejiendent  on  the 
icbthyophugous  hjibits  of  men  and  bcast-s.  It  measures  aljout  1 1 5  cm.  in 
length,  the  lerminftl  joints  being  al»oiit  5  mm.  square.  The  heiid  (2  mm.) 
is  doncribed  as  being  short,  broad,  and  cordiform,  with  l-itenil  wingtt 
having  at  their  bordere  a  longitiidinally-plnced  gnxive  or  sucker.  The 
aegmcnta  attain  their  m&ximnm  breadth,  and  also  reiwh  sexual  maturity, 
at  a  very  short  distance  (3  cm.)  behind  the  bead.  Froin  the  shorlneiw 
of  the  neck  the  anterior  end  of  the  worm  is  lancet-shaped.  The  genital 
orgmi»  open  ventrally. 

Bolhriocephalus  Mansonl — (Synonyms :  B,  litrufmles,  Liffula  Mm*- 
aom). — This  ia  the  liirvnl  form  of  im  uuknnwti  fipei-^ies  of  bothrioce|)hftliis. 
In  malting  a  post-mortem  cKflmina.ti™  of  a  Chinese,  in  Amoy,  I  found 
a  number  of  specimens  of  this  parasits  under  tht>  peritoneum  in  the 
noi^'hbaiirhiKjd  of  the  kidneys  and  iliac  fot»a>,  and  abo  one  )ip]iarontly 
free  B|>eoimcn  in  the  pleural  aivity.  They  were  more  or  K'-ss  coilo<J 
up  and  ineyulsrly  diBpoMud  in  the  sub[>erit(jneal  fascia,  and  looked  like 
ribbon  Btrinj^  of  [uUi?  fat  undiTnuath  thti  si-nnis  mcndn-anR.  On  Iwing 
turiiL-^d  out  they  were  found  to  Iw  long,  M-biti-,  ribbi.rj-aliJij)ed  [KLntsite*, 
with  feeble  yet  ditstiuct  muvcmouU.  ^io  ditl'eruntiated  head,  no  dehnite 
structure,  and  nu  evidoieo  of  ^o-vusl  organii  were  di»cuvcrvd,  neither 
Was  there  any  attempt  at  segmentation.  When  fresh  the  paranitefl 
nicaiinred  abinit  30  to  8.')  em.  in  length,  by  ulxmt  'l-'t  mm.  in  lireiidth. 
They  tapered  slightly  townixls  one  end  ;  at  the  bi'oad  end  there  \vb& 
a  s<.'rt  of  [ia|>illa  which  in  some  instances  was  rytraeted.  Stheube 
extnirted  a  similar  (lanuttte  from  the  urcibni  of  a  •laiutncHc. 

I.cuckart  suggests  that  the  host  of  the  matui-e  fDrni  of  this  jMnisiie 
is  a  carnivorous  animal  closely  associated  with  mivru  Sonsino  found  a 
Biniilar,  if  not  i)\a  H:i.nie  ptira-Hite  in  an  K;ry])ri;iii  jiiekal. 

Symptoms  produced  by  tapeworms.  —  In  many  iti.4tancwa  of  tape- 
worm infection  the  [parasite  a]i|)fars  to  give  rise  to  no  inconvenience 
whatever,  its  ])resencH  bcin;;  entirely  civerUxtked,  or  only  made  known 
by  the  appearance  of  proglottitles  —  singly  or  in  cbaina — in  the  stitoU. 
Usually,  however,  there  is  complaint  of  colicky  pains  in  the  alxlomen, 
jwrhap  of  alternating  diarrhou  and  constipition.  Nausea  and  other 
dyspeptic    sensations    are   often  complained   of,   parMcularly    when    the 
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pfttictit  is  fasting.      In  a  ccrtaiH  projiorl ion  of  cmm  th«  general   niitntion 
sulTorK,  ur  n  state  of  ana-niui  muy  a])|>eiir  and  be  ■'egarddl  lu  peruiciouL 

In  not  a  fi-w  caeca  grave  nervous  (liatiu-bance» — eiirb  m  giddinen, 
epU«ptif(>['m  iwizures,  chores,  liaHncinatirtriH,  aikI  other  netirowM  have  b«en 
attrilmtcd  \m  ihcso  jiarjsite*.  aiid  apparently  with  justice  ;  at  all  eventt  it 
is  stated  tbat  sucb  symptoms  dlaa[>pearod  on  the  expulsion  of  the  pre- 
sumed cniiite.  Aa  can  rt-mlily  lie  imdemiootl,  th*  liy|»ochondriacal 
tempcraiueiit  is  apt  to  lU^cll  on  stich  a  subject,  to  exaggerate  »ctual 
symptoms,  to  imagine  others,  and  to  persist  in  the  belief  chat  a  worm  is 
present  either  whure  no  worm  hud  ever  existed,  or  after  its  complete 
expulsion— a  sort  of  UL-niiiphubiiu 

It  is  sikid  that  Botkriue^iiJi'iiuji  lutut — on  account^  probably,  of  it«  groat«r 
size — is  apt  to  be  accooip»Tiicd  by  more  marked  symptom*  (mort-  especially 
pn^fuuiid  anotmia  —  "  lutbriocephiUus  auiemin")  than  either  T,  mytrui/o 
or  T.  solium.  T.  n<)fi(tand  7".  TnadnijtiKarieitM — particularly  the  lart«r — are 
credit4>d  u-itli  caUKing  nervoiu  symptoms  of  unusual  severity ;  the  fact 
that  thfiv  oLvur  principally  in  children  probably  accounts  for  this. 

For  the  diagnosis  of  species  from  the  proglottides  pa.<»ed  by  the 
patient  the  reader  is  i-efen-ed  to  tbe  di^scriptions  iilrewly  ^'iven  of  the 
various  upororms. 

Treatment. — The  numlwr  of  dnigs  which  have  been  cmployetl  aa 
twnifuges  is  very  great.  Most  of  th<.«e  are  now  discarded.  The  nuile 
fern,  pomegruiiute  luol  Inrk  and  its  alkaloid  pelloiierine,  kouaso  or  cusso, 
pumpkin  sc«ds,  and  turpontitic  arc,  in  about  the  order  stated,  those  moat 
generally  employt.<d  at  the  |]rcsent  d;iy.  The  exact  value  uf  thymol  as 
a  t»tniafiige  has  y^^t  to  lie  fjt'lcnnine<l ;  but  as  ibis  drug  froiurnlly 
procures  tho  cxpulsicn  of  taftowomiK,  ft»o«ridc«,  and  diAtomcs  when  givt-n 
in  ankylostomiasis,  it  promises  to  be  a  valuable  addition  to  the  I'lmr- 
maco|Ki>ia  as  an  ctticicnL  all-nmnil  anthelmintic. 

1ii>fore  udministering  any  of  these  Anthelmintics  it  is  always  deatrafale 
to  sccuiv  an  empty  cunditiuu  uf  the  buwul ;  and  it  is  always  well  to 
folliiw  uj)  their  administration  by  a  smart  catbariir — pn'fcrably  by  ealinra^ 
wliirh  cU-ar  away  any  mucus  which  may  prott-ct  the  worm.  They  do  not 
as  a  rule  kill  tlic  {Kirasite,  but  only  jiKralyM!  it,  fnmi  which  state  of  jnnilyfdii, 
if  not  quickly  swept  out  of  the  intestine,  it  would  probably  reoo\'or  in 
a  Kborl  time  and  renew  its  hold,  temporarily  relaxed,  on  the  mucous 
membmne.  As  must  of  ihcsQ  ilni^ts  exercise  tu  a  certain  extent  a  luxie 
effect  on  the  host,  as  well  as  on  the  parasite,  it  is  always  well  for  the 
{Kttient  to  lie  rlcjwn  for  an  honr  or  two,  or  uiTtil  thv*v  toxic  uflet'ts  have 
|Ku<sud  away.  (irKxl  rules  are  : — a  cupful  of  milk  insK-'ad  of  the  hauaI 
full  evening  meal ;  early  next  murning  the  tieiiiafugo  on  ui  empty 
stunuK-h ;  shortly  afterwards  a  brisk  cathartic,  the  recumbent  position 
being  maintained  until  the  latter  h:is  acted  ;  in  the  event  uf  pari  vi  a 
tapeworm  protruding  at  the  amis  it  must  not  bo  pulled,  lest  it  snap 
across,  and  the  hea<I,  rwrnjiining  behind,  n*co%'»'r  itn  hnM.  Dr.  OgiKio 
(Ijincft,  ith  August  14^1)4}  m^ommcnds  a  more  pmlongcd  jKrliminarj 
trmtmcnt  including  dieting;  and,  with  the  \-icw  of  removing  any  tnuctt* 


which  might  pn>t**ct  ihn  fiKra^itit  fmni  the  artitni  of  llio  dru^.  C'arUluid 
salU  or  olher  Baliiie  aperient  fur  wveral  moniings  Imforu  active  troatnu'iit 
in  begun. 

f'ilix  mad,  when  freah  an<l  wfll  prepari^*!,  is  pei-hapa  the  moat  rclinhlc 
twnuifuge  wo  poMCss.  The  Kxltadnw  JiUrif  U.j'thtvm  in  K-st  given,  in 
oniiilsinn  or  in  milk,  in  three  or  four  iIhspp,  of  half  a  drachm  pnch,  at 
intervaU  of  half  an  honr;  im  the  cathirtic,  cnlomel  (five  grains)  with 
scammony  (eight  grains)  is  efficient,  or  a  full  dose  of  castor  oil  may  lie 
given  with  the  last  dtwe  of  the  extract. 

Pomegranate  r<:iot  is  a  good  anthelmintic.  It  may  be  used  either  as 
the  official  decoction,  or  as  n  decoction  prepared  by  macerntin^  two 
ouncw  of  the  hniisied  Iiark  in  twenty-four  ounces  of  wal^r  for  twiMity- 
four  hours,  and  then  Ixitlitrg  down  to  eigbu^en  ouiireH  and  Rtintitting. 
Of  the  tast-tnentioned  pre{>aration  a  third  pirt  should  he  given  at 
intervals  of  half  an  hour,  the  la^t  dose  being  followed  by  a  purgative. 

A  better  preparation  of  pomcgi'itiinte.  and  one  which  is  coming  much 
into  UBc  on  tho  Continent,  is  the  ."tnlphntc  of  polletierine-,  pre|wired  from 
the  active  principle  of  (lie  Inirk.  It  i*  u*iially  given  in  one  dose  of 
five  to  fteven  grains,  with  an  eiiiud  quantity  of  tannic  acid,  in  swcetonei] 
vator.  Thia  ia  tho  doso  for  adidt«.  For  young  peo]>le  the  dose  mitxt 
be  considerably  sniallcr;  it  onght  not  to  be  given  at  all  to  children 
nnder  eight  or  ten,  The  tannin— contrary  to  the  general  impression — 
do«fl  not  add  to  the  anthelmintic  powera  of  the  alltaloid  ;  it  13  given  a« 
a  Htomucliic,  and  tvnds  tu  diniltmh  nausea  and  the  r'\*\  of  vomiting. 
After  from  a  quarter  to  half  an  hour  thu  caihartiL-  should  be  adminis- 
tered. In  from  fifty  to  eighty  per  cent  of  cast**  the  entire  tn])cworm  is 
expelled.  In  toxic  duscs  thu  action  uf  pelk-tienno  riiMHinbles  that  of 
cnrare^  paralysing  tho  motor  norve  tcrminids,  but  not  affecting  inuflculnr 
irriUhiUty.  If  the  dose  l»e  too  large  it  may  give  ri»e  to  vertigo,  nausea, 
vomiting,  dipl(>[tiu  utkI  otlitir  vit^iuil  tnmbleji,  ivdlor,  crain{i».  and  so  forth. 
With  the  dosca  m-'ntiom-d,  and  if  the  recumbent  [>osition  bo  maintained 
lor  »ome  hnnnt,  Mich  effects  net-d  not  Im  .ipprehended, 

KitiisKo,  in  diMt!s  of  four  to  uigtit  iiunucs  of  the  official  infusion,  t^ 
very  efFoirtivc  when  thn  drug  can  bn  obtained  quite  *ound  and  fresh. 

Oil  of  turpentine,  in  duses  of  from  two  to  fuur  drachms  in  onudeion, 
is  RometiineB  priMcribcd  ;  but  it  ia  morn  ntuiscatitig  and  otherwise  mora 
obj«ctiomible  than  tha  drugs  alrea<ly  mcntionid. 

For  young  children  a  i>afe  t.-<>nifuge  is  bruised  ]>umpkin  seeds:  an 
ounoe  of  tho  bmimM]  seeds  made  into  an  electuary  is  nut  a  diangreenble 
mixture  and  is  readily  swallowed. 

After  the  af^lion  of  an  anthelminlic  the  head  of  the  tafieworm  should 
he  diiiijently  Rongbt  in  the  stools  ;  for,  unless  this  is  found,  there  can  be 
no  assurance  that  the  cure  will  prove  permanent. 
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Order — Trematoda 

The  trcmatodea  nre  luiully  flaCf  lenfdhapeil,  imeo.<:mpiite<l  pUtjr> 
holmiiithea,  po»itc»tkin^  a  mouth  »nd  »  phjiryiix.  The  klt^^r  lufitrcatei 
inui  two  simple  or  brmncbeti  intestinfil  lubes  which  termiiiace  cvcmJl^. 
Thoy  are  provided  with  ventmlly  pUced  Buckera,  and  are  gvnermUjr 
hermiiphrrxlite.      In  \\  fow  specipsi  the  sexes  are  separate. 

The  order  is  divided  iiilu  several  familie*.  Tho  nature  and  rUari- 
fication  of  the  minute  pamsitfl  {0*21  mm.)  found  by  von  Nordmann  in 
the  cataract  of  an  old  wr).marL^  and  named  Sffnunanma  InUu,  is  dotilktfuL 
Wicb  Lhie  [xjiwible  exception,  tb«  only  trematodes  repreMnted  iu  man 
belong  to  the  family  DistomUii.  In  these  there  are  two  suckers.  One 
Jiuclccr — into  which  the  niwith  of»eix»  —  is  pUured  at  the  extntme  ftin 
part  of  tht<  iinininl.  In  the  genus  Amphidmiui  the  other  suckur  \a  »t 
the  extreme  end  of  the  opposite  pole  of  tlie  body.  In  the  genils  iHstoma 
th«  |X)«i«rior  or  ventral  sucker  is  placed  more  anteriorly.  Iti  the  mb- 
genus  Jiilhania  the  sexes  are  sepnrnte. 
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Family— Dlstomtda 


In  the  distonies,  as  stated,  the  mouth  opens  in  the  centre  of  the 
HnUii'ior  or  orkl  euckor.  It  leads  to  a  muaculiu'  pharynx  which,  after  a 
short  courftc,  bifurcates.  The  two  simple  or  hranchf^l  intestinal  canali 
thus  formed  run  buckwiii-ds,  one  oa  each  side  of  the  body,  to  tcnoinate 
Cffoally  sonic  disuuict;  frutn  the  posterior  end  of  the  worm.  Ex<.Tt>lian 
is  eflccted  by  a  si^ries  of  ramifying  vessels  which  unit£  lo  fnrtu  trunk* 
terminating  in  ii  cuiitractUe  vesiclis  and  tiiudly  opening  at  the  [KR^teriur 
pole.  Tho  malti  organs  of  gcneratjon  (.-oiutist  of  testes  (two)^  anil  tu 
deferens — the  prolruMible  end  of  which  forms  the  cirrhus  or  pentBi.  Th* 
female  organs  of  gunvniliun  cuiuprise  an  ovary,  yolk  glands  (two),  sbeU 
gUnd.  cnnvaiutwl  ulenu,  and  vagina.  The  sexual  opeoiogl  arts  plaml 
cbiiMj  together  in  ibo  fore  purt  of  the  ventral  surface  close  to  the  VvtiCnJ 
sucker. 

Su  far  sft  known,  oil  the  distomes  occurring  in  nuui  are  oviparous- 
Tbe  ovum  at  birlh  in  some  species  contains  a  ciliat«d  embryo ;  in  other 
species  this  embryo  i»  not  develupml  utitil  later.  In  cither  case,  alter 
leaving  the  uienia  of  the  pnrent  tho  ovum  is  cArrii*<l  in  the  cliscfa&r]^ 
of  the  host  into  water  or  into  damp  soil.  Hen-,  after  a  variable  tinMi, 
the  ciliated  embryo  is  hati'hfH]  onr^  and  for  a  aliort  period  swims  ahoitt 
in  seMrvh  of  its  sjiecial  intemindlatc  hosL  Should  it  succeed  in  finiUni* 
this — usually  a  mollusc  or  crustacean — the  embryo,  selecting  some  wo^ 
point  unprotert4Ml  by  obeli  or  dense  integument,  drills  its  way,  by  meuiB 
of  the  little  beak  with  which  it  is  provided,  into  the  body  of  thin  animal, 
and  therein,  losing  its  ciliatvul  covering,  enUrges  and  becomes  tnuis- 
formed  into  n  spona/ti  (a  sort  nf  hollow  sac  having  no  alimeol«ry  caiud), 
or  into  a  redia — a  aimilar  kind  of  stnieuire,  but   provided   vitb   aa 
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ftlimontary  i^unaL  In  the  iriUirior  of  sporocyst  or  redia,  and  ongiriatiii{; 
jfrom  certain  germ  cells,  tiiilod  cerearue  are  developed  ;  or,  it  may  lie, 
Another  generation  of  xpoi'ocystB  or  redite  is  pi^odiicod.  The  miniit« 
cercaruB,  origiiiaLiiig  in  the  ^jKirucyatii  and  rcdiie.  resemble  distouieK  iiitho 
jpoaaeOBiop  of  Biickere  mid  alimentary  uiniil,  liiii  dilVi'r  from  the  miituro 
worm,  iiiaxraiich  as  tliuy  «ro  destiuttc  of  or^nii^t  i^f  geiicrHtit.>ii ;  nn<l, 
further,  in  thai  ihey  arc  provided  wiih  iictivoly  moving  mid  jxiwerfiil  tails. 
When  snlflciently  maluro  tlw  cercuriit-  spontflnoously  quit  the  sporo- 
cyst  or  rodia,  Lewviiig  now  th«  body  of  the  intermediary  host,  they 
swim  ttliom  ill  ihf  water,  or  creep  atiuut  in  dump  plaet's  until  tliey 
(Dome  flcro««  a  second  int^Tmediatc  host^molhise,  worm,  inscet,  larva, 
ror  tish — into  the  ttKsuus  o£  which  they  enter,  ami  in  which,  having 
drupjMid  their  uils,  ihi'y  Iwctmiu  enuysted.  In  some  intitancea  this 
Mcond  inlcrmcdiattf  boat  is  diepensed  with,  the  cercariie  becoming  en- 
cysted on  gnue  or  water  planta;  or,  perhapa,  tbcy  eiitisr  the  liudy  of  tho 
definitive  host  without  preliminary  encystmcnt  However  this  may  be, 
either  in  the  Ixxly  of  intt^rmwliate  host,  or  encyisted  on  some  vegetable, 
or  in  water,  tho  cercuria  finally  entuiii  the  bmly  of  the  dolinitive  host. 
It.  then  finds  ita  way  Co  it«  proper  habiljit  the  intestine,  bile-ductB,  lungs, 
blood-veMele,  or  other  Useuei,  and  rapidly  develops  into  the  sexually 
mature  di^tnine. 

'  Dlstomum  hepattcum  (Tig.  29). — The  normal  habitat  of  the  liver-fluke 
is  the  lulonlnct^  of  the  stmep.  Oecaitiunally  it  ia  found  in  a 
similar  ^itnaT-ion  in  man,  more  of  Left  in  cr>rtain  ruminanlt^ 
ami  iiiflciiLs.  lii'sidttH  having  bt-iui  found  in  man  in  thin 
its  nonnal  habitat,  it  has  three  tiniee  bet^n  found  in  various 
veins  (the  flrstithjrUHum  i-tiuirnm  of  Trentler  waa  proliably 
a  lui^placed  D.  htpalKum),  and  four  times  it  is  recorded  an 
having  been  removed  from  sulicutjinetnis  tunioura  in  M'hich 
it  had  developed,  having  l>ecn  eamed  there  probably, 
whilst  immiiluro,  in  the  blood.  It  is  sometimes  found  in 
the  liing^  of  the  ox. 

The  mature  piirasite  in  a  long,  flat,  brownish,  leathery, 
leaf  -  shaped  animal  fxieaessing  considerable  activity,  and 
measuring  from  I'l  t-o  .1.1  mm.  in  length  by  4  to  18  mm. 
in    breudili.       The   tind    itnclcer,   which    i^    the    smaller,    is 

rid  at  the  lop  of  u  sort  of  pi-otuberanee^ — representing,  so  to  speak, 
■talk  of  the  leaf;  it  contains  the  buccal  orifice.  A  very  short 
distance  behind  ibis  is  the  ventral  sucker,  in  front  of  which  agitin  lies 
the  opening  of  the  genital  organs  (Fig.  ^0).  The  cuticle  is  covered  with 
fine  spines  directed  b»eku-ards. 

hying  in  the  bile-duets  the  liver-fluke  poinrs  its  large,  broivii,  opcr- 
euUt<Nd  eggs  (0'13  by  OOS  mm.) — very  like,  but  about  twit*  tho  size 
of  llu'Stf  of  if.  hthii — into  the  bile.  I*;4«»ing  out  with  the  dung,  under 
favourable  eircumatfinees  they  are  carried  inu>  water  where,  after  a 
variable  period  of  from  two  to  three  weeks  lo  as  miiny  months  acponl- 
ing  to  t«mperalur«,  a  ciliiitcd  embryo  )»  developed.      When  sufficiently 
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tDdtiiro  tho  pm)»ryo  fntxes  open    the  operculum,  and    eaca|>ee    into  the 
WAt«r.      It  then  etitern  a  itmall  mollusc — hmiura  truHtaiuta,  or  othpr  uxA 

closely -allied  »[j*cie»  of  gJistroiKxl  —  in  the 
piilmunary  cavity  of  wiiich  it  iKiases  ihruugb 
ihft  ftimrocyu,  rrdta,  and  cercaria  sCagM  of 
develD[)mvnt.  Finally,  escaping  from  thv 
iriterme<liato  hoot,  it  may  enryHt  itMlf  on 
M>mB  aqiuiHc  plant;  and  uhili?  in  this  ttiAfn*^ 
or  while  still  in  the  intt-nuediaie  biwt,  ur 
RH-imming,  or  creeping  about  as  u  free  eercmria. 
it  i«  tmn«ferreii  to  tho  aromach  of  «h««p 
or  ox,  and  so  to  the  biliary  inasagoB.  IXKibt- 
leasman  becomoa  infected  fmni  ilrinkiiig  wiWjtr 
fouled  hy  "Hiiltey"  «heep  or  cattle,  or  from 
outing  a<|uatic  plants  on  which  cercaria'  had 
encysted  themstelvcs.  The  ditrHtjon  ot  the 
»t«y  of  the  fitibe  in  the  bile-«iticU  is  not 
acciiratcty  known.  Some  suggcRt  nine  montlu, 
others  a  year  or  longer.  That  tht-y  do 
leave  the  dncU*  BiKtnUneoualj'  i«  cvrtain.  fur 
they  are  »<inietiDicit  passed  per  unum  and 
even  vomited. 

In  the  eboep  D.  hepaticHtn  gires  rise  to  tiM 
im[M>i-tanl  epizootic  known  as  "eheep  TtHL,"  a 
difiease  chanii^teriited  b\*  anvmiiL,  cnuiriatinn, 
ascites,  and  (L-dema,  and  enbrgement  of  the 
liver.  Il  id  very  fatal,  and  ia  sperially 
common  in  flwlc*  paalnring  in  certain  low- 
lying  locnitties  in  which  LiMmro  IrwieatnJt 
and  other  minute  gastropods  abnund.  In  some  f^  the  cases  in  which  h 
occun-ed  iu  man,  it  appears  to  have  givwn  me  to  no  [urtkular  RyniptuoM ; 
in  other  inxtiincea  it  has  caused  dilaUition.  thickenin);,  and  o>diter«tion 
of  the  biliary  puaages,  enbtfi^nient  of  the  liver,  ami  hypertrophy  of 
(ilissun's  CHpsold,  or  oven  abscess  of  the  liver.  Theao  pathologicAl 
condttiona  were  aasodated  with  a  variety  of  symptoms,  snch  m 
vomiting,  diarrhcea,  conatipadon,  hepatic  painii,  aacit«A,  jaundice,  enUi^ 
incut  of  the  liver,  fever,  and  so  forth.  In  obscure  hepatic  afTectirma. 
therefore,  the  vomiting  or  the  paafoige  of  IlitkeB  per  annni,  or  the  dis- 
covery of  their  cliaractenMic  ova  in  the  atoola,  would  Indicate  a  prohwbU 
cxpliuuLlion  of  thi?  symptoms. 

Distomum  lanceolatum. — Thin  dtstome,  which  in  ntminantA  ia  fre- 
quently ai*8ociMted  with  the  pre^reding,  \»  recordol  an  having  lieMi  found 
in  tnao  6vc  time*.  It  is  very  much  smaller  than  /'.  hrjmlieum.  Ltaf- 
sbapot]  like  the  hitler  fluke,  unlike  this  it  in  Tm»iler  pn6terif>r1r  thAn 
anteriorly.  It  m«aanrM  from  i4  to  10  mm.  by  S  to  'I- A  mm.,  \*  thin, 
Bupple:.  and  devoid  of  cuticnUr  spines.  The  dark  ova  (0O4  by  0-03 
mm.)  are  provided  with  a  double-outlined,  operenlated  shell,  and  con 


I 


Tm.  M.     D.  KjKtfvm,  dinwiiuc dVA 
rUn,  iiI*Hii<',  aiut  futlrvbu  ulruc- 


I 
I 


DiSTOmDA 


t03S 


//5 


i^ 


/ 


Uin,  even  at  birth,  a  fiilly-develojtetl  cilmtefl  embryo,  the  cilia  of  which, 
however,  cover  tbo  anterior  third  <jf  the  body  only.  Thu  iutcrmodiaw 
h«i«t  is  boUevod  to  be  the  mollusc  I'UtiU'yl-i.*  maririiuiU*. 

Owing  to  iu- (iniall  «ixe  tiii«  itiiitimi«  i*  iwt  likely  tu  ihuinigo  t]i<_* 
bLl&]iiu9>agO(i  Kuriomly,  atiii  in  none  of  the  case:>  in  whivfa  it  hiia  bevii 
found — with  iwrhapa  one  exception — could  it  be  regnrded 
AS  the  c«iisc  of  gi-jive  he)Kit)<::  troiilfle. 

Distomum  coivjunctum  ^Fig.  31). — This  pftrasito,  dis- 
covered by  Cobliold  in  18r>8  in  the  bile -duel*  of  an 
American  fox  ('-Vf«i."  /vlrnt),  w;i8  twice  found  in  man, 
Komc  twenty  ymj-s  later,  by  MucCoiinoll  in  Claliiutui. 
Itotb  pntiont^  were  East  Indians  who  had  diol  from 
dysentury.  Tlic  di'-tonie*  were  present  in  l;«rgu  nuiuiiur^i 
— upwanU  of  100  in  butli  laiae*.  uiid  lay  in  the  diUtoil 
bile-duct«,  from  which  they  escjijied  on  section  of  the 
liver. 

ft.  conjuniium,  in  size  and  outline  something  like 
a  flatteneil  OMt-seed,  measures  on  an  average  ''"-'i  mm. 
by  2'5  mm.  Jt  iij  distinf^iuKhuble  frmm  i).  Umceviaiuui 
and  />.  iitunst  by  the  minute  spines  with  which  it 
is  covered,  as  well  as  by  thu  iinurigemL-nt  of  itfi  vieceni. 
The  OVA  \\&\c.  a  ilouble  iinilino,  iiru  opercultitcd,  und 
measure  0-{»34  Hy  O'Ol'I  mm. 

Nothing  is  known  of  iu  life-history  ;  apparently  it  is 
not  iinioniUKui  in  thw  tivcr  of  [liiriah  {lo>;s  iii  Indii^L 

Distomum  slnensd  (Fifi.  'S'l) — (Synonym:  iHilomum  sjjathuhtum). — 
Recent  investigatiomi  seem  to  indicate  that  this  distome  haa  an  extended 
geographical  difttribiition,  that  in  some  pkrrji  it  it  widely  enJ^mif,  and  that 
in  8Ucb  place*  it  is  of  consul eriilile  piitliological  im]>ortance.  Iiisvuvered 
by  Mac*_'orinell  in  a  (.'bin-iTuan  in  ("alciuia  in  1H7-I.  it  ims  t^inco  bern  fie* 
(jni-iilly  found  in  thi)  ttamn  ra<'«  in  iraurilins  antl  in  the  .Straits  of  Malacca. 
It  ha«  aUo  been  foiuid  in  natives  in  A««,iin  and  tn  Curea.  In  Japan, 
according  to  Btel/.,  it  is  TOBimon  in  places.  Ho  doBcrihes,  under  the  naitiea 
If,  h^jiatv'itiit  yirrriiWfWwwi  and  D.  htjniirarn  i-nuocuam,  what  seemn  to  be  this 
p»nisite,  or  varieties  of  it.  as  occurring  in  great  abiuulance  in  20  per  cent 
of  the  population  of  cert-iin  damp.  iusalnbriiMi.'i  neaaido  village.4  of  the 
ju-ovinee  of  Okayania  which  have  an  tin  wholesome  water-supply. 

In  iheire  villages,  and  probably  el^^ewhero  in  places  tn  which  it  is 
endemic  to  a  severe  degree,  it  gives  rise  to  a  train  of  symptoms  charac- 
terised at  fii-Bt  by  morbid  hunger,  epigastric  weight  and  pain,  enlargement 
and  tenderness  of  the  liver,  and  swelling  of  the  spleen.  After  a  few 
years  diarrho-a,  ii»rilL'«,  odeiita  of  the  leg*,  and  a  cachectii:  condition 
BU|H;rvonc  ;  and.  in  the  lung  run.  lead  to  dealh.  Post-mortem  the  liver  is 
found  enlarged,  and  a  num))ur  of  diverticula,  about  the  size  of  a  filbert 
or  small  mit,  aud  containing  hnndieds  of  distomos,  are  discovered  in 
asBuciation  and  coninumic;uin^  with  the  gall-bladder  aud  bik-ducts. 
Distomea  are  also  found   free   in   the  bilL'-duct«  and  sometimes  in  the 
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duodeniim.       Th«  hepatic  ukkui;  in  the  neighbourboud  of    the    duttund 
bile-(luct«  \a  atrophied. 

/).  finetuf-  meosnree  on  an  averajjo  18  mm.  in  length  by  4  mm.  in 
breadth.  Thouj(h  Mmewbut  larger,  in  geueral  appeftr- 
ance  it  resembles  v^ry  cloMly  /A  lantfcUitvm.  and  P. 
runJuneittM.  Unlike  ihc  laltt.-i-  ii  hiut  no  optdenMC 
Hpinea.  From  the  former  ii  miir  lie  diittingiiiab«d  bj 
differences  in  visceral  HtiilcturfiMWrllux  l>yits  superior 
size.  In  IHstoiuvm  Utnctdaimn  the  vcjitral  suckv 
(0*6  mm.)  is  lar^^r  than  the  oral  (0*5)  ;  iu  />.  ntnitt 
the  reUtivc  himk  are  revorBed,  Ihc  arnl  Hui-k«r  (l'0> 
Iwing  larifcr  thnri  the  voiiiral  (O'H).  In  i>.  tnucm 
tiiinm  the  fnbU  nf  the  long  nnd  miich-cniled  uu<riM 
tuW  extend  u>  near  tbe  piwlvriur  exlrcmitr  of  l^ 
helminth  ;  in  IK  nwiise  they  arc  limited  to  tho  middle 
pnt't  of  thi-  boily,  tlin  piMtcrior  part  lieing  tjcvupicd 
liy  tbe  Urge  and  raniilied  te^teK.  Other  |Hiinu  el 
(lilTort^nre  will  be  readily  ap|in)ciated  by  compariaf 
llie  fijfiirea  of  theae  livtr  difttomea.  The  ova  of  Ik 
fiifftf  are  ova),  granular  with  a  dnublo  outline 
ami  are  operciUatcd ;  they  ueaaure  O'O.t  mm.  hf 
0-01  fl  mm. 

Further  than  that  it  is  occasionally  found  in  the 
cat  nothing  ia  knoM-ti  nf  the  life-hiHtiir^'  of  thn 
jwnwiU', 

Dlstomum  crassum  (Fig.  33). — Thia,  the  Urg^ 

of  ihc  distomea  occurring  in  man,  has  been  found  ia 

a  cuiiDiderable  numl^r  of  iiMttticva    in    Kuropno* 

living  in  the  East,  in  East  Indiana,  pu-ttcubirly  in 

Cbiue«e  in  Canton,  Borneo,  and  the  Stnita  of  Malaca^ 

Fml  »2.-K-— 1.«  •<-«•  „,j  jj,  nAtiv«»  of   Attsam  and    India.       Kecent  » 

vostigKtioiDs  M-em  to  eboir  that  both  it  and   ceruua 

other  and  m  yet  unidentified  diMtomcs  are  by  no  moans  tho  rare  panuilM 

they  were  fnrmerly  RupjoHod  to  be.     Doboon,  in  tbe  stools  of    12-t9  iu>- 

si-liTtcd  Indian  cooliea  to  whom   he   had  oilminifttered   a  bvgo  fioa*  U 

thymol,  found  large  (P.  crassnm)  and   Kmull  {•■/■  ftomiuis^  It.  OMjiiMcAm.  f'. 

rln^HM  (t))  diatomee  thirteen  times,  or  in  rather  over  1   per  cent  u(   the 

ra«es. 

In  the  three  instances  recoi-ded  by  CobhoW — father,  mother,  nai 
child — the  iianufite,  which  evidently  had  \h-v»  acquired  near  Nifi^;pa 
China,  nppfiared  to  give  rise  in  a  certain  amount  nf  iutestinal  irritatioA 
and  to  dyqwptic  symptoms  a':ri>m[uuiiiM)  by  irregular  diHirfaoM  of  pak 
stoole,  oreasionally  streaktHl  with  bliHid.  In  the  oilier  neordeil  inMUOH 
there  u  no  mention  of  any  particular  clinical  symptom  attributable  te 
the  parasite. 

/>.  crassum  is  eaeily  recognised  by  its  giVHl  size — 4  to  7  i-vntsnetra 
in  length  by  TT  to  2  centimetrrfi  in  brr-adth.     It  is  thick,  brown,  «oiooth 
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Mini  wiihtnit  ftpitiM,  aiid  oblong  in  »luipe,  t.h«  p^steriur  part  Iwiiig  somo> 
what  the  wilier.  Tb«  veiural  sucker,  which  is  the  largor  (]'6  mm.),  cad 
be  readily  awn  by  I  lie  naked  eye  ckwe  Vte'liiixl  the  or»l  sticker.  Ttio  cygx 
are  oval  (O^liS  mm.  by  Li'075  mm.),  have  gmnulnr  comi-t»t«.  and  aro 
opcrcitlAUMl.  Tho  lino  mnrking  the  operculum  is  very  delicate,  and  u, 
tberefnr«,  apt  to  be  ovcrl(M>ked. 

Thv  Ijfe-hisLury  uf  this  distdmo  is  also  quite  uiikjiuwii. 

Olstomum  heterophyes. — Tbifi  cxcetMlingiy  minuw  <liKtome  was  twice 
IJJOUnd  by  tiilhurz  in  the  email  intusuiie  uf  L^y^tiiitiB  in  Cairo.  It 
Maorred  in  TnaK><«K,  and  lookoil  U>  tht-  iiukL-d  ctyu  liku  miiiutu  rud  pointa 
The  pcraaitic  nature  of  tbojie  red  points  was  A]i)Mirent  on  their  btiiiig 
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placed  under  the  microscope.  The  indiWdu&l  distomvs  muasiuv  about 
115  mm.  in  length  by  07  mm.  in  breadib.  They  arc  I'oiulily  diagnosed 
by  the  fcniiUliieKi  of  their  size  and  by  the  character  and  pusitiou  of  the 
ventral  anclter,  which,  p)-oport.i(.nitttely  spejikiny.  i»  uuiMually  large  (0"25 
to  0'35  mm.  ^,  and  is  located  slightly  in  advance  of  the  middle  of  tho 
body  aiul  in  front  nf  the  sexual  opening.  The  ova  (0'036  by  O'Olfl  mm.) 
have  a  thick,  reddish  bi-own  shell,  the  colour  of  which  is  communicated  to 
the  entire  animal. 

Nothing  is  known  of  the  life-history  of  this  parasite,  nor  of  any 
patholcigind  conditiun  with  which  it  may  bo  asBitciatuti. 

Dtstomum  Rln^erl  (figs.  35  ami  36) — (Syrionynw;  /3.  ptilm/ynaU,  D. 
U'f^lrnn'nim), — Till"  diHtome  is  jmnutitic  in  the  lungs  of  nmn  in  -biiian, 
(3i>reu,  and  Knnut>HL,  win-re,  in  parlit-tilar  diBlricta,  a.  larjiQ  pro|Ktrl.iuu  of 
the  inhabitants  aro  affected  wnth  the  jwciiliar  form  of  ha-mnptyHis  to  whitrh 
it  gives  rise.  Hithei'tu  it  hiis  not  Iwen  deecrilted  as  ocairring  in  man 
in  any  other  region  ;  although,  seeing  that  it  haa  benn  f'mnd  in  the  tiger 
and  dog,  it  is  more  than  prolwble  that  iu  geogmphical  range  is  not  limited 
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to  the  countries  mentionefi.      Koroiilly  it,  hns  Ixwn  foun<),  in  l»oth  the  mt 
■nd  tiio  dog.  in  the  UiiJimI  Stul'iii.      In  niv  opinion  il  Ib  a  [lanuiite 
countries  'ivith  a  volcanic  soil. 

D.  ilinf/fri  is  from  8  to  10  mm.  in  len)i;tb,  l>y  5  to  C  mrn.  in  bread 
It  i»  oblong  in  Hh»|Hi ;  ver)'  thick  fur  a  liiMoiiie,  iK>itig  iieuirly  circular 
transvorse  section ;  leathen-  in  coiisiatencc,  anil  lirowniBh  roci  in  cnlour. 
The  ventral  suclter,  cIos«  behind  which  is  the  geniul  opening,  is  pb«ed 
about  the  middle  of  the  junction  of  the  anterior  vith  thu  middle  third  t^f 
the  body.     The  eggs  (0'08  by  O'l  mm.)  arc  oval,  ojnTCulMUsd,  hrownkh 
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red,  double  outlined,  and  filled  with  granular  content*,  the  erabryo  bang 
not  y«t  dirtnrfinliauid. 

The  nmtiirc  distomeo  live  in  tunnels  or  burrowK,  witb  thick  ctmnermr 
tissue  -vmlU,  Bitiixted  principdly  belonr  thu  pk-iirm  iicnr  the  «uiiuv  of  ttti* 
liuig.  Thinte  buiTuws  are  iit>metime«,  from  the  breikking  dovn  of  the  avpu 
between  the  tiinnela,  converted  into  t-yitt-like  csvitic*,  whii-h  m»y  bo  the  aiir 
of  a  tilbert.  Thene  oavitjee  conimunirate  with  the  bronchi  bv  fitit^' 
larger  Ateve-like  0]>enin^  through  which  an  ova-liulcn,  runtv-^-nb.t.i  ■  < 
viacid  muco  pus  nAonjios  into  the  »ir-[iiu«agM,  Thi«  seci-etion  exai9 
cough  ami  u  ex]>ectorHted.  Sevcnd  distornoa  nuiy  inhabit  the  mim 
burrow ;  ait  many  ua  twenty  have  been  fourwl  in  one  lung.  I>,  Jtimmn 
hM  also  Iwen  found  in  the  cortex  of  (lie  bnin  in  two  mAm  nf  a  pccnUv 
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iind  fatal  form  of  JackKoiiian  epilepsy  ;  it  b»e  aUo  heen  fount]  livtieath 
l)if!  pmrntioum,  in  the  urlnu  unci  Jri  Lhi;  sc-mtuin.  It  is  cviitcint  tb»L  this 
imnuito  is  very  apt  to  Icnif^c  in  different  jmrta  of  tho  body  and  away  from 
its  nornuil  haKitnt,  the  lungK. 

The  (iympt^iinR  of  ptilmiiniirr  iliRtomiafiiEi  are  a  chronic  rough — usually 
worst  in  th«  niominj;,  a  persistent  pneiimonic-Iikc  sputum  in  whioh 
(liKtoina  ovft  abound,  jukI  reinirring  attacks  of  more  or  ie»a  profuse 
hatmnptyeis  the  exai^t  and  ininietliate  ineclianiRm  of  which  hua  not  yet 
been  cx]ilairied.  I^ittlo  can  be  discovered  by  anscultiitinn  in  the  earlier 
Btages ;  but  in  chronic  caaes  of  extreme  degieea  of  infection  signs  of 
cunsolidiiuon  and  pfrha|>s  uf  ravity  may  bi)  \\va<V-  mn  Thu  dii^wtHe  laatfl 
for  many  yearn  and  may  prnve  fatnl.  Ir  iipiKius  to  be  incurable, 
aUhiMigb  I  ha%'e  known  a  ciiee  in  which  the  patient,  aftvr  many  years, 
ceaneil  tu  cough  and  ex|>ectt>ratc  the  oharact«ristic  Bpntuni. 

In  the  natives  of  c<'uiitrie»  in  which  li.  U'uujrri  ia  endemi'?  the  con- 
currence of  pulmonary  (liittumi;uii»  with  cerebral  eyEuptoms  ou^ht  to 
ang{<eflt  the  pmbiibility  thai  r,he  latter  are  dependent  on  the  preeenoj 
i.f  distomes  in  the  bmin.  In  such  a  01*0,  if  the  fcymptonis  are  of  a 
focal  chiiracter  and  attributable  to  a  corlical  leeion,  the  propriety  of 
remnval  of  tho  pflrsfiite  by  surgiwd  meana  mi^ht  be  entertained. 

When  the  ova  contiiined  in  distfiruum  xputuni  are  well  washed  and 
kept  in  a  nimleriitely  warm  room  in  fresh  walt-r,  after  a  vikriable  time 
of  two  to  six  weeks,  according  to  tcm ]M'rature,  a  ciliated  embn*o  is 
developed  )ii  their  interior.  On  arnxing  at  DKiluiity  thts  embryo  escapes 
into  the  watnr  by  t,hn)wing  Imck  liiu  (iptTcuIiira  at  ilio  broad  ond  of  the 
Rhell.  It  is  probftiile,  therefore,  thai  the  intirmcdiate  host  of  this  di*l<inm 
\*  a  fre«h>water  aniiuat.  Beyond  this  nothing  is  known  of  Ibc  life-hiittor)' 
of  thi»  iinjKiitunt  and  vcr}'  dangerous!  paiTuitv  ;  but  this  fact  itt  of  pmctieal 
vnluc  as  indicating  the  direction  prophyUctic  meBDurtui  should  take. 

Dlstomum  ocull  humanl  (Fig.  37) — PifJamo  t/jMnihnubiunu — This 
wa^  a  luinuiu  uiid  pmliulily  immaLuru  dinlnme  (I'O  by  05  mm.),  uf  which 
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von  Ainmou  of  Dretfden  found  fom'  specimens  in  the  crj'stalline  len* 
of  a  five-mont titMild  child.  Leuckarl  c^uisidurs  that  tliey  were  young 
Ij.  lawtolafit. 

Amphlstomnm  homlnis  (Fig.  3S). — First  described  by  Lewin  and  Mac- 
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Connell  fruiii  specimens  foimil  in  an  Acvsamcftu,  uiiiil  Uu4y  t.hia 
appcuucd  to  be  vnr)*  riirn.  If,  lii)W£%-ci-,  the  oxprcaainn  "  small  rli«t 
used  bjr  UobsoD  in  his  description  of  tbe  tremutorles  met  with  (luring 
inveatigationR  111 reftily  referral  li>  (]i.  102f)),app!iml  t,o  tlii8pHruftite,tt  vanw. 
))e  iinconimon  in  India  niml  similar  climaCvti.  In  ihc  two  caacA  frum  whith 
Lowig  ivrnX  MacConn«Il  obuineti  Iheir  specimens  the  panuile  occurrvd  in 
huitHreilis  nnil  was  found  adhering  with  its  iHsUirior  sucker  to  the. 
miicnna  rac'niKrnn^  of  the  cKMrum,  appendix,  nnrl  aficonding  colon. 

A.  lujuHitis  is  very  minute,  meaNtirin)!  only  i)  to  6  mm.  iii  len^^ 
3  or  4  mm.  in  brpAilUi  at  its  Itttmdant  [Kirt— that  is,  acnns  the  )MMter 
»ictc<ir.  From  the  givjtt  mlativc  hrcadth  nf  the  loAt-mcntioneaL  feali 
the  little  animal  looks  as  if  it  consisted  of  two  piu-ts^-of  a  cHhc  and 
short  iiitached  haniHe.  At  th<3  end  of  this  short  handle  the  oral  bucI 
is  situated ;  Itelween  this  and  the  posterior  sucker,  and  on  the  vent 
surface,  the  genital  pore  mar  be  made  out.  The  ova,  which  measure  O'lO 
mm.  hy  0*07  mm.,  have  a  firm,  nperculated  shell. 

Nothing  is  known  of  the   life-history  of  the    panutita,    nor    oE  tJu 
pathological  conditions  it  may  jj;ivo  rise  to. 

Billharzta  hSBmatobia — hid<nnum  A/rm^i^/i'um.— Sec  page  ll>9] 


Class  U. —XicMATHEiJrtiNTHK.s.^  Order,  Neraatoda. — The 
todos  arc  long,  slender,  cylindrical  animals  with  bodi&s  whi)*h  tapnr 
l>otJi  ends  at  one  of  which — the  anterior — is  placud  the  mouth; 
near  the  other ^ihc  poBtcrior— the  aniu. 

They  are  co^'cri^  with  a  cuticle,  often  trans^'oraelj*  «truit«d  and 
sometimes  consisting  of  several  layers.  Heneatb  the  cuticle  is  &  eeDnlar 
layer,  and  Iwncath  this  again  a  muscular  layer.  These  three  lajrtfv  (orai 
the  walls  of  a  sort  uf  tube  in  which  lie  the  long  itraiglit  atimentaiy 
canal,  and  the  lung  and  usually  much  convoluted  ovariaa,  uterine  and 
testicular  structiiriM. 

The  mouth  is  snm^times  provided  with  papill^^,  sometimes  with  book^ 
sometimee  it  is  simple.  The  short  lesophagus  is  generally  marked  00 
from  (he  intcntine  hy  a  ainstriction,  or  by  a  bulb. 

The  fenuile  organs  of  generation  consist  of  a  pair  of  tubes,  rarely  oj 
one  tulw  only,  at  the  up|>er  end  of  which  —  the  ovarian  tubnlca — the 
germs  originate :  lower  down  fecundation  is  effected ;  lower  sliU  t^ 
germs  are  provided  with  yolk  and  vitelline  membrane,  and  aMumo  ibar 
ohararteri.'itic  apiKummce.  'llie  two  uterine  U\\wa  unite  to  form  a  tbnd 
\'agina  which  opt^iis  on  the  ventral  snrface  usually  near  tlic  muutb,  tDon 
rai-ely  posteriorly. 

The  male  nemat^Hlps,  readily  recogniseil  by  their  inferior  atx«>  Mid  If 
their  strongly  curved  tails,  have  hut  a  single  teatis,  a  long  tulw  ftUad  mk 
hat-shaped,  non-flagellate^I  spermntoxoa.  This  c^ns  by  a  vaa  d«fa«M 
into  the  terminal  portion  of  the  intestine —the  clnara.  In  tha  waQt  uf 
the  cloaca,  lodgotl  in  a  sort  of  itivaginsiion,  are  usually  uiie  or  t«« 
spicula — long  vhilinoiie  rods  wiiich  can  be  protraeted  or  retractMi  aaJ 
serve    to    fix    the    female  during  ropulition.       In   cerlajn    fainili«    tbt 
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tAil  of  the  male  is  winged,  in  nthi^rs  it  is  expartderl  into  a  sort  of 
uiiibrella^haped  bursa,  in  othurs,  agiiin,  it  is  »ini{i[u  in  Htnicttire  ;  it  ts 
itl^o  provided,  bolli  in  fmiil  nf  and  Iwliind  the  aniLs,  with  u  niiml)er  nf 
papilln^.  ThoftO  CAuda]  npjtcndaj^ea  foiin  valiiahlo  omrks  for  determining; 
spevies. 

Excretion  is  cwrieil  on  hy  two  vosselft  which  coursa  ahtng  the  sides 
of  the  body — one  on  each  sid« — in  what  is  known  as  "the 
lat«ntl  linee."  These  lines  are  narrow,  longitnilinal  belts 
in  u'hich  the  nm»<;nhir  juirc,  of  thu  iKxIy-wall  in  diifirient, 
Th«  two  vessels  thi>y  include  unite  anterinrly  and  oprn  l>y 
a  transverse  elit — tbe  vtwcular  pore — on  the  ventral 
surface. 

Unlilic  whitt  occurs  in  the  cestodns  and  tremAtodes, 
the  sexes  in  the  nematodes  are,  with  few  exceptions, 
seiKirate,  though  very  generally  they  live  in  association. 

Usually  ovi^MiriMW,  not  a  few  are  vivi|)arrnift  or  ovo- 
viviparous.  The  embni'O  is  a  long,  slender,  cylindrical, 
eel-shftpcd  orgiinism  which,  \vhile  in  m-o,  ia  coiled  up,  hut 
when  free  is  outstretched  and  exhtbitii  active  movement. 
Soniutimes  it  getR  acceefi  to  its  definitive  host  directly  ; 
UBUftUy,  however,  it  has  firitt  to  pa^  through  a  metA- 
morphoaist  in  an  inlerniediate  host,  Ct'rtain  species  pos- 
sess what  ia  knoivn  a.t  the  "  free  ihabditis  form  "  and  are 
hctprognraoug  ;  that  is  to  say,  the  embryo  emanating  from 
thu  pjxnwitic  fonu  becomes  at'xiially  mature  as  a  free 
form,  and  baa  young  for  one  or  more  generations  before 
it«  deaccndanta  revert  to  the  parasitic  condition. 


Family — Ascarlda 

The  memlwrs  of  this  family  of  nematocJes  are  charac- 
terised by  their  coni|Htrativelyatniit  Itodies,  and  by  tile  |)osseH- 
sion  of  three  well-marked  lips  tarrying  pHpill^ — one  lip 
being  dorsal,  the  oth^r  two  >>ein)^  ventral  and  meeting 
in  middle  line-  The  tail  of  tbe  male  is  strongly  curved 
and  carries  two  spicules.  Thi^ee  species  are  parasitic  in 
man. 

Ascaris  lumbrlooldes  (Fig.  3*J )  (Synonym :  Itoutid 
worm),  whose  u»ual  and  normal  habitat  is  the  upper  ]ukrt 
of  the  small  inl-o*tinc.,  is,  with  one  rare  exception,  the 
largest  of  the  nomalodes  parasitic  in  man,  The  mule 
worm  measures  15  to  25  cm.  in  length  by  4  mm.  in 
breadlh  ;  the  female  IG  to  4.%  cm.  by  fi  nmi.  Both  are 
cylindrical  iushape,iiud  taper  to  chcends  purticuhirly  towards 
the  head.  Close  to  the  tail  the  body  is  somewhat  fluttened 
in  a  vetttronlonial  dircLtiun.  Tn  cnh>ur  they  are  gray  or  pinkish ;  to 
tho    touch  tbry   are   firm   and    rigid.      The  surface  is  glistening  and 
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p(disbed,  and  is  nurked  by  fine,  closely 'set,  lninsver»e  ridges.  Tin 
miuoulo-ciiTuneoii.s  body-wall  in  bo  tnuisjiarerit  that  lliu  coils  of  the  Icn^ 
uterine  oc  testii^ular  Htmctitrtw  onti  be  dieccnicd  ibroitgh  it  in  miuif 
pkces.  The  tail  of  the  female,  close  t<j  the  tip  of  wliich  ujm-iis  (he  twi»- 
lijjjKid,  tnuiBVei-Hely  di^poHed,  alii  liku  aiitie,  is  etrai-jht.  I'lutt  of  thr 
mal«  is  »itronj;ly  cnn-od  in  a  vcnlrul  direction,  two  fi]ii(!iilo4  UAiittlh* 
protruding  from  the  subterminal  cloacu.  On  the  ventral  Bur£ace  of  the 
tail,  nnd  extending  as  far  na  thu  curve  extends,  twuie  69  to  75  iiitnnl« 
piipilliK  are  lu-ran^eil  on  both  sidco  of  tbo  middle  line.  Tbc  two  muck 
uonvoiuled  utenne  tubes  are  of  great  length — ten  to  fifteen  times  that 
of  the  wonii — und  occupy  the  [Kielcrior  two-thinU  of  the  IkxIv.  Tbey 
unite  to  form  a  short  vagina  whii^h  opens  vontrally  »omP  distajire  beliind 
the  head.  The  excretory  cnnnls,  lying  in  the*  luteral  lines,  uuito  and 
open  A  shan  distance  liohind  the  moitlh.  The  three  papillie-beanng  lii« 
cbaracteritilic  of  the  family  are  very  well  marked. 

The  ova  (0'07'j  mm.  by  O-OSii  mm.),  of  which  the  uterine  tub«i 
contain  muny  millions,  are  ovoid,  spherical,  or  sometimes  harrel-ah&ped. 
They  hnve  a  roiij[;h  imimniillate<l  surface,  a  multiple  outline,  and  ^rmnnlH' 
contenu.  White  while  in  the  uterus  of  the  worm,  they  are  BUincd 
lirown  by  the  bile  on  entering  the  intestine  nf  the  hoHt.  At  birth,  and 
for  a  long  time  afterwHi-ds,  they  exhibit  no  sign  of  thu  embryo  ;  but  if  kctit 
in  water,  in  the  light,  and  at  a  summer  temperature,  an  embryo  of  the 
U0ii»l  nenialoile  (-hanirtcr  is  developed  in  the  ccMtree  nf  five  or  ni 
iiiontliK.  Some  ex|)ennientaliKt«  ittal«  that  during  the  heats  of  ■tunmci 
the  L'liibrj'o  may  be  developed  in  a  couple  of  weeks.  Deaiccmtion  ia 
summer  and  freezing  in  winter  suspend  development,  but  kill  neitber 
ovum  nor  embrya  When  fully  developed  the  embryo  »til]  renuunf  to 
the  egg  and  doee  not  iieek  to  escape  sponiaueoiiBly.  It  will  n-'iiiain  aliir 
under  suitable  conditions  For  upn-arda  of  five  years.  On  the  ovtim  lH:iii^ 
swallowed  by  the  definitive  bout,  the  embryo  speedily  IweakH  through  tlw 
shell  and  advances  so  rapidly  in  development  that  iit  tbe  end  of  a  uoalfc 
it  is  a  sexually  mature  animal  ginng  birth  to  crowds  of  ora.  These  Eeott 
have  been  proved  by  carufuUy  -  conducted  feeding  experimeiiUL  Vce 
Ijnstow's  suggestion,  that  a  certain  myriaiiod — hdixs.  avUulatuM — wjMd 
the  part  of  intunnedi«te  \umt~,  »of  nt«  therefore  to  be  supr-rfliioiis. 

jitcaris  ivtitiincouifs  is  cosmopolitoiif  V>eing  found  in  all  cnuntriea  froa 
the  arclic  circlce  to  the  tropies.  In  a  general  way  it  may  lie  Mtid  to  lit 
raticb  more  common  in  the  tropics  than  in  cooler  latitiulea ;  a  great  dad 
depends  of  course  on  load  conditions.  particuUrly  on  the  chara«t«r  o^  ihi 
water  and  vegoliible  suppliM,  and  their  liability  to  contamiiuitiou  b; 
fiscal  matter  roiitAining  th«f  ovti  of  the  pantsite.  As  a  rule  it  is  novt 
&«queni  in  the  country  than  in  towns,  in  children  and  young:  pe<>pK 
than  in  adults  or  infants.  It  has  licen  found,  however,  in  iiifaiit*  oolj  I 
1 1  weeki)  old.  and  in  old  age  up  to  78.  Lunatics,  doubtleK«  owing  u\ 
their  careless  or  liltby  habits,  are  ]Kirttviilarly  subject  to  oicaridoa. 

In  temperate  climates  one,  two,  or  up  u>  ten  may  Ite  fotind  toevthrj 
(n  one  host;    but  in  the  tropic*  twenty  or  thirty  are  not    uncommea 


and  iiistanctis  of  hiindrMiB  being  fcHind  in  tbo  same  patient  are  far  from 
rare.  Perhaps  thu  indal  remai'lulik  case  on  rpwini  is  one  publUhed  by 
Faiiconndaii-DufrMnc,  in  which  a  boy  of  12  pojisecl  ovnr  i^OOO  wormti  in 
lem  than  three  years — most  of  them  by  vomiting;  600  were  got  rid  of 
in  a  single  dny. 

Allhongh  the  small  intestine  i^  the  luiual  seat  of  thoap  worms,  not 
iiifretHR'titiy  they  wnrider  downwards  into  the  large  inttwtine  or  up>\»rd» 
into  the  st(inuu:h,  and  so  into  the  (tmnpluigiis,  »nd  ont  by  the  mouth  or 
nostriia.  They  have  even  caused  death  from  suH'ocalion  by  ci^-^^ping  into 
tho  glottis.  Cit^s  are  on  record  in  which  they  had  entered  the  Kuatiichian 
ttibes  or  the  nasal  duclR,  fimiing  their  wny  tt>  the  outfiide  by  the  external 
CM*  in  the  one  oue,  or  by  the  caiialicnli  lachrymaliM  tn  the  cithfr.  A 
more  frotiuent  occurrence  is  their  impsu'ttoti  in  ihv  biliary  or  pnitcn^alic 
ducts ;  in  theae  situatinns  aometimes  several  worms  hnve  bei-n  found 
together.  Thus  located  they  may  give  rise  to  grave  symptoms  from 
bloclcing  and  dilatation  of  the  ducts ;  even  abscess  of  the  liver  has 
re«utt«d  fr*»m  siu'h  an  invaaion.  Tn  other  cn»e»,  by  iwrforating  the 
intustioe  raund  worms  iimy  ei^ciipe  into  the  peritoneal  cavity,  fettint;  up 
peritonitiB  ;  more  Cit^pecially  if  itome  of  the  intestinal  contents  escape  along 
with  the  worms.  In  some  inxtanres  peritnnitU  has  not  ensued ;  in  the 
latior  eases,  and  also  in  many  of  the  cases  in  which  these  worms  were 
found  at  tho  post-mortem  exnminntion  in  the  air  -  passages,  it  is  not 
ilDprolnble  that  the  wandvring  did  not  Utku  place  till  aft«r  the  death  of 
the  hosL  This  post-nmriem  waiidnring  may  bo  corrciliited  Ui  thi!  curious 
feet  that  in  acute  dist-ase,  and  as  death  approachci,  round  worms  often 
exhibit  a  dispusition  to  i^uit  the  piiticut'ii  body.  There  have  been  many 
instances  of  verminous  alisct'i^s  recordud,  parliculnrly  a^  affecting  iho 
umbilical  region  in  children  and  th*-  groin  in  HdiiltR,  which  were  most 
probably  ronnei;ted  with  thi;  impriiummont  of  astnrides  in  hernial  pi-uLiu- 
aiona  of  tho  bowel.  Kidney,  spleen,  pleura,  and  the  urinarr  passages  have 
afaeltered  strayed  K|Hrcimens  of  these  piirnsittuj  at  timef ;  they  have  even 
eacapeil  by  the  urethni. 

Si/mptamx. — From  the  fact  that  in  many  countries  scarcely  an 
individual  up  to  middle  life  is  fi'ee  from  this  parasite,  it  is  manifest 
that  .■ie^aru  lumhriro'ulff.  drnw  not  niicossarily  or  usually  give  rise  to 
important  p.-itlHtlogica]  conditions.  Neicrthcleas,  there  are  good  grounds 
for  belie\ing  that  at  times,  pfirticidarly  in  young  children  and  in  others 
with  sensitive  nervous  system.'S,  it  is  really  a  cause  of  more  or  less  grave 
reflex  or  direct  dUturWtice.  Thus  it  appears  to  be  an  («!<;i»iooal  excitant 
of  convTdsive  (wizures:  of  perversions  of  the  senses  of  sight,  smell,  hearing, 
and  ta«te  ;  of  vertigo,  liyBt-oria,  mental  di.'*turbancea,  dreJinis,  an<l  so  forth  : 
at  all  eveiit«.  in  many  such  cases  those  morbid  symptoms  hare  disap- 
peared on  removal  of  the  paraaites.  Siich  direct  etiecta  of  its  presence 
in  the  aliment.'iry  canal  as  dyspejiaia,  griping  pains,  nausea,  vomiting, 
irregular  action  of  the  bowels,  mucoid,  membranous,  or  bloody  stools, 
excessive,  defective,  or  perverted  appetite,  itching  of  the  noM  or  anus, 
malnutrittoii  ami  ann-mia  are    very    common    in    aiwuciation    with    this 
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panuiw ;  tho^  subside  at  once  on  the  succewful  action  of  an  antlnl- 
mintic. 

Dxagmtm. — Failing  the  gpoiitAneotm  HiachArge  of  a  Inmkricu*  in  ttw 
Btooln  or  iu  vomited  iiiJitt<!r8,  a  dose  of  santonin  v-iM  qiiickly  confirm  *ir 
noga^ve  any  suspicion  of  their  prcMnce,  When  it  it*  deemed  inadrinhk 
to  give  thi«  drug  on  hare  siuspicinn,  a  microRcnpio  examiiuLtinn  of  the  al^i^J* 
wilt  dvar  up  thu  diagnosio  at  once.  In  cases  of  a9i::an9  infection  the  noiubcr 
of  ovn  IB  au  piTidigioDa  that  the  mintiteRt  portion  of  fwcea  is  nearly  siitv  to 
contain  wvi-ml  ^jK^rimi-n*.  Tii  cxaminn  it,  all  that  iit  tiecniwary  i«  to  exptvw 
a  imall  portion,  not  lari^er  than  a  big  \rn\s  h«td,  between  a  vovcr-gLua  and 
ftlip,  and  to  search  pwry  pjiri  nf  it  with  a  mii;;iiifyin(;  jKiwer  of  aamt- 
thing  under  100  diami't^^rs.  If  tlie  gtools  be  Hnid  ihry  ahoiild  be  ailoved 
to  Rtand,  and  the  ««diment  tben  examined. 

Trtaimeni. — Itoiind  worniRare  gtit  rid  of  at  onre  by  the  iulinniistnuiai 
of  santonin.  It  ii«  be«t  to  combine  it  with  a  purgative.  A  few  grain*  sf 
calomel  or  a  dose  of  cjistor  nil  suflice-  A  good  plan  is  to  give  half  a  grain 
to  four  graina,  a^'cording  to  age  of  patti-nt,  for  threo  micc^raxive  nights  at 
b«ii-tiiue,  and  on  the  moriiinga  follonnng  the  firat  and  third  doMs  to 
exhibit  a  doae  of  castor  oil,  In  the  tropica,  and  in  coniiiriea  in  which 
the  parasit«  is  partit^nlarly  prernlcnt,  ntu-h  a  cotinie  of  santonin  may  h« 
adtainiatfrod  tn  children  twice  a  yeitr  with  great  advantage  to  their 
general  health.  When  prescribing  santonin  the  physidun  shntild  warn 
the  ]wtietit  or,  in  the  case  of  a  child,  the  attendan(«  of  the  effoct  of  ihi* 
drug  in  caiwing  temporary  diitcoloraUoii  of  the  nrine — a  gre«niah  yellow 
tint  in  auiil,  a  red  or  purple  tint  in  altuLlino  nrino.  Hu  nhould  ali» 
infonu  them  of  the  cffcL-t  on  lision — object*  appearing  aome  faiion 
after  the  dose  vi  a  bhie  and,  bit«r,  of  a  yellow  colour ;  and  perbaf^ 
Rrially,  there  may  be  t4!inporary  low  of  colour  vision.  Rarely  fioet  a 
meiliciiial  df>se  give  rise  to  tt«rioiu  toxic  ftymptonw  such  aa  n^rhwrin. 
tremiint,  hallucinationa,  vuiivuUion«,  eiiftfobti.-d  rexpimtion,  alowing 
of  tliii  puUe  ;  though  gonminieK  ihitt  m-onrs  after  santonin  :  is 
ptirlicular  idionyiicro^ies  uiincccA&arily  large  dosca  mtut  Uwrcfon;  U 
avoided. 

It  in  manifeat,  fmm  what  haa  been  aaid  about  the  life-hiatory  of  thi 
parasite,  that  a  pure  watiT-impply  it  the  best  pnipbylavtic.  Where  thii 
cannot  be  secnn-d  all  drinking:- wat«r  ahould  Im  laiiled.  SimiUrly, 
whwi-evftr  the  nature  of  tht  fertilisera  cmpltivM  by  market  gardenm  M 
not  beyond  suspicign,  all  vegetables  should  be  cookv<l  or  woU  Tnnhwl  ii 
builiMl  water. 

Asearls  mystax  (Fig.  40). — Normally  parasitic  in  dogs,  cata,  and  n^ 
other  camivora,  this  species  i«  wmetimen  found  in  man.  It  can  be  raadflt 
recogntfied  by  its  relatively  trniall  Mze  (male  4  tn  4t  cm.  lonj^  hy  I  ma- 
in diameter;  female  6  to  12  r.m.,  by  1'7  mm.),  by  tlie  two  verr  rra- 
■picuoot  CQtaneoua  wings  projecting  from  each  side  of  tho  head  En  \mt\ 
MXBB,  giving  the  head  end  a  ow-difomi  or  an-ow-head  apixwiTAnce,  ami  hr 
tlw  nttmlier  and  arrangement  of  the  four  pairs  of  pro-aiul  and  ihrve  pun 
of  po«t-anal  papillie  on  the  tail  of  tho  male.     Th«  ova  (0-06A   by  01^76 
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uun.)  are  covered  wiUi  n  beautiful  net-work  something  like  the  mace 
on  a.  niitnu'i;. 

OxyurisvermlcularU  (Fig. 41) (Synonyms:  Ascaris vrTvaevf.an6,'V\irvad 
worm,  S«yit  wortni.  like  .-/.  tumlrri^'iJes,  \»  11  very 
comuiun  |nir:uitti  aiitl  ia  found  in  ull  ccitintiicK. 
Like  the  round  vform  it  biui  a  pn-dilL-vtiuii  for 
cbildron  and  young  |j<!opIe,  in  whoso  fii'ces  they  arc 
by  no  mcAus  an  infrequent  f«iturc,  looking  like 
minute  (D  to  12  mm.  long  by  04  to  0'6  mm. 
broad),  white,  slowly  moving,  ahoi-t  picc«a  of  tine 
thread.  Tbcsc  nre  tho  feiuulo  o.xyi)riilt:«.  The 
lualu  worms,  whith  are  both  fiMior  in  niimhtr  mid 
very  much  anuiller  {3  to  (J  mm.,  by  0'16  to  O'iO 
mm.),  are  h»rd  to  Had  in  the  stools  or  intestinal 
mucus  without  the  aid  of  a  lens.  Thi^  s^xcii  arc 
further  distinguiflbed  by  their  t-'iils — ibut  of  the 
fenude  Iwiiig  long,  taiMring,  and  pointeil,  the  iinus 
opftning  at  itA  hii.io  ;  the  vagimi  opftu.'*  on  the 
ventnil  surface  11  Utile  in  front  of  the  middle. 
In  the  mide  the  tnil  in  abniptly  crtinoiUt.Hl ;  u»iislly, 
particuUrly  after  death,  it  U  cnile<l  up  into  a  itorc 
of  spiral ;  tho  cloaca  i»  terminal  and  containi> 
only  a  single  sptade ;  the  tAil  13  further  di^- 
titiguished  by  n\x  pnirs  of  ventr<itty  placed  papilkv, 
of  which  tho  aiiteiior  and  the  jjosterior  pairs  01*0 
tlie  Urge^  lu  both  sexes  the  h«ad  end  in  very 
much  pointed,  arid  carrie*  on  iu  iip]»er  and  under 
Mpe«l«  K  peculiar  cuticuUir  I)ag  fllled  with  clear 
fluid.  Viewed  in  ]»rotile  this  double  Ijag  or  crest  gives  the  head  an 
appi-arunce  which  is  very  aptly  coni})Hrt;d  by  Blanchard  to  the  amlaT 
mouth  piece  of  a  Turkish  loltaeco  pipe. 

The  eggs  (0'05  by  O'OJG  to  00-'4  mm.)  are  oval,  but  much  flatter  on 
ouo  side  than  on  thu  uthur.  Their  shell  coTisiHlBof  three  layers,  exeefital 
one  point  on  the  domal  surface  where  tbi>  middle  layer  ia  defective.  It 
is  at  this  [mint  that  the  embryo  subsequently  effects  its  eBcajw. 

At  the  lime  ihe  eg;;  leaves  thn  [lan-iit  worm  the  embryo,  though 
vifiiblp,  has  not  quite  coniplet'tid  its  intraoval  ilcvnIopnicnL  t>f>  soon,  hnw- 
ever,  as  the  ovum  enters  the  fiet-es,  whether  inside  or  outside  the  host, 
progrt^ss  is  nipid  ;  but  until  tran.^ferred  to  the  human  stomach  the  develop- 
ment of  the  embryo  does  not  advance  beyond  a  cerlain  point,  tho  little 
animal  always  remaining  a  prisoner  in  the  fthell.  Umler  Hintnble  condi- 
tions it  remains  alivr*  in  thi«  stjite  fur  daya  or  weeks.  Long  immersion 
in  water  is  said  to  kill  it ;  conseijuently,  we  may  infer  that  the  diinking* 
water  in  not  a  u.^tial  medium  of  infection  with  oxyurides.  An  inter- 
mediate host  i.i  not  required-  Tlie  ova  get  access  to  the  human  stomat-h 
on  fruit,  raw  vegetables,  in  duat,  by  being  conveyed  on  dirty  fingers  to 
the  mouth,  and  prolmlily  in  many  other  Hnd  aitnilar  ways.     When  ova 
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or  prppn.int  oxyiiridea  are  swallowwl  prperimpntally",  matiire  irnrm*  aj 
in  the  fwtes  iit  the  end  of  twy  yr  thre*?  weeks.  (Jraxsi,  aft«r  swxUoi 
six  female  u.\yiiriili>8,  foutut  l.heir  progeny  in  hta  bLuuIh  at  the  ewl  ti 
fifuron  dnvi  ;  and  tboy  cnntiniici]  toappeArin  every  stool  fni-  over  a  motuh. 
From  the  latt«r  circumstaiioo  il  ie  evidetil  that  developtuent  does  not 
prucec>d  ill  ail  the  ova,  Dor  probably  in  all  the  worma,  siniuluineoaslj. 


Urn]*.— D.  fiBt.  «Im  ; 


Via.  41.— Oqwrti  rrwminbwit. 


It  is  bolieved  thai  on  the  egg  being  nwullnwed  tbe  Atnbryo  ia  til 
in  the  stotnach ;  it  then  pusea  into  the  smnll  intestine,  wh«ra,  after 
going  s  luoeeeeion  of  nioultings,  it  atuinR  sexual  niattirity  and  impregoa- 
tion  i«  ttfTected.     The  niiite  worm  iioiiallj  dic«  aft^r  this  o\'cnt,  paani 
in  the  fieces ;  but  th>.>  impregnated  female  migrtit^A  Xk*  tbe  aeoujii, 
she  renuiiri»  till  htsr  ova  nre  mntiireil.      She  then  descends  to  tha 
where  part  of  her  ova  ore  probably  expelled,  »he  heraelf  perhaps 


out  along  with  them  in  l,ho  feces.  Other  wornia  pseiipn  fijiontiim^imfily  hy 
vriggJing  through  the  uiuik,  and,  doul^tleu  aiiled  hy  the  scratching  and 
mutiipuktion  thoir  presence  occaflioiw,  spread  over  the  iieighhtninng 
inli'gunit'nt,  an<l  oven  wanfler  into  va^na,  urethra,  nr  prepiicft.  Thus 
they  scatter  their  vggs  alxjut,  and  by  their  ni*nement«  otitse  intolenihle 
ItA-'hing.  The  wjimith  uf  lioti  HutimH  to  provoke  this  ex<HliiH  of  usyiiriilutt ; 
for  it  IB  iisuitlly  on  going  to  tied  that  the  characteristic  migration  and 
»tt«ndant  imtatiim  set  in,  phenomena  which  recur  with  remarkable 
regularity  ami  at  the  same  hmir  every  eveninff. 

Tbi"  irritiition  secures  by  iiiito-infeclion  the  continuation  of  the  race  of 
aiiiiuali^  prixlui'ing  it.  By  the  scnit<:hinj{  that  eneueii,  tho  wandering  wmnifl 
ai-e  l»n»l(cri  iip,  and  thoir  eyj^,  Jiiid  t^vnn  fmgments  ttf  the;  worms  ihem- 
«tdv«s,  arc  «ni(?art^«l  ovrr  the  tittgcrs,  fom*d  under  the  nails,  iind  i^pread 
about  the  body.  In  this  way  the  eggs  are  inadvertently  conveyed  to  the 
ntouth  of  the  host,  to  he  awallnw^d  and  so  to  fltart  a  freith  generation 
of  parasites.  The  itching  of  the  iiijs©,  whi«:h  is  so  frerpient.  a  con- 
comitAiit  of  rectal  and  inte8tiii;d  im'tatinn,  ami  snch  liahir*,  no  romtnon  in 
chitdrr-n,  as  .<iiickin^  of  the  ihutnbs  during  slm^p  nnd  bitinj;  of  the  nailst, 
contribute  to  ensure  this  result.  In  this  way  |Mitit^nts  ktH'pii|>  their  stock 
of  fjanwiteB  for  many  yenra,  and  often  into  adult  life.  In  some  instiunps 
the  inc*«!«tinefl  have  been  so  loaded  with  these  worma  that  the  muton« 
ntembrane  looked  as  if  covered  irith  n  pito  like  velvet.  Usually  infection 
does  not  prcK-ecil  to  tbiR  degree ;  Ijut  t.hniif«nds  of  womia  are  often 
prwent  in  the  bowtil,  }igg)uliii;ited  by  the  inueu-i  into  masses  and  hiillK. 

■SyMjij/f'm.s,— In  conaeiiuence  of  the  nocturnal  wiuiderin^  of  the  woniia 
and  the  intenae  irritation  they  give  rise  tii,  lotal  aymptoniB.  Huch  as  mucoid 
and  bloofly  iitools,  morbid  sexual  excitement  le.a<ling  to  miutturbation, 
seminal  emissions  or  enuresig,  eczcmatcUB  conditions  about  the  niiuii, 
and  \tnm»  rei*eTidjling  ihrwe  of  stone  in  the  Idaddcr,  arc  conimon. 
Ketlex  dixturbunees  luay  also  <iccur,  such  m  hyi^teria,  coin'ulsioiis,  chorea, 
perversions  of  appetite,  untemiii,  nnd  ximihvr  consequences  of  proIonj;ed 
inteatJnftl  irritation,  la  the  pnaence  of  such  Kynijit'tnisi  the  appearance 
of  worms  or  ova  in  the  stools  at  once  estaljlishca  the  diagnosis. 

IVfaftntnt. —Tiic  facts  of  the  life-history  of  the  parasite,  as  ju3t  set  forth, 
must  be  Iwrne  in  mind  in  dirt'cting  tri'atmeut,  Oi-assi's  experiment  h»» 
shown  that  the  pamsit^'K  muy  c(»utinue  t^(  arrive  at  maturity  in  sneceaaivB 
swamis  during  the  lii.-'t  four  or  five  of  the  six  or  seven  weeks  following  a 
singlt'  infuctiun.  Cwisv<|Ufntty,  treatment  to  W  radical  must  extend  over 
this  perttx)  nt  b^ist.  Mon'iivcr.  meiiKun-s  muMt  (hi  uiken  to  prevent  auto- 
infection.  With  this  latt.or  object  in  view,  in  the  case  of  a  child  care  should 
be  taken  that  the  butl<R'k>iare  rovered  with  alout  drawers  during  sleep;  or 
a  long  night-ilrcss  may  br  tiod  beyond  thn  feet,  or  some  such  device  em- 
pluywl  so  a«  to  nuke  it  imposHiblc  fur  the  cbilil  to  w>il  the  fintjer»  with  the 
ova  of  sueh  worms  as  nmy  i-rtM:})  out  frnm  the  anus  during  thu  night.  Ilit>  a 
good  plan  u>  cover  the  hands  with  gloves.  Fingnr-naila  must  bo  kept  short 
and  dean,  and  thuml>sucking  and  nail-biting  discouraged.  An  affected  child 
shoulrl  sleep  by  itstdf,  ho  as  to  minimise  thi>  risk  of  spreading  the  complaint. 
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An  occaxioiint  Ji|>erient  hnd  Srttpr  W  (Mlmiiiislfivd  diiriii>(  LnmtnicflL 
Every  tiigbt  for  n  time,  an<l  Ultr  vvciy  i«vci>iitl  or  third  nijiht,  kR 
nntholminuc  enema  mna  b«  iulmiiiiitWrt^d,  TIutb  are  tnjuiy  dfiMM 
driigH  which  may  be  employe*^  in  thin  w*y.  ^mIi  nnd  water,  an  oddmu 
thu  pint,  infusion  of  quaesia,  «  few  drops  of  tincture  of  the  perchloride  of 
iron,  vinegar  or  alcobul  and  wiiier,  nnd  lime  wntor  Tnuy  bo  mentinni 
A«  il.  in  hopeless  tn  rcoich  the  <-«Timi,  wliprc.  the  Imllt  of  iho  wonmit. 
Hittmtwl,  by  enemas,  such  mean^  arc  of  use  only  in  killin^^  or  <lt 
those  pnrMitt^  which  hnvo  descended  to  the  rvctiim  prior  to  their 
jM-r  iinum ;  the  enema  therefore  need  not  exceed  a  |iitit  in  the  whiH  or 
Ktu  Duncee  in  the  child.  Suppositories  of  qiiUMin  with  coco  butter  ut 
said  to  Itc  an  efficient  and  convenient  subetittite  If  precautions  axn  effect 
ii&tly  taken  agninst  riMnfection  from  wiLhfttiL,  and  niito-iixH-iiUtioii,  (Ik 
worms  diiiappeur  nipidly ;  and  a  radical  cure  may  be  looke<l  for  in  froa 
foiu-  tfi  8i\  weeks.  NfWturnat  irritation  is  ])reveT)te<i  by  nmeAiing  U»* 
nvLghltuurhcioil  of  the  anus  with  weak  mercurial  oialineiit,  ur  sponging 
with  carbolic  lotion. 

In  fiimilie«  nnd  large  public  inAtitutiona  in  which  this  helminthuMk 
has  broken  oill  snme  tnmble  sliotild  lie  taken  to  prrvont  its  »pnsil. 
FarticiUnr  caretthoidd  heexcrcifled  to  secure  clean  undert-lotbiiif;^  cl« 
linen,  clean  towci^  and  clean  privies ;  raw  fruit  and  vegelAbles  aboukf^ 
intvrdtctwl,  an'l  all  plate**,  dishes,  and  drinkiug'Ve»u«els  bo  cftrod  for  ibsl 
Buch  iliuit  or  dirt  as  ought  possibly  contain  ova  of  the  paraaite  is  pc«rciiHi 
from  contaminating  them. 

Asoaris  marltlma. — Only  one  imniaUiR*  xpccimen  Vu\»  hitherto 
found.      It  waii  vomited  by  a  uhi)d  in  Circualaml,  and  bos  bectn 
bj  Louckart. 


Family — stronpryiida 

In  thv  iylrongj^uia  the  male  opening  is  placed  at  the  poflteritw  end  <l 
the  body  al  the  bottom  of  an  umbrella  or  bell-shaped  cnpiibudi-v  bora, 
the  margin  of  which  is  fnrnishe<l  with  a  varying  number  <jf  {jnuilUe. 

Eustrongrylus  glgas  —  (Syuonyms:  t^nrngytm  tnifttii,  At 
viui^raHi,  Giant  strong>'le).  — This,  the  largest  of  the  neituitodes  nflfec 
man,  is  much  more  frequently  found  (although  even  in  them  it  is  W: 
moans  a  comiuoji  jiarHfiilu)  in  curtain  other  mammalia — ^pArtifnlv 
accnrdii)};  to  Lcuckart,  in  thottc  that  are  alwayi  or  oecBaiaiudly  idiUn- 
ophngous,  Biirb  as  the  dog,  wolf,  fox,  and  sual.  It  has  also  bean  found  ■ 
the  ox  and  honic.  which,  as  if>  noil  known,  in  uorthem  latitudes  aoiiMtiDM 
eat  fish.  Il  is  conjectured  that  certain  Un'al  nemat^Mlos  of  thv  hpimt^" 
of  fish  are  an  early  stage  of  this  parasite;  oxperiniocit  h:is  not  (sonflnacJ 
this  conjecture. 

In  appramncc  the  giant  strongylc  is  like  an  overgrown  j4.  ImaiLriaidti: 
it  is  readily  dinlitigiiished,  however,  fn>ni  this  parasite  by  its  eaornoQ* 
siBe,  and  by  the  co|mlatory  burnt  on  the  tail  of  the  male,  which  ia  so  lam 
as  to  bo  quit«  apparent  to  the  naked  eye.     The  male  ntensures  tnmm  14 


I 


U>  3n  cm.  in  length  \ty  4  lo  6  mm.  in  htoudtii ;  ttio  fomalo  3f>  cm.  to 
1  metre  in  iotigth  by  4*5  to  12  mm.  in  diameter.  Th«  mule  has  only  one 
spicule,  which  pTOtruiles  from  the  cIouki  :it  the  bottom  of  the  copulntory 
hurta.  The  fj4E«  »"« f'^''^'  ((^■Rf»*  mm,  tnUOeHmm.  by  0-042  Ut  0-044  mm.), 
and  hnve  a  thick,  hrown,  fra^'i)..',  foveolatod  shell  whith  incjutio  characier- 
istic  and  ccnHtitutea  Hn  impurtMot  dingnuntic  indication  if  met  with  in 
Woody  nrinw. 

The  parA.<tite  ia  usually  locntcd  in  the  kidney.  Two  or  throe  or  more 
nwy  be  found  together  ;  in  rai-e  cases  even  as  many  as  eight.  iSumctitnes 
it  appears  to  cause  litlle  damage  nnd  few  nymptontK  ;  more  lutiially  it  causett 
diitorganiKation  of  the  organ,  converting  it  into  a  pHs-tillcd  cyst,  and  giving 
rise  to  much  pain  and  ha-maturJa.  It  may  leave  the  kidney  and  etruy  to 
the  peritoneal  cnvity.rn  the  j)]enra,  to  tht;  liver,  Itladder,  piTinuplintii^faticia, 
»nd  other  pai-ts,  in  which  situations  it  has  Iteen  occasionjUly  cncountorod  in 
the  lower  animals.  Although  it  has  only  been  finmd  twine  six  or  seven 
tinier  in  man,  it  ha.q  a  wide  geographical  distribution,  having  been  met 
with  ill  tlie  lower  animals  in  most  countries  of  Kuro]w,  ami  of  North  and 
South  America. 

Shouhi  the  chnractcriatic  ova  be  found  in  tb«  urine,  fljul  local  pain 
determine  the  kidney  iu  which  it  ih  local^ed,  the  panLsite  might  be  removed 
b}'  surgical  means. 

Strongylus  longeva^inatus. — This  parasite  ha«  only  been  once  found, 
and  then  in  large  nunihers,  in  the  huigs  of  a  \ioy  in  Transylvania.  The 
miilcs  niea.'inrerd  15  tn  17  mm.  in  length  by  O-Sfi  in  diameter,  the  fi-maU's 
26  mm.  by  07.  This  «|iecii.'i*  is  piiilittV>ly  allied  in  habit  to  the  varioua 
8trongyI<»^  which  iitl'ect  so  frequently  the  air-jMHeAgeB  vi  many  of  the 
lower  animals. 

Ankylostomum  duodenale  (Fig.  42) — (Synonyms:  Andtyto/tmia  dvo- 
dfiuiif,  JiK-JijfU'it'jmum  diuiflcutik,  Iktckmitsf  (hutdenaHA, 
Tunnt'l  Wfirm). — Siut-e  Dubini  discovered  tkix  pcira8tt«  in 
Milan  in  1838  it  h;i«  Iwen  fuimd  in  m  many  c-ountrit-s 
thrtt  it  it  highly  probable  that  ./.  dinKlemilf  h  generally 
endemic  all  over  th«  globe  Iwlwetiii  the  i«irallvU  dl" 
31'  X.  and  30''  S. ;  at  all  events  iu  ihoac  loejilitiea  where 
the  character  and  hydraulie  conditions  of  the  RCiil  and 
the  babit«  of  the  inhahitMutK  favour  its  propagation. 
In  Eg^TU  it  i«  found  in  nearly  every  caflavcr ;  in  Indiji, 
Dobflon  found  it  in  the  itoolii  of  Tfj-BS  per  eent  of  I24y 
luitivee  to  whom  he  hud  administered  thymol.  It  s^ems  to  be  equally 
common  iu  the  West  Indies,  (lui)Uia,  Bnixil,  Java,  t'oylon,  tho  Straita 
Settlement*.  Java,  Japan,  ami,  indeetl,  in  most  other  tropical  and  »uli- 
tropicJil  countries  in  «'hich  it  has  JM-en  si^arched  for.  1  have  seen  ItH  ova 
in  the  stools  of  Indian  I,ascani  in  Kngland,  but,  ac-cording  to  Cobbold.  it 
is  not  endemic  in  this  country.  It  is  frequently  met  with  in  the  warmer 
regions  of  Kiin.i]>«  and  of  Xorth  America. 

The  normal  habitftt  of  A.  duoflntaU  is  the  small  iiit<^stifi(>  of  man, 
particularly  the  jejunum  ;  le^  often  the  duodenum,  nu"cly  the  ileum  or  lower 
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r«Hct)Ci>  of  \\\f  nlimentary  cfliinl ;  oi-caKiiiri.tlty  it  Iia.^  hoen  found  in  t 
atomacli.  In  tbi.'»e  MCUittiumi  tt  attacben  iuielf  Ity  meaiut  of  it«  pnwei-) 
buccal  nmiutui-e  u>  the  uiiicoiis  memlirane,  fn)rD  the  MimkI  of  which 
obUiin«  li  plentiful  supply  of  noiirUhnient.  tt  ia  Aiippfw«d  to  shift  J 
bold  from  time  to  time,  the  abandonod  bite  oozing  blood  for  a  littU 
ft-hiltt.  [t  '\i  further  said  to  he  very  prodi^l  of  the  blood  it  imbibes, 
the  red  corpiisclat  puutiiig  through  itii  aUmeiitary  ouial  unchanged,  the 
pla«iiu  alone  Inking  iitiliiiet]. 

The  male  and  fenuile  ankyloslonia — present  generally  tn  the  pro|KV- 
tioii  of  one  of  the  former  to  thi-ee  of  the  lAttor— do  not  dtRior  so  much  ii 
size  as  do  many  of  the  other  nomaiodes.  Tbe  males  measure  from  6  Uk 
11  mm.  in  ktti^b  by  0'4  to  0'5  mm.  in  breadth  :  the  females  7  to  15  m 
in  leriRth  by  I  mm,  in  br^-adth.  Both  «exi-«  are  cylindrical  m 
form  :  white  vheii  they  are  alive,  gi-ay  whfti  dead,  or  retlili»b  bi-uirti 
when  full  of  blood.  In  both  8<?\e3  the  |>o«terior  end  is  the  brondr«c  part, 
whence  the  ^Mxly  tajM'ix  foiuard  to  »  narrow  nwk,  which  i^iidv  in  tbe 
bul^in^  and  duitincc  mouth  cnpanlc.  The  mjirgin  of  ihia  n-nuirkabia 
organ  i-t  fiirni.shef  I  with  four  sti-ong,  clnw-like  hooks — two  on  each  aide  of  Uut 
ventiiil  line,  Aiid  two  cmiii^d  t^itli^>ne  on  oaeh  »id«  uf  tho  dorsal  line. 
The  tail  of  the  female  \^  conical  and  en<l8  in  a  short,  delicate  spine,  the 
nnu8  V>t>ing  Mi)it,<'rminal  and  the  vagina  opening  on  the  ventral  surface  at' 
the  oonniienrwnient  of  the  |M»terior  third  of  the  body.  The  Uil  of  the 
male  IB  provided  irith  a  large  umbrella-like  uilobute  hurea,  ba^'iiig  elcTcn 
ribs ;  two  long  and  delicate  spictdes  project  from  the  cloacA  at  the 
btjttom  uf  the  bursa.  Owing  to  ihn  rt-lntivo  poaitioue  of  the  iwxual  open- 
ings lln!  wnnnii  in  mnjiigjition  look  like  the  Greek  "y." 

The  fi-maU'  ankyI(»stomii  produtos  a  |)i-iMligi'>us  and  ncver-onr|inf{  »tn»ni 
of  Cgge  which  pciB»eHuut  in  the  fleece  of  the  boHt.  'l*heeeeggs(0'(>A5  to  0*063 
mm.  by  0'032  to  0'043  mm.)  Iiavo  a  ivgiilar  m-al  form,  with  n  dolioate^ 
smooth,  and  beautifully  tmnnpurt^nt  nhvll,  thittiigh  which  the  graytiih  anil 
•  listLuctty  segmented  yolk  can  bu  ru<ttdiU'  S(>en.  While  in  the  IknIv  of  the 
hoct  devclopnirtil  diwa  not  advarin*  further ;  Iml  («i  bvtving  it  devi'bif*- 
meiit  jiroowdft,  under  suitabli;  L-ircumstancea,  «>  rapidly  that  in  one  t4t  two| 
days  a  rhaUlitiform  embryo  (0~2  mm.  by  0~0)4  mm.)  is  bom. 
minute  organism  ia  very  active,  vonwiously  devouring  what  orptnic  maM 
it  can  find,  and  fur  a  wtH'k  it  growB  very  rapidly  (to  050  mm.  bv  0"OS 
mm.)  During  \\\\»  time  it  muultA  twice.  After  the  secutnl  nmuUi 
it  pasftea  into  a  sort  of  larval  fXi\Xf  during  which  it  no  long<>r  cnt« 
gniwth  is  BUBpendetl.  In  this  condition  it  may  live  for  wwks  or  months, 
niitving  alHiut  inonr  or  Iciw  bingTii<lly  in  muddy  water,  in  mud,  rtr  tn 
<liinip  earth.  Should  chance  ao  determine,  it  ii«  linatly  trannfeiTed  \^^  the 
human  a]imentar>'  canal  either  in  miKldv  drinking-water,  or  in  the  tn 
or  dirt  a«lberitig  to  the  liandfi  or  dishua  of  the  agrimlturiHt,  the  bri 
maker,  or  other  operative  engaged  in  handling  the  soil ;  or,  it  innv  W. 
earth  delilterately  eaten  by  the  peopbagist.  Anired  iu  it«  litul  h 
after  moulting  again  at  the  end  of  five  we^'ka  fLBichtenstemi.  it  ai-^iui 
8C3CWkl  charBct«m  and  the  permanent  adult  form.     Th<-  dnmtmn   i<f  i 
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life  of  A.  dupdfnaJ*  in  tlie  intestine  hiu  not  been  dctemiinwl ;  wme  atata 
it  ill  months,  othent  in  yean  (.Soiisiiio). 

Giles  hulila  ttuit  A.  dxu/deuaie  mjiy  bcf^Tm?  scxujtlly  nuiture  while  nut- 
tide  the  body  and  in  tlie  fr«c  »\iiX» ;  in  other  wimls.  ihwt  it  i^i  het«ro- 
gonetic.  His  observatiuns  have  i-eecnlly  huun  <u)iitirniiKl  in  ]wrt  l>y  Sund< 
with,  hut  doiilil  has  been  thrown  on  their  rclu*Tincy  by  Sonsiiio  and 
MaixluiDitd. 

Aakylostoinlasls. — Such  is  the  lifc-hii^tory  <if  t1ii»  purafiitc,  so  far  »s  is 
known.  Considoriiig  ito  irisignitiianT.  him;  it.  U  iniJiUdy,  so  long  as  itH 
numbent  are  suiu.ll,  tbtit  suriuuM  inconvunieniu  should  reeiilt  fi'oni  ilo 
pivKcnce  iu  tbo  intestinu  ;  but  when  thL-»ii  iiiithIh-i-h  nuiurLt  uji  to  huiulrHdu 
or  thouaanda,  as  is  oft«n  the  case,  the  constant  drain  of  blood  they  keep 
up  for  months  or  years  tbv  dyspepsiii  and  nmhiulrition  eiit^iiled  by  their 
praaeuc«,  and  the  wounds  thty  iuHiet  on  the  nnic<m«  mi-nilirani!  tiring 
atfout  a  grave  cachexia— the  state  knou-n  aa  ankyIo«toniiat>{A — which  not 

Oiwnlly  luaihi  lo  a  futal  isBuc. 
be  recognition  of  this  fomi  of  helminthtaais  as  an  important  -patho- 
1  condition  is  of  comparatively  recent  date,  (irieoinger  was  the 
ftnl  to  jMiint  out  that  the  funn  of  ana-niia  known  n»  K^vptian  chhimsis 
\n  of  this  nature  ;  and,  later,  other  oliservrrs  Bhowe<l  that  a  aimilar 
antemia  was  common  among  negrcx-n  in  America.  Public  attentJoi],  how- 
ever, was  ni)t  fnrribly  din^cted  Xm  the  eidijcct  until  IftSO,  when  the 
occurrence  of  th^  niitorioufl  epidemit-  of  anntmia  among  the  workmen 
engag«4l  in  ntaking  the  St.  <>»than)  Tunnet  was  shown  to  be  of  this 
nature.  It  waa  aul)se(|Ufnt]y  diBcnvdred  that  aimiUr  amemic  oonditionR. 
originating  from  tht-  Hame  ran»e,  wurp  not  uncnimiin  among  the  work- 
men eraphiyed  at  certain  Kiimpean  niine^ ;  and  recently  it  has  been 
proved  that  the  |iiirasilc  and  the  rarhexia  to  which  it  gives  rise  are 
exceedingly  common  in  Afrlcii,  in  India,  and,  indeed,  all  over  the 
Ea«t. 

As  with  many  dim-nv^riefi,  on  their  first  being  made  known  the  im|)on 
Buce  of  iht«  aiikylostomum  was  much  exaggerated,  not  a  few  diseases- 
beriberi,  for  example — being  attribuUid  to  it,  with  which  it  is  in  no  way 
concerned.  Xeverthele-*u*.  although  rnnny  of  itn-  disc^iMea  for  which  it  has 
been  bbmed  have  nothing  to  do  with  the  ankylostomuiu,  it  cannot  be 
doubted  that  this  parasite  in  many  instances  well  deserves  the  evil 
reputatioti  it  has  ac<|uire<]. 

The  exact  conditions  under  which  Ankylativiaam  duodmaU  becomes 
gravely  pathogenetic  are  pcrha[W  not  yet  thoroughly  understood,  for  we 
meet  with  all  the  «yuiplouw  of  pnmounceil  ankylostOHiia«ii«  in  jjaticnls 
who7»  intestines  cunuiin  com|u4racively  few  ankylofttoniea :  whereas  these 
punisites  may  be  present,  even  in  vast  nuinlniris  in  persons  who  are, 
nulwilhstamlitig,  to  ull  ap|>euraiiue  healthy  and  robust.  In  determining 
the  eatabliahment  of  this  cachexia  much  must  depend,  therefore,  upon 
individual  idioayncrasy  in  i-especl  of  digestive  powers,  the  tolpranee 
of  tituod  depletion  and  of  intestinal  irritation;  also  on  the  indivi<liial 
physiological  margin,  on  the  conditions  of  ph>'sica]  work,  and  on  the 
v<n„  i[  3  X 
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lilifi  con^nt rali'i]  and  vaeily  iliyosu-ii  foiK]);,  will  stHiiU  a  larger  invajiiun 
of  ankylost^ima  than  the  funblfc,  limp,  labouring  Indian.  The  latter,  to 
obtain  Biifliciunt  ntitriment  from  hi*  coarw*  diwlarv  <»f  swwat  potattnw,  rice, 
vegittabioH,  and  oUilt  bulky  and  inntitriliuus  UavX^,  has  so  lo  stufT  hia 
Htwmach  thrcL-  or  four  tim&s  a  day  that  dilatation  of  that  orj^n,  and  tho 
various  I'at^rrhat  and  dyKpt'ptic  ^'unditions  thus  (^'ntHilf<l,  niitst  iicccMJirily 
ensUL- ;  doubtlusB  ilicM  conconjitanta  have  n  larjjL*  tslaare  in  the  prmhiction 
-'  ilic  pathological  picturo  in  which  the  ankylosionium  is  only  one,  though 
Hg  feaUtrtv 

n)|)i«sil  comilrifw  a  i!onsid«niblc  proportion  of 

itiic  state  of  scmi-sl«n'ation  hard  for  U8  to 

m»  the  daily  lose  of  blood  which  a  few  hniidn,id 

.ous  nmtt«r,  atiJ  may  \>v  all  thai  i»  r«()UU'ud  tu 

!  vicioiiK  circl«  of  faniint'  di'gwkL-mtions. 

ial  t^yinptuins  of  Htikylostouiiasiit  aro  thcwe  of  a 

iUhI  with  ayinpioiuR  of  intcsLinnl  mtarrh  laoilinf; 

fatty  dcgenoration  of  the  hwirt  and  other  organs, 

L'lfneiujis  and  Ut-ath. 

rium  radiating  U)warclB  llm  iimhilirtiB,  ineriMiacd 

Ily  rcIiL'Tt'd  by  foiwi,  in  om;  of  thi^  earHcflt  wiyni*  of 

la.     TliiK  p;iin  luity  be  acconipauicd  by  tiyi^pvptic 

toiua  and  borlwrygini.     Tho  appotiiB  is  very  often 

i  digestive  powers  may  be  f&eble  ;  oocasioiiially  there 

«d  appctile^pica  <jr  ^vophagy,  ii«  it  in  eonH-itimtiui 

ornin'cnce  in   thia  ha  in  other  foniiH  of  intetitinal 

is    especially   danpToiifi    in   ankyl<'stnniia»ifi,  as    in 

dulgi-nce    tftuU    Xo  accuDiuLite    the   infection.       TIjo 

'iiriHlijtatnil  at  tir^t,  may  in   the  ndmncn^l    disease  1h> 

Snmutimc^A,  though  rarely,  the  Btnolti  have  a  reddish 

ti  sangtiiiiuDus  admixture,   and  piecen  of    blood-tinged 

t88i>d ;  but  pure  btixMl  is  nu-ely  seen,  fO'r,  ttiniigb  eHcap- 

confiidorable  f|uantity  from    the   ivoiindii    nmde    by    the 

;  upper  purt  uf  the  intestine,  it  is  so  mixed  with  the 

ffi_.  -  ^falu^n-d  by  th»  iTilL'-Htirml  juices,  that  it  is  not  re cngni sable 

in  thE!  HtvolH.  '  Temperature  is  lunially  Kubrmraml ;  at  titneB  there  may  be 

trunaient  flasliea  of  fever. 

Ab  tho  discaac  advances  fiign»  of  an^pmia  not  in — Mich  an  pallor  of 
mucous  Hurfaces  and  evmplexion,  breath  lessiiess,  lasintude,  palpi  tuitions, 
hH.nnit:  lirnitH,  tinnitun,  dimnetut  of  vitiinn,  vt^rtigo,  deprntminn  and  ajuitby, 
irritability  nf  the  drculftlion,  attacks  of  syncope,  redoma  of  the  ic^X,  and 
the  usual  train  of  symptoms  attending  recurring  and  prolonged  hiemor- 
rhage.  Hiemr>cyu>motric;  Dliser\7Ltiun  Bhowa  n  fall  in  the  C4.>rpiii(C'ular 
richness  of  the  hlf)od — perhaps  tn  one  million  p**r  cubic  millimrtre — th« 
hfeinoglobin  value  of  the  individual  corpur^cles  beiiig  f&irly  maintained. 
i-fetiiial  ImnuorrliagiiB  have  aUn  been  olr^erved. 

Screnndary  dyspeptic  conditions,  siith  as  gastralgia,  vomiting,  hnmn- 
temesis,  dilatation  and  ulceration  of  the  stomach,  often  complicate  and 
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like  concentrated  and  eiwily  digested  foods,  will  8Uind  o  Inrfjor  invAsion 
tii  (mky](Mt«)Tiiii  thmi  th«  feeble,  limp,  l»buiiring  Indijiii.  The  lHtt«r,  to 
obuin  Muffii'iL-fit  nutriment  from  bis  coarse  dietory  of  ewecl  potatiwB.  rice, 
vegetables,  and  other  bulky  and  iiiniuritiouK  fLHKls.  has  so  to  stuff  bi« 
stomach  three  or  four  tinu-it  m  i]»y  th:it  iliklMUoii  i^>f  that  <jr}^ii,  uml  thu 
various  catarrhal  and  dyxpeptic  conditions  thii^  onlailed.  muat  nccexHirily 
ensue;  doubtltws  these  concomitants  hnvo  a  hirgc  share  in  the  pnKhictiim 
of  the  pathojogiml  {licttire  in  which  the  unkylofttomum  is  only  one,  though 
pt-rbiLps  tbo  leading  feature. 

Then,  again,  in  many  Iropiml  countrioB  a  considerable  proportion  of 
the  population  lives  in  ii  fhntnic  statf  of  semi-starvation  hard  fur  us  to 
n.'jdiii(!.  Under  8iic;h  i:ouditi«)ns  ihv  daily  loes  uf  bliwxl  whifh  u  few  huiidii^l 
ankylostomcs  ent.iil  is  a  serious  miitt4.T,  and  miiy  be  all  that  in  required  to 
turn  the  scale  and  start  the  vicious  circle  of  fnniine  degenerations. 

S^pUnns. — The  osaential  eyrapHinis  of  ankylostoininois  aro  those  of  a 
progrossiveanmniA  associated  with  symptoms  of  intestinal  catarrh  leading 
in  time,  if  not  checktit,  to  fatty  dvgenenilion  of  the  heart  and  otlii-r  orguns 
nnd  ultimately  to  serrius  efl'uKioiis  and  death. 

Pain  in  the  epigiistrium  rudiitling  towiirds  the  umbilicus,  increased 
by  pressure,  but  geiienitly  rolioveil  hy  foiKi,  is  one  of  the  varlieot  signs  of 
in\a.--ion  by  aiikylostoroa.  This  pain  may  Ikv  aecomjiained  by  dyspeptic 
troubles,  ciilicky  symptoms  and  borborygmi.  The  appetite  is  very  often 
ravenous,  although  the  digestive  powere  may  be  feeble  ;  ovcasionaJly  there 
ia  annrcxin.  Perveruil  apjMilite — piea  or  goophag;y,  a>t  it  is  winn^times 
called — is  a  coninum  ocirurrt-nce  in  this  as  in  otliicr  forms  of  intestinal 
htilminthiasis,  hiuI  is  efipceiully  dangerous  in  unkyiuEittjmiafiiii,  ng  in 
this  malady  ils  indulgiince  u>iirlH  Ut  accumulate  the  infi^iuion.  Tlie 
bowels,  generally  coiistipfttod  at  first,  may  in  the  advanced  diaea£e  be 
louse  and  iiregulur.  Soaietimc.>4,  though  rart'ly,  the  stooln  have  a  reddish 
bniM'n  binge  from  sanguiiiwoux  admixture,  and  ]jii'Po^  of  liliHid- tinged 
mucus  nmy  be  passed  ;  but  pure  blood  is  rai-ely  seen,  for,  though  escap- 
ing perhaps  in  considerable  t|iianlity  from  the  woiuids  moiLle  by  the 
{mrosiies  in  the  upper  pan.  of  the  irile-Htine,  it  is  ho  mixed  with  the 
chyme,  and  so  altered  by  the  intestinal  juice*,  that  it  is  not  recognisable 
in  the  stoifU.  TomiHiratuns  is  usually  )jul>nonnal ;  at  timee  there  may  be 
transient  flashes  of  fever. 

As  the  liimMise  lulvances  sigtts  of  anemia  set  in — such  as  pallor  of 
mucous  siu'fiieuti  and  eouiple.xion,  breath IfuanftHS,  Infisilude,  ])Bl)iitati(inri, 
hannie  limits,  tinnitus,  dimm^ss  of  vision,  vertigo,  dctprnasinn  and  a|«thy, 
irritability  of  the  cia'ulatiun,  attacks  of  syncope,  oedema  of  the  feet,  and 
the  usual  train  uf  symptoms  attending  recurring  and  prolonged  hit-mor- 
rhage.  HdJmocytometric  obson-ation  shows  a  fall  in  the  corpUHcular 
richness  of  the  blouf] — perbH|M  to  one  million  jjer  cubic  millimetre— the 
bECuioglubin  valui:  of  the  individual  eorptinclea  bising  fairly  nukinLainml. 
Retinal  hiemorrhages  have  also  been  oli8*TV(d. 

Secondary  dyspt-ptic  conditions,  sueh  jw  gastndgia.  vomiting,  hiema- 
temesis,  dihcUtion  and  ulceration  uf  thL'  stomach,  often  complicato  and 


dggnvBte  thfl  case  at  tliix  BtAf^.  Vot,  stmti^c  to  sa}*,  wilfa  all  thi'^ 
aiisemia  and  the  secondary  dyspe^ptJc  canditiotu,  provided  the  fcrditu: 
be  good  and  sufBcieiit,  the  patient  remaiiu  fat  and  pltitnp ;  the  intvtwB 
pallor  and  (i-dcma  are  the  only  objucti\'»  sytnptitiiut  which  forse  Uwnh 
selves  on  tho  attontinn. 

Progrmi  i»  sometimes  very  nipid  ;  in  a  few  weeks  the  pntJeiit  niay  be 
brought  to  a  dangerous  state  of  aiccnita,  ami  even  dc:ith  m».y  iicctir  trua 
a^nicope  or  ftcrona  ethisions.  The  vast  majoritv  of  casts,  bnwever,  hav* 
a  more  chronic  course,  extending  over  years ;  in  the»e,  if  dcnth  rocuh, 
it  is  often  due  to  some  internirreiit  dimuute. 

In  childmn,  not  only  drv^s  the  ankylostomiim  produce  ansE^mia,  hut  it 
stunts  the  growth  and  delays  the  occurrence  of  pulierty.  When  »och 
childn.-n  ip-Dve  up^tiartit-ularly  if  malarial  cachexia  be  ocinilniKvl  witb 
ankylii^ttntniasiti  —  they  remain  chiklinh  in  appearance,  puny  in  osc, 
sexually  immature,  and  with  characteristic  high-pitched  treble  voices. 

I)ia{fnoxis.  —Tha  secret  of  the  diagnosiK  of  ankyloslomiHsia,  like  thu  of 
so  nuiny  other  diaiuuteti,  in  to  ftUHpect  its  pri»H>nce.  Microncopic  exmobm- 
tioii  of  (he  fa-ccs  justifies  or  dismisses  this  suspicion  at  once.  If  ova  arv 
found,  some  idm  of  the  extent  of  the  infection  may  lie  got  from  an 
enumeration  of  the  eggs  in  a  given  qiuintity  of  fiPC4«.  According  to 
(.rrasAi  and  I'iirona,  1!>0  to  ItiiO  eggs  per  cubic  centigramme  of  fvcei 
indicate  appi-oxi mutely  an  infection  of  1000  worms,  malt!  and  femals 
together.  Sometimes  it  luippen.4  that  although  the  ankyloatoma  ban 
(Usappeareil,  the  aubseijuent  ana-mia  and  degenemtions  progreea,  arm 
to  a  mortftt  i^^'tue  ;  the  fatal  pathological  cirrlc  of  famine  change*  having 
become  enlnbliMhed  befoi-«  the  worniH  bid  lieen  got  rid  of.  In  these  rusis 
ova  are,  of  course,  absent  from  the  stools,  and  a  diagnosia  cut  only  \m 
guessed  at  from  a  consideration  of  the  history  and  other  eircusnauuioM. 
On  the  other  hitnd,  althotigh  a  certain  number  of  ova  may  be  met  with  in 
the  stools  of  some  cases  of  aniemiii,  the  diagnosis  of  ankylostoniiuftia  mim 
not  be  jumped  at  without  a  careful  eonsideration  of  the  rntiri'  rirctimauuins 
of  the  case,  and  a  careful  exclusion  of  such  causes  ol  an»>niia  as  OMlarid 
disease,  Bnght's  diseaeo,  cancer,  tubercular  diseAso,  peniicioua  aoaws, 
leiicocythienita,  and  so  forth.  It  should  always  he  Itonie  in  mind  that  tW 
mujority  of  the  natives  in  many  wuj-m  countries  harboiu-  ankylostoma  and 
trichocephali  liesidcs  the  more  readily  recogni^d  ^grarta  fumbriroidrM  .-  and 
that,  thorefori.',  the  presence  of  any  or  alt  of  these  pan««tt«a  nuiv  bt 
expecu>d  in  many  diBOasus  for  which  they  are  not  in  ihe  slightest  degne 
respoiiitibie. 

Thr  fnlh<\lit(fieal  analomji  is  that  of  extreme  anirmia,  plus  the  local  leanM 
in  the  small  intestines  produced  by  the  ankylostomcs.  Besides  the  extreSM 
jiallor  and  bloo^llcssness  of  all  the  tissuett,  there  is  peneivl  odenM,  aod 
often  aUo  elfiision  into  the  serous  cantien.  Many  of  the  riacofm  afaov 
signs  of  fatty  degeneration,  particularly  the  heart,  which  is  |Htlr,  yeUovitli, 
flabby,  and  dilated.  .Some  pathologists  claim  to  have  found  an  cxtseM  (rf 
iron  in  the  li%'er,  pointing  to  a  hiemolytic  as  well  asa  simpl*^  ha^morrhack 
origin  for  the  niuemia  ;  such  a  hiemolysis  thoy  attribute  to  the  ab«ofnciga 
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tjy  ibn  iiiloetinu  of  somu  pnxluct  of  tlic  punifitLe.  Other  observers  doiiy 
any  excess  of  iron  in  the  liver,  unti,  con*oquetit]y,  (ho  toxic  alj60r[)tiuii 
ref<;rred  t(t.  If  cJireful  seitrch  be  matte  soon  after  dvath  in  the  sniall 
iriU'btinti  the  ankyiimtnnm  may  lie  futinil  »till  atUiclunl  l»y  llu-ir 
mouths  tn  tht*  miicnuB  nu^mbmne  ;  if  the  post-moitom  haa  hwni  tlclaywl 
tht?  ])araaite(i  utII  be  fuiimi  Xmni  in  the  mucus.  Scattered  aboiil  the 
intiiHtiiH?,  in  imt)  under  tht<  niut;i>iLs  layer,  iiiui  Bhowing  thr(>ii|;h  the 
ncrous  ant]  musculitr  coats  of  the  pallid  bnwcl,  a  niimhcr  of  sniull 
ecehymnsfs  are  tt>  be  s^en.  If  the  ct?ntr»?s  of  these  be  oarefiilly  scniliniHetl 
the  luitiute  wound  iutlict^-d  by  the  anliylnetome  van  be  ileUHrtcd.  In  uitv. 
insta.nci*«  parasitps  have  br^n  found,  singly  or  in  pairs,  in  a  hW«l-fi!]<'d 
cavity  the  si/e  of  a  lin>ert  underneath  the  mucoUR  niembnine  ;  a  minute 
aperture,  the  hole  by  whitrh  th«  wornis  had  entim'd,  openinj^  intoil.  The 
«itcs  of  old  hfpmoiThagea  are  indicated  by  piinctifomi  pipiientation.  At 
limes  there  may  be  thick wiiiij;  am]  even  i^weliing  of  the  niticosa  and 
othf^r  fltgna  of  nld  and  ri'rcnt  camrrh,  The  nmoniw  membrane  of  Khat, 
part  of  the  b«>wel  where  the  [mnu-iitea  are  located  iH  lurnally  i>lreaketl  witli 
liliHid  ;  rarely  (although  BU(;ti  cases  are  on  record)  ia  the  bowel  found 
fiilenl  with  a  more  exUMisive  htemnn-hage. 

Tivatmtnt. — Until  the  itititiduetion  of  thymol  by  Bozzolo  in  IfifO,  the 
extract  of  male  fern,  in  herrjvc  and  sometimes  toxic  tlosn*,  wan  tlie  oidy 
efficient  anlhelmintic  in  ankyi'istomiaiiiiii.  In  Brazil  thi?  juice  of  the  Ficw 
dcU^iri't  enjnyed  a  certain  rfpntaticjii.  Both  of  these  remedies  have  now 
been  eiiper^edetl  by  thymol,  which  seems  to  huvo  the  further  advantiigo  of 
being  effective  againsTt  a  variety  of  intestinal  parasites,  such  as  tapeworm, 
v.  crassum,  A.  homviif,  and  powibly  othein. 

To  be  effoctive  thymol  must  bi;  given  in  full  dose*,  19  to  30  grains, 
repCAted  four  times  at  intervals  of  one  atul  n  hiilf  to  two  ho4irs.  If 
the  bowels  do  nut  act  ri[x>nbvneoii»]y  within  twelve  bum's  uf  the  hut  duM* 
a  purgHtive  fhciiiUI  be  given.  It  is  well  to  clear  out  the  bownls  the  day 
befoi-e  the  admin  i  stmt  ion  of  the  thymol,  and  to  place  the  patient  for  the 
time  being  on  liquid  diet. 

The  drug  is  best  adraini8terc<l  iu  cachets  or  luMoidi*.  In  hospital  or 
dispeniUirv  practice  in  the  endtmiic  diatricts  cotixideratioiis  of  expense 
miggesl  that  it  had  liUtter  be  i^s'vj\  in  fiii8]iension,  care  being  taken  that  it 
ia  finely  trituni-tctf  before  mixing.  A  draught  tnay  be  aerved  out  from  a 
xtock-hottle  »(►  prepared. 

Although  ihyniol  is  very  iriiwhible  in  water  there  its  some  danger 
attending  it«  use  and'nrifiing  from  itrt  absorption  in  [MiKonoiU!  amount. 
One  prccjoition  must  be  taken  against  Biich  a  miahap.  Thcmhill  of 
Ceylon,  us  well  at;  othcns  with  iixtciitiive  experience  in  the  uhg  of  the  tlnig, 
state  this  most  emphatically,  and  refer  to  several  deaths  fi-om  coUapao 
afl<fr  full  <losi-«,  Thynml  is  vvtry  soluble  in  alcohol,  ether,  turpentine, 
chloroform,  oil!,  certain  alkaliii»  scdiiliims,  and  in  glycerine.  Therofini% 
during  treatment,  and  m-MIc  the  drug  is  still  in  the  idimontary  canal,  thou 
solvent*  must  Ihj  carefully  witbhekl.  These  diingors  and  preeatitionii  are, 
as  a  rule,  not  euflieieutly  rocogniscd  by  jiriM^titioriers,  nor  insisted  on  by 
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»iithoi-H.  SigtiK  of  tbyiii'i)  poisoning.  Huch  \\»  ddiriuni,  vt^rtigvi,  aim]  ihrt 
lirown  urine,  miL'it  be  rugnttlcd  ua  jndicalioDs  that  Uie  use  of  Umi  drag 
obould  be  suspoiiiied  for  h  Lime. 

Kiglit  liiiya  Hftor  a  coui-sti  r>f  ibyntol  tbc  stools  should  agoia  bt 
Mtumiiu-d  niicro8cu|iiciiny  ;  if  ova  arc  found  to  be  still  prt-Aeitt  the  dng 
kIiuuM  W  i-upvHtvd.  [l  U  MJ'I  that  a  ut'rtain  pro|wirtion  of  tile  male  lad 
nil  till]  imnuilurc  ft-'nuilo  uiiky lostonics  n-sitit  it«  aoUuii. 

AfuT  th('  cxpnUiun  of  sX\i\  ijnnuiti's  hnK  lic^n  «fi<*iit¥«1,  the 
slluiild  lie  trvjitvcl  hy  iron,  dieting,  iiml  on  onlinary  principles. 

Proj/hyiajii.~lu  all  cimntn<!8  in  which  anltylostwiiiasis  is  endc 
groat  carfi  should  Ik;  taknn  to  dfcure  a  puro  vrAlor-»upply.  \\*hf^rr  tbis  i> 
impractioiML',  nil  driiiking-wnicr  should  be  ImmIciI  or  lillrrvil.  Agrifulmri*t^ 
biivk-makurs,  niiia-rv,  aiirl  ult  LhuHj  u-huM  hundx  aie  apt  to  Iw  aujlod  iritJl 
cibfth  or  clay,  miiat  wash  mojtt  utrcfullj  before  eating.  In  \'illaji>M  »aA 
plantations  Ihoeo  r««]>un4iblu  fur  thu  ht>ulth  of  the  natives  Bhuuld  |jravW 
cuntji  mi  nation  of  tho  watnr-Hnpply  and  of  the  ground  by  tho  iiKliacrimiiiaU 
cuting  of  night-soil  aliont ;  and  aUa  inaUt  on  the  syitematie  UAe  of  privy 
trvncbw,  or  other  suitable  c-untrivunc')},  in  vi-hicb  the  fwoe«  may  b«  ffin- 
fected  or  ctFectually  and  pemiiuiently  rovored  up. 


Family — Tiiohotraohelida. 

So  called  from  the  long,  thin  nock  at  thti  end  of  which  is  phuxd  a 
«iniple,  piuKlifonu  mouth.  Thv  a-«ophngii<i  in  all  the  »]>pcit^  cunstiiuting 
this  family  is  aim  very  hmg,  and  u  ftinhiT  chnmctcrisod  by  the  vonl  tt 
large  and  pAcidiar  cells  with  which  it  i»  sun'ound«d. 

TrlehocephiUus  homltlls — {Synoiiynw  ;  Trviut-riihnltis  litfpar,  VHup- 
won»)-'-'i'h>«  IHinLsiie.  whoso  princijial  seat  i»  tho  cH.><nim,  mokBtirH  m 
length,  in  the  c^ii«o  of  the  male  worm,  35  to  45  mm.,  in  the  nui«  of  tht 
fvDialo  worm  35  to  5D  uuu.  It  Iook«  iis  if  imidu  np  of  two  |xjrUoas — 
(first)  ihu  long  filiform  neck  whieh  somewhat  abnijitly  expaiuU  faMii 
(stvoiid)  the  thick  and  relatively  .-thort  tx'Mly  ;  it  rcniindit  one  in  shatie  ol 
a  LTrtain  jxitti-rn  of  whip — hviiee  il«  iiHnie  in  the  vfrnaenlnr. 

In  the  male  the  ]M)Rterior  piiru  or  liody.  is  dispirsed  in  a  s|Hn>l  nf  oM 
or  two  tnni» :  it  ends  abniplly,  the  chncH,  from  which  ibo  Hin^Ir  snicvW 
and  its  shmth  lutially  protnide,  iHring  tenuinal.  tn  tho  female  the  hodf 
is  nenrly  stniight  and  tiifM-rs  gnuliially  to  the  ]N>int«d  end,  the  aniis — • 
tnin3>vi-n>i>  Miit — U'liig  itnbt'i-miinni.  I'hti  vagina  opwiu)  at  the  nxH  iif  the 
neck.  Tha  cuticle  in  bolb  sexc«  is  iranevvi-m'ly  striated,  uiuJ  in  fiinhtf 
markLul  hy  a  longitudinal  band  of  minute  papillv  rxt4>ndiiig  from  hanl  W 
tail  along  the  ventrt)  sni-fave.  TJterus  and  le«ticle  are  wn);U>.  aiid  fill  tht 
thick  iMMterior  part  of  the  worm.  Tho  long  neck  is  occu|nvd  hy  the 
osauphagua  only. 

Tbtt  ova,  \ritb  which  tho  nteruii  and  aipiiri<Mw  ^itgina  are  crowdcdt 
measure  O'OS  to  OO-JO  mm.  by  UO.M  mm.  They  are  oval,  brown,  Unek> 
•hellnl,  and  are  roadily  diiaingtu^hed  fmm  all  oiber  int«atinAl  ovn  br  tht 
el«ar  jmIa  bodiM  which  mark  both  |iule«  of  the  oral.     At  thvae  pokuu  Uw 
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shell  18  dtfficit'iii^  tbo  holes  »ci  formed  hotiig  plugged  by  a  sort  of  Uapon 
of  a  clear  tkutuDgeiiooiU  materia]. 

Like  the  ovum  L>f  .7.  luvifrriffiihs,  tlut  of  T.  hominit  CQUtaiiis  no 
differentiated  embryo  on  first  Ic-iiving  the  jttirciit 
voriti ;  it  hai»  lo  |Mi)««a  lung  tiiriu — many  niontliii, 
sometimes  as  iiuiiiy  at  uightveti  muitths — in 
wattT  Iwfore  ihe  embryo  is  develitpinl  and  ready 
i<A-  direct  transference  to  the  himrnn  stomach. 
The  ova  are  puHitessed  of  great  resisting  powens 
and  mar  he  frozen  or  desiccated  without  per- 
ui»tietit  injury  to  their  vitality.  The  eiiiin-yo 
requires  no  intermecliate  hoec,  but  renohi's  the 
stomach  in  water  or  in  friod  while  still  in  oru  .- 
here  the  shell  ia  diftsulved  :itid  the  embiyo 
lilwmted.  In  four  or  five  weeks — as  hiis  l>een 
proved  by  direct  experiment — the  young  pKi-nsitett 
arrive  at  sexual  lualunty. 

Although  the  usual  situation  of  the  tricho 
cephahu  is  the  ca*cum,  it  U  foiuid  at  tjiue^  in  thij- 
oilier  Mctioua  of  the  alinieiitary  caiuil,  eveu  in 
the  stomach.  The  latt-w  is  a  nitx*  event ;  but  it 
is  very  often  fuujid  at  the  lower  end  of  the 
ileum,  in  the  apiH^ndix  vi'miriformix,  ami  in  the 
Mccnding  colon.  Usually  it  lies  Ifjom;  in  ihi;  gut ; 
Oocasiciially,  however,  spt^ciuiyns  are  encountered 
which  ennnol  Ih'  n-adlly  difi[ildeeil,  and  whirh, 
acooi-ding  to  Leuekart,  have  fixed  tbemaelvca  to 
the  roiii;i)iis  membranit  )iy  Imtiflfixing  ii  fohl  of  it 
with  their  long  necks  iia  with  a  pin,  ihn  tini'  i-nd 
emerging  on  the  imrfate  uf  the  iniuntia  some  di<i- 
t^uiee  fi-om  the  R)ii>t  t<)  whkli  thi;  Ii4>iiy  sceniB  lo 
be  attafh«vl.  Other  oltscrvcra  deny  that  these 
worms  HO  lix  themselves. 

Ill  T.  /utmiriis  the  Hexea  are  ahnnt  oqiuU  in 
numl*er!) ;  if  anything,  the  maW  an-  tht^  morfi 
numerous.  It  h  a  rnre  thing  to  liml  more  than  a  dozen  or  two  8{R*cimens 
in  a  biMly,  but  tivery  now  and  thim  cjiatM  of  »  high  tli;grue  of  infi-etioii  ara 
met  with  in  which  the  t-arum  contains  humh-edti  and  even  thousands  of 
these  parasites. 

In  il4i  geiigra]>hica1  dtRtrihntioii  the.  trichnrephalufi  is  coHrao|K>ltte. 
Speaking  generally,  it  may  be  siiid  to  be  more  common  in  the 
inhabitiuitA  of  wann  than  in  thone  of  cold  rlimaten.  There  ara  iiuuiy 
lot5»I  circnmstanceft,  parti •.■iilarlv  the  character  of  the  water -mipply, 
which  ba^e  an  tmjjortant  influence  in  determining  the  proportion 
of  inhaliituntii  alU-cti^l  in  any  given  phice.  In  Pam,  for  example, 
Dnvftine  lielievtvi  that  one-half  the  popnlattiin  were  afVected  ;  in  Dreaden, 
of   1939  individuals  in  whom  the  trirhocephalus  was  sought  for  it  waa 
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found  in  onl}*l^'0  percent  :  iu  Ki-lniigcti,  of  1755  imliviiliiAlti  it  trBsfratniJ 
in  II'II  percent;  in  Kiel,  of  (ill  iridividiinlii  in  .'1U~6  |M.>r  t:«nt.  It  i» 
very  oommoii  in  tbe  Mnliiy  Archipolugis  ag,  ebewhei-c  iu  tbt-  trnpics;  iha 
in  Siinintm  Ki-ni  found  it  24  tiraos  in  ."^0  nulopffim. 

Till*  trithocephjiliiA,  so  fur  iitu  known,  hiw  vofy  littK*  pathoki^c^ 
HJgiiilicance.  A  few  VA^eH  iuv  rfcoixlcd  in  which  nt?rvc>tii(  ayni}iUinis  wvfc 
fiiiind  in  ik-tiiacinl ion  with  n  hi^h  di-gi'ec  of  triL'liniix'phaliia  infrrt.inti.  Btt 
there  i»  mo  adoKiiwte  fjrounfi  for  Mip|xiHit)j;,  a»  wjmo  havn  HiMcrUwl,  tbat  A 
i»  in  any  way  responsible  (or  «ich  diM?as««  as  cypboid  fevvr  i»r  In'ribfii 

TrmtmffU. — ^Althniigh  these  worms  are  often  expelled  n«<n(]«ntAltr  ^jr 
tW  malp  f^rn,  aiintnnin,  or  thy*""^!  admiiiiBi^red  fur  Mlh«?r  kiod*  nf 
inteKtiiuil  womis,  these  dnigH  are  by  no  i]it.'Hlis  to  be  i-eliutl  vn  as  apecific 
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against  trivbocepbalus.  There  is  no  good  antliulRiititie  known  far  tlw 
pkFaute. 

FmpkyUms  Bhnidd  ponnist  in  m^nirinjE  a  pure  irat«r  •  sitpjilv,  w  in 
boiling;  or  filtrniig  drinkinj^-wator  when  it  ia  not  a)MMjliit<>iv  betind 
mi  opinion, 

Triahina  spiralis.-  Althnngh  the  muscle,  onc.^'stotl,  or  larval  fonn  of 
Truhma  .tptmlii  fFip.  \T))  had  bisen  previously  sofin  I»y  otie  or  two  ulscrvoi^ 
to  Sir  Janie»  Paget  belonp;  the  merit  of  bein^  the  firvt  to  recoentM  tW 
true  nature  of  these  iNHlies.  His  di«euvory  was  KOnlirmed  hv  Owvn, 
who,  in  lfl.15,  pivo  the  parasite  the  namo  by  which  it  in  still  knnviL 
Since  that  time  much  attention  b.it>  been  paid  to  the  subject*  princitttllr 
by  (ierman  olKienei-H ;  m  that  ai  thr  present  ilay  the  life- history  of  tbi 
inrasite  and  the  imjMirtant  |uthu1ogical  states  to  which  it  givc«  riae  aft 
fairly  well  understood. 

If  the   voluntary   musrlen  of  a  man    nr  uthor  animal  Affected 
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trichiiiiasU  be  examined  wjtii  n  leii§,  and  the  examination  be  made  itny 
time  after  die  fifth  or  sixth  week  from  the  date  of  infection,  an  inntimer 
Me  ronUititdv  of  minute  cyxlia,  eiich  in(.'luclill^  ii  liny  roil^xl-np  womi,  cnn 
Ijc  seen  dotted  atxiut  the  tissue  and  lying  between  the  fibres  and  slightly 
BCporatinf;  them.  If  ft  fragment  of  ihe  uffei'tcd  muscles  bo  excised,  hdd 
uD  a  glaxs  8li|>,  tffiuijd  mit^  lightly  compretuted  bonetith  a  c*>ver-glit)t».  and 
then  vxauiiuL'd  with  h  magnilyiiig  jiiiwcr  of  kuuic  fiirty  or  xixLy  diameters, 
liR  the  slide  ia  slightly  warmed,  or  a  solution  of  potash  added  to  it,  the 
little  worm  is  seen  to  inuve.  It  is  therefore  alive.  This  id  tho  encysted 
or  lar^iU  form  of  TrirhiiM  s/nrolix. 

The  t-yst,  in  which  the  trichitw  lies  surrounded  by  a  clejir  albuminous 
fluid,  is  oval  ur,  rather,  lemon-shiiped  in  form,  biving  two  more  or  less 
pronounced  diverUeuLa  at  th^  {h>Iu&  Iib  loii^  diameter,  which  curresjionds 
in  direction  with  the  miuicnbir  fibres,  may  be  set  down  on  an  average  at 
0'4  mm.,  and  its  short  at  0'25  mm.  The  ejifieule  of  the  eyst  is  chitinouB 
in  character  and  lamellated  ;  it  varies  a  >»ood  deal  in  thicl(no«s  aeconling 
to  the  part  of  the  cyiit  examined  and  to  it«  age,  being  always  thickest 
at  the  poles  and  in  the  oldt^nt  cynt.'t,  antl  U^ast  deiixe  and  nnmt  trans- 
parent  in  young  cyftta  an^l  about  the  ecjnator.  Some  cysts  are  more 
globular  than  others.  Most  of  them  contain  only  one  trichina,  but  cyst* 
containing  two  or  more,  even  up  to  .tix  or  fieven,  are  frtM|Uimtly 
eiKountei-ed. 

]n  cold  and  dead  muscle  the  included  trichinffi  are  (|uite  jKiasive,  and 
lie  rolled  up  dorsally  in  a  close  spiral  of  four  or  five  turns.  In  warm  and 
{nth  muscle  the  spind  is  more  open,  and  more  in  contact  with  the  cyst 
wall,  over  which  the  head  end  of  tho  worm  is  seen  slowly  to  move. 
The  worm  itself  is  cylindrical,  tapered  off  anteriorly  to  relatively  small 
dimensions,  thieker  jMialeriurly  where  it  is  abruptly  rounded  ofl'.  It 
measures  from  O'S  mm.  to  I  mm.inlL'Mgth.  The  mouth  oponsiit  the  fine  end, 
the  anus  at  the  thick  end  ;  an  alimentary'  canal  of  the  ty|x^  clmmcleriatic 
of  the  iricbotmcheliiUu  running  between  these  two  points.  In  addition  to 
the  .itraight  alimentary  canal  the  rudiment  of  the  sexual  organs  can  be 
made  out  as  a  thick  tulie  occupying  the  greater  part  of  the  ventral 
portion  of  the  posterior  half  of  the  boily  ;  development  in  this  respect, 
though  not  cnnipletc  in  the  encysted  worm,  ia  well  advanced,  the  aexea 
being  alrea<ly  distinguiBbuble. 

If  a  pieee  of  raw  flesh  cimtaining  these  encysted  lrichin;v  lie  eaten 
by  man  or  by  certain  of  the  lower  aniiiiats,  the  cysts  are  diiwolved  by 
the  gastric  juices  and  tho  jKinisites  liberated  ;  they  then  quickly  pass  into 
the  small  intestine,  where  the  .'icxnal  organs,  alreiuly  well  advanced, 
rapidly  complete  their  development.  At  the  end  of  one  to  two  days 
impregnation  is  effected. 

At  this  stjige  the  worms  have  grown  slightly — the  malo  to  1*2-1'6 
nun.,  the  female  to  !'&— I'H  mm.  Both  sexes  retain  their  cylindrico- 
eonicid  shape,  but  the  male  is  now  seen  to  bo  pmvided  at  the  ]K}sterior 
end  with  two  apiieiidwges  resembling  the  jaws  of  a  pair  nf  pincers.  Those 
orgaus  fonn  a  sort  of  eopulatory  bursa,  their  function  Iwing  to  fix  the  female 


in  rottv.  Tl)«  nuilti  Hum  ho  xpirulc,  but  the  cloaci  t.-aii  \t«  tsiru^n^teA, 
thus  fomniig  a  sort  oi  ptiiu&  Cetweeo  the  omdal  .ippeiida^s  lies  Um 
clooci,  and  )R-hiiiil  ihe  cloacn  two  anull  pttpilUe.  In  the  fenuUe  the  nn^ 
uvtkrian  tii1>c  niiis  forw«r<]  to  terminntc  in  the  mlva  on  the  lentnl 
surfacu  uliuut  the  juiicuori  nf  the  aulerior  viifa  the  second  ttfth  *■(  th« 
body.  Ill  Koth  ^uxes  the  ami  end  is  very  finely  pointed,  ctkrrylog  ftl  tt« 
tip  the  |>utictiforiii  tiiutith. 

When  copulation  takcfl  place  the  fctuale  has  not  ailaiiied  bcr  full  am , 
she  in  then  but  little  Ui-ger  thiin  the  mule  worm.  Impregnntion  effecutd, 
however,  the  male  worm  dies  and  the  feninle  grow*  rapidly  to  two  nr 
three  time»  (3-4  mm.)  her  orifpniU  sizo.  Growth  takes  place  priiicjpallr 
in  the  posterior  (tart  of  the  Ixxly,  and  is  appiircntty  a  coasequence  t4 
the  rapid  development  of  the  ovarian  coiitunto.  The  trichina  is  oro- 
^'ivipa^o^e.  The  upper  part  of  the  oviduct  ia  tilted  with  wginentiiig 
ova;  lower  down  the  embryo  becomes  apparent,  encloi»ed  in  ilb  rit«UiM 
njunibrtiriP ;  lower  fttill  this  meuibmne  disappcnrs  Aud  the  embr^'o  is  (rm. 
The  Urm  of  the  young  trit-hina;  ure  Ixtrn  abtjuL  the  sixth  or  Aovonth  day 
from  the  date  of  infection.  The  )Nirent  womi  continuoa  to  pour  Inrtti 
her  young  in  a  ci>nti nitons  but,  idler  a  tinit;,  (limini>diing  ■tream  dunnp 
the  following  five  or  six  woek^  when,  after  huviog  givcu  birth  to  a 
swarm  of  many  thousand^  she  dies  and  is  voided. 

The  youn^  triehiiue,  which  are  minute,  lancet-shaped  organisms  witi 
a  thick,  rounded  anterior  end  gmdiuiUy  tajwrin^'  tu  a  fine  uil.  meanre 
about  O'l  ram.  by  U'006  mm.  Sotm  after  birth  they  penetrate  and  tnvfnc 
the  walls  of  the  tntdstiiic,  cruM  the  iwriloiieul  cavity,  and,  travaUili( 
alon*;  thi;  ('onnvctivo  tissue  sjiucett,  finally  eomo  to  rust  in  %-oliintHy 
miu«lo  and  in  eertJiin.  other  tissues.  During  this  journey,  which.  ncctirUu^ 
tu  the  didlaiive  tmvelled,  may  last  a  longer  or  shorter  time  up  to  tea 
days,  the  trichiiui  increases  Bli<;htly  in  6i?.c,  and  traces  of  an  alimrntary 
canal  begin  to  ap]>ear.  On  arrixTil  at  it^  tleatination,  which,  according  to 
sorau.  is  ihu  inside  of  u  muscular  Hbrv,  according  to  other  and  mm 
recent  views  thu  ciinnoctivo  timue  between  the  muscidor  fibres,  it  uiitv 
rise,  by  Jt^  movcTnonts  and  its  presence,  to  a  certain  amount  of  irrilaiton. 
leading  to  pntliferation  of  the  conneetive  UsAue  cells  in  its  inimea^inte 
ncighlKHirhooH.  In  the  exudation  ao  produced,  and  prohablv  from  thit 
exudation,  the  capsule  of  the  cyst,  already  described,  is  moulded,  ihc 
inoulding  process  jMiBsibly  lieitig  effected  by  the  rotatory  niovcmrnt*  u( 
tlio  worm  now  poAting  into  ita  larval  and  paasivo  state.  Sonic  bclnuO' 
thologiaU  liolieve  that  the  cyst  wall  is  formed,  not  in  the  way  described, 
but  very  murh  »R  the  cyst  wall  of  the  treniatoilc  larva*  ia  formed  ;  luuni'lv, 
from  A  accretion  proper  to  the  animal  it«clf. 

Step  by  stt'p  trith  the  progresa  of  encystmcnt  the  parasite  gtadiMlIr 
eeascs  tu  mo%-a  ;  it  then  coils  itaolf  up  and,  tncrenfiing  in  sixe,  aaaan*^  llw 
larval  characters  already  descrilMvl.  Kt(;ht^>n  days  from  the  tinw  id 
infection  this  process  is  complete ;  after  that  the  young  larva,  on  ^*rh% 
transferre<l  to  the  stouiacfa  uf  another  animal,  is  ca|»b]e  of  ittiinw 
sexual  tnuturity. 


In  tbo  eiicj-«t«d  biaIo  t>H' 
irichiim  rntains  iw  cajtacii;^'  (or 
fui:her  develupment  for  many 
jrears — fivu,  ton,  even  twenty 
yean.  rilimalely,  hnwuvfi", 
the  cy»t  uiidorgfjes  fatty  and 
calcareous  chimgce,  and  Ibe 
para»it6  it  coniiiins  dies. 

Such,  bricHy,  i«  the  life- 
histoiT  of  Trichina  spirali'^  U 
i«  manifosl  that,  raiuiiUit 
coutiU'ies  exce[iti.^cl,  iiiaii  caiuirjt 
poiviibly  he  tbo  normftl  bust  of 
the  pra-iite  ;  tior,  althoiigli  the 
pig  ia  the  inv.irialilu  iiit-'lium  of 
infectiwi  for  man,  can  were;;ard 
ovtu  the  pig,  whicb  in  a  sljite 
of  nature  hus  few  oiiinjrtiiiiities 
of  imiulgiiijj  its  carnivorous  pro- 
IHiiisities,  us  tbe  proper  host. 
It  ia  believed  lliat  Trichma 
spir<ili»  is  iioniiaUy  and  properly 
itpuakin^  a  panisiti-  of  the  nit ; 
and  that  ils  ofciirronrf;  in  oihisr 
animalii  ia  more  or  leas  of  nn 
aoL'iduiit  depending  on  tlio 
artificial  conditioiiA  of  life  ini- 
posed  by  civilisation.  Hau  are 
knovm  to  devour  each  iither  lui 
well  a«  the  dwid  bndiea  of  any 
other  aninuds  they  may  chance 
lo  come  across;  and  it  is 
believed  thjil  it  is  by  thi» 
animal  and  in  ihiit  U'ny  that, 
in  the  natural  oi-dor  of  thiti>^, 
the  spficies  Tnci'iinrk  ^fintlis  is 
kept  in  cxtHicni'o  and  trans- 
mitt*»L  Syatonwlic  c.\aniitia. 
tion  of  the  ral«  of  differ-enb 
coimiries  pnivoa  the  extrenie 
liability  of  thin  rodi'iit  to 
trirhina  iiifwtiini,  and  tends  (o 
bwir  iHit  this  viovr.  Tiius  an 
investigation  in  Geniinny 
showed  thai  83  per  cent  of 
tbe  rat*  in  certain  p!ace,^  v.\'re 
trichinised.     A  nimilar  inquiry 


fit,  li.V— UmuTr  7'iviiiuiij>>'u/i'i(in«ipUI«U> 
A,  foiintlv;  B,  nsl*. 
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m  the  United  Stata  of  Americ*  yieUI«<l  still  more  remarkable  rwnlti ; 
for  in  sonic  localities  10  per  cent  of  the  r»l«  were  atlected,  in  oclur 
Iticalitips  even  100  per  cent  Iinpre-<i)«c<l  hy  these  and  similar  ImctM  Momt 
riiUHralifiU  have  sii^ested  ihat  Tnfkimt  rpimlii  wa«  inti-o<lucciJ  tnUi 
Kiin))ie  ft'om  A»\i\  hy  the  gray  rat,  which  firxt  made  its  u|)pestruni-v  in 
Germany  in  IT70. 

It  is  further  believed  that  the  pig  in  the  first  instance  is  very  often 
infected  hy  eating  dead  and  trichinised  rats  which  hwl  died  in  or  limn 
thrown  into  its  nty,  or  which  it  may  have  come  arroAs  and  devourvxl  in 
the  course  of  its  gi-ubbiiigs.  The  liability  of  the  pig  to  iufuvliori.  Imiv- 
ever,  is  fun.her  urid  very  much  incroasecl  by  the  thotightli^As  wnty  in 
which,  loo  oft#n,  it  is  fed  on  kitchen  fAojin,  on  scraps  of  otfal,  and  un  tha 
washings  and  refiwe  of  »laught'er-hoU8e«,  which  may  very  well  contain— 
[larticularly  in  lui-ge  killinj:  and  imcking  ei^UvbliKhmonts  »uch  ws  thoM  In 
America — -frngioontii  of  trichinifled  swine's  He^th.  In  this  way  the  uftU 
of  a  single  trichinised  eurctise  may  infect  an  entire  herd  ;  and  one  can 
readily  cone-eive  of  ci  renin  stances,  pnrticnlarly  in  those  large  ««teblt>li- 
mentR  in  which  sn-iue  are  Iired  and  fattened  us  well  :u»  slAUghtorBd, 
whereby  this  syetemntic  feeding  on  olfaD  must  inevitably  lead  not  only  to 
general  trichiniasis  of  the  stock,  but  to  an  increasing  and  finally  an 
extreme  degioe  of  this  rnodt  dang«ri>us  form  of  |iara<iiti«n. 

Another  point  of  practiml  ini|>ortance  is  the  circiunstanoe,  nov 
thon>iighly  ostiihliaheil,  that  the  lan'al  trirhinoe  encyst  rhcmaolvea,  ne& 
only  in  the  voluntary  iuum'Ws,  but  also  in  the  connective  tissuo  of  mtay 
other  organs,  nomlily  'n\  the  |Hnnividui^  iidi|xiMU8  and  in  the  coau  of  ttw 
intestine.  In  this  way  it  cornea  about  thiit  they  arc  to  he  found  in  laid. 
in  •<lllsn^u  skins,  and  in  other  food  prepamtiunft,  which  might  bo  looked 
upon  )u  unimp<irtHtit  byprudiicu  af  l\w  pork  factory.  Of  all  the  nmadv 
of  the  Iwdy  the  diitphragni.  and  iiHrticiilarly  its  pillars,  is  moat  mbjact  j 
Lo  (richiniuKix;  next  to  it  the  intvrcoslul  iiiii8c]e«;  the  muscles  of  the  nai^^tf 
nnd  the  museW  of  the  eye :  in  the  largt.-r  musclen  the  [mroiiitoa  juv  mdH 
numerous  near  the  tendinoiu  ends.  Now  it  so  happens  that  th««v  ]Kf1a 
form  just  the  scru|)s  which  in  (iconoiuically  conducted  o»Labliabtuenu  irc 
worked  up  into  Mtiisagos  and  similar  prAparations ;  hence  t^a  manr 
accidents  thiit  hiive  occurred  from  eating  onch  things  when  imperfectt^ 
cooked.  Next  to  thot^e  alrendy  ennmermte*!  the  muscles  uf  the  uuiti 
part  of  the  trunk  aro  most  liable  to  infection ;  then  those  of  tba  Iowr* 
part  of  the  tnink  :  of  the  muscles  of  the  limbs,  those  nearest  tbo  imnk 
are  most  afTecttid.  It  ntay  be  mentioned  thai  the  heart  mrely  oootsM 
trichina. 

Another  point  of  great  practical  imp^trtance  is  the  remarkable*  rrnstittt 
Ihiwem  ili«pLuyed  by  the  trichina  us  agaluKt  dnrom position,  high  and  l»« 
temporaturCB,  desiccation,  and  the  action  of  the  chemical  mihetanCTl 
employed  in  pickling.  Trichinte  which  had  Uin  in  putrid  moat  for  nvir 
100  da,>-ii  were  still  alive;  and  Foumiunt  has  shown  tbil  the  tricfaiur  m 
pork  which  bad  Seen  steeped  in  pickle  were  still  alive  at  the  end  uf  fifteen 
months,  and  were  capable  of  infecting  and  killing  mice  in  a  vary  few  dayi. 


I 


Bcnwltc  also  W  shown  that  the  trii  hiiia'  in  hami*  anfl  siaiisagea  wlnrh  hail 
hceii  ill  ]iicklu  fur  twelve  (k,v8  Aiid  chvii  t^uiokcd  wltc  alivo  nine  nioutha 
aftcrwartJa,  Neither  arc  thvy  killed  hy  tfiuperatures  us  low  u  -  20°  C 
Leuckai'l  exi^Kised  a  hMin  during  »  ^vh•Jt(;  iii^ht  in  wiul«r,  and  al»o  during 
three  djiys  when  tho  tcnipuraturo  milled  from  -  ^^'  to  -  2y  C,  and  yet 
the  trichintf  it  conwiined  stirvivLnl. 

Still  more  rvmarkiLblo  mid  iiii|)orti<.iit  is  the  tolerance  hy  this  pani»it« 
of  hij:h  leniiJemturii!.  I'erroiicitu  ushcm-U  that  on  the  stnga  of  the 
micrcMcopc  an  cxpottiiro  of  a  few  minutes  to  a  temperature  of  from  48° 
to  CO"  C.  suffii'ii*  to  kill  it.  Ottiur  otsLn-vern,  howevtjr,  maiiiUiin  thiit  in 
other  And  more  onliiiary  flircnmcuiriccs  tho  |inriwilfl  will  re«isi  a  lemjieia- 
tare  of  fiO\  70",  or  even  of  KO'  C.  If  thi.t  he  so,  it  is  evidLMit  ihiit  the 
trichinee  in  the  centre  uf  a  larye  juinl  <jf  ]»ork  will  not  l»e  killt-*!  I»y 
cooking  im  nntiimrily  ruiiduittid,  iind  that  the  irichinte  in  cbopi^  or 
cutlet*  apparently  well  cooked  mity  Htill  he  alive.  It  hus  h«en  «faowii 
that  after  two  hourH'  lioiling  the  temperatunj  at  the  centra  of  a  htrge  ham 
had  only  risen  to  33'  C.  ;  after  aix  hours  to  63"  C.  ;  uml  that  il  was 
only  after  ten  hours'  hard  Ituiling  that  K;'»'  (.'.  wa»  reached.  Thurefiire, 
to  be  really  effi*rtive  agaitmt  the  Lricliiiiii,  thii  emiking  of  jiork  ami  Imiu 
nuifil  be  much  morn  prohingc«]  and  thornngh  than  is  custoniaiy.  Little 
wonder,  thereforej  that  several  epideniica  of  triehiniasis  have  been  caustfd 
by  fiwine'a  flesh  cfmked  in  the  ordinary  way.  That  of  Piwcn,  nccurrin^ 
in  1863,  in  which  otiven  peranna  wi>i'i>  attacked  after  eating  food  which 
had  been  cooked  for  an  hour  and  a  half,  it>  an  inetancu  in  jxjint ;  the 
Workinji^on  opidemit-  in  1  ft"  I ,  as  narratfwl  by  ("ohlMikt,  is  another 
iusUmije,  That  this  is  thn  only  e]ii[Ieniiu-  recorded  as  occurring  in  llntain 
is  in  aome  measure  attributable  to  the  tfaurough  way  iti  whidi  food  is 
cooked  in  this  country  aa  comixired  nith  ficmiany  ;  the  same  remark 
applies  to  France,  Italy,  and  especially  to  China. 

Gfo^aphK'il  disirUiuliork—\s  nit^  and  pij^a  are  now  found  in  all  hinds, 
TWcAi'MJ  ipinjiis  is  one  of  the  cosninptditan  parasites.  It  is  more  cnnimon, 
however,  in  wjmo  countries  than  in  others,  its  degiee  of  frequencv  heinjj 
probably  in  great  measure  influenced  by  the  h»biU)  of  the  human  inhitbit- 
ants  in  the  matter  of  pig-keeping  and  pig-feeding.  In  Orftat  Britain  it 
is  mre  :  it  is  rare  also  in  France  and  in  Italy.  It  is  common  in  America, 
Holhtnd,  Denmark,  Sweden,  and  Germany.  Thus  of  ri3,31S  pieces  of 
American  pork  or  preparations  of  |Jork  t^xamined  at  Havre,  France, 
1087  pieces  or  "205  per  cent  were  found  lo  eontiiin  trichinae ;  observa- 
tions niiide  in  different  parts  of  Americui  variously  state  the  proportinn 
of  Irichiiiised  pigs  at  from  5  to  S  per  certl.  In  Germany,  at  Kostotk. 
one  pig  in  336  was  trichinised ;  in  Brunswiek  one  in  every  6172;  and 
in  Prussia  one  in  aljout  every  2000,  In  India  the  trichina  is  s»id  to 
occur  frecjuently.  In  (.'hiiui  (Amoy)  I  funiid  ibe  jmntsite  twice  in  219 
carcasM. 

Trlohinlasls  ur  Trichinosis. — Fur  many  years  subi»equcnt  to  it*  du- 
covery  7'rii'hina  .•ipmli"  was  Imikcil  U(>on  as  an  iiiriocuoin*  parasite.— a 
curiosity,  but  iu  other   respects  of  no  interest  to  the  pathologist.     In 
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I  )*f>f>  K  wrii's  of  lirilliiint  diBcenrerieH  by  Zenker,  Virchow,  Lonrkan. 
iuhI  others  plin-ei!  tlio  matter  in  a  v«rv"  ilifli>r«nt  ligtit,  nnd  corirtiiiti^rU' 
proved  that  ihe  tiichinii  ami  tncliiiiise<.l  (wrk  were  re»|ioiisil*le  ft»r  nmiij 
jieculiitrly  lorAliKctl  :inil  very  duadly  epidemics,  the  iialiire  of  which  lud 
not  hitherto  hrpn  iiiiiU^rstood. 

In  the  yenr  referretl  to  a  young  girl  died  in  hcwpital  at  Drofidaa,  Jt 
vriu  BUpiKwed  of    typhiiiil   fevt^r.       A  inarktHl    feiiture  in    her  c«ae  had 
been  Ri'vere  pains  in  the  musclea.     At  the  jxist-ninrl^-m  pxAininalion  no 
ulceration  of  Peyer's   |>atcheB  was  djacovei'ed.     When   ZenktT    utrac    to 
examirm  the  miiK'U'H,  uhitJi  had  been  the  sent  of  (ui  mtivh  |Miiri,  he  wu 
aatonifihwl  to  find  that  tht^y  were  stuffed  with  trichinw;   «nd  whtti,  in 
consequence  of  tbi.i  discovery,  he  directed  his  attention  to  the  contf-nu  uf 
the  iiliim!nlAry  cAnjil,  he  luul  no  diflirully  in  finding  there  ouDibeni  of 
ftdult    pni'pnt  worms.      The    girl    hsul    evidentiy  died,   not  of    typbui^i 
fever  at)  wits  RUppo^'d,  but  of  trichinioiiiii.      Pursuing;  the  subject   Zenker 
traced  the  girl's  infection  to  eertfun  prc))aratiorui  of  |Kirk :  and  he  ftin 
aMCertainpd  from   the  butchnr  who  had   i^upplied  the   meat  lliut  oth 
among  his  customeni,  and  Kcvcnil  meniberR  of  his  own  family  who 
part-iken  of  the  pork  which  had  poisoned  the  girl,  had  been  ill  aUo,  and 
all  Yeiy  innch  in  the  xaiiie  wity.      Indeetl,  mi  niitny  of  his  ciintoinen  had 
euffei-eJ    that    he    eto|^i>M]    the    saIc    of   this  particular    parcel   of  pork. 
Kortunal<dy  some  fnigmonts  of  the  carcaae  hail  tjeen  prc«orve<l,  and  in  I  hi* 
Zenker    found     miiltitudKa    of    living    encysted    trichJnie.       Henceforth 
trichiniaais  took  its  place  among  well-cstabli&hcti  diseases,  and  a  powrr 
ful  stinmlun  wan  given  to  Virchow  iind  Ix'nckart  t/t  continue  the  att<<nipu 
they  were  then  making  to  vork  ont  the  life-history  of  the  p«raait« ;  thia, 
ae  we  have  seen,  they  succeeded  in  doing. 

From  all  parts  of  Germany  anil  from  other  countries  evidence  of 
truth  of  Zenker'ft  coiii'lui*imji!V  and  of  the  high  pntetiml  value  of 
discovery,  rapidly  oecumuhitod.  Since  that  time  from  North  Ctermanr 
alone  we  have  the  records  of  over  a  hundred  eptdemios  of  iricbiniau*. 
From  America  luid  from  other  (xniittrie-s  we  have  aimilar  reoonia.  So  that 
at  the  present  day  trichiniasis  has  come  to  be  regiuded  aa  a  Tcrry  rvwl 
dangiT  to  certain  popnlATionA,  and  one  against  which  many  aanitarr 
tegiUations  have  been  devised. 

S*/u>jiUims.' — -Theao,  of  course,  will  depend  on  many  oireumataDoes ; 
u]K)n  iIk-  nuTiibcr  of  encystud  irii-hiiiif  HWnllowe<),  upon  individual  idio- 
eynctTu^y,  upou  the  uumber  of  time«  the  infection  may  be  rupeated,  and 
8o  forth. 

Houghly  tiiwitklng,  and  tiiking  a  caM  of  avenge  sovorilr,  tha 
symptoms  of  trichiniiwis  arc  divisible  into  thre«  Bt^«s — oach  «Ug« 
comsponding  to  a  phase  in  the  evolution  of  the  paracrite.  There  air-^ 
(first)  the  stage  of  intestinal  irritation,  commencing  a  few  hoiira  after 
the  ingestion  of  the  diseased  meat,  aud  corresponding  to  the  gr<«wth, 
development,  and  si'xiud  acll^'icy  of  the  parent  trichinie,  and  to  th« 
penetration  of  the  alimentary  canal  by  their  br<^iod  of  yoitng ;  (aiwond) 
the  stage  of  myositis,  characterised  by  severe  muecuW  paina  and 
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tivfl  fever,  and  pi-ocinewl  \ty  the  injury  rione  to  the  nniaclea  hy  ibc 
mijpTHinj^  trichina  emhrvos ;  ami  (third)  the  wajjc  of  fiuhsidencc, 
corresponding  to  the  ciicyKtuient  of  the  Urviil  trictuiiw  attd  grwluul 
subsidence  of  the  myositiB. 

In  some  case*  tht'ne  Btage*  arc  well  dcfinod,  jwirticitliu'ly  in  stvere 
due*.  In  othons,  ugHiii,  jmrtk-uliirly  in  ciucs  of  niiUi,  or  of  mild  uwl 
«ilBtiiiiu-d  infection,  they  aru  not.  well  dohriL-d — vague  rhciimul'iiid  juiiiis 
beiii^,  IM'i'luip^,  lli(*  only  uviil«rt(.'c  of  l.i'iL-hiiiiii)>iit. 

In  iitt  uiULck  uf  rrichiniiuiit;  of  nit>deruto  Ai-vority  th(>  Kyni]>touH  com- 
mence within  a  few  hours,  or,  at  most,  a  day  of  the  ingestion  of  iho 
trictiiiiixed  mmt.  Thuro  is  ejirly  cvidtTiev  of  more  or  Il-ss  violent  irit«8- 
tinid  irritiiiion — vomiting,  diiirrlmw,  fi>ul  uni^'iic  jiml  hrmth,  and  colicky 
painA,  ai:oi>Di[uiiiied  perhnjM  with  cmnips  iicid  ^old  cxtrcniitic-s.  So  i^lvci-c 
nuiy  these  Hyui)ituius  W  tlml  mauy  times  tiit-y  have  bet-ii  misluken  for 
eholcni.  A  tri.r;pc  doao  of  uiicookwd  trichiniiwid  meal  ia  moro  llk«Iy  to  bo 
followed  by  such  symptoms  than  a  snialler  tlose  of  purtially  cooked  ment 
in  which,  it  iiiiiy  be  aseunjoil.  many  of  the  trichiiiH'  havu  brntii  il«fitnjyt<«L 
The  intonaity  of  the  intestinal  irritation  i&,  however,  no  giiido  to  the 
danger  of  the  case  ;  for  the  very  seventy  of  the  vomiting  and  purging  ia 
the  iiic^inH  nf  cxpt'lliii^  many  of  tlm  |iaifrit  tnrliimi;  birfoni  thiiir  yonng 
are  bol-n  and  have  ])ent'tratt'cl  the  intestinal  walls.  Case's,  therefore, 
which  ut  the  outset  »re  attended  with  liltJe  or  no  diarrh<jea  ur  vomiting 
may  Iw  quitt;  as  dan^trouii  in  the  long  run  as  those  with  violent 
ehol«raic  symptoma. 

AlHiut  the  ninth  or  tenth  dny  fnjm  infection,  diarrhoea  perlmps  uLill 
pontisting,  tlm  (h.-inu-tj^riKtic  jiiiinit  in  the  mnflcli'S  Bet  in,  and  gnidiially 
ieiLTBaan  in  ai-verity.  The  mnsclca  lie^omo  swollen,  haul  like  a  piece  of 
india-mbht;r.  and  very  lendtT  Ui  the  touch  and  on  being  put  into  action. 
Fever,  too,  is  lit  np  by  the  myositis,  and  may  n:n  high — even  np  to 
106"  F. ;  UBiudly,  however,  it  is  aVjut  102''  or  103'.  with  slight  morning 
rvmiKflions.  Movement  eaiiKes  [uiin,  and  the  ftitictionit  of  many  important 
miiftclca  are  nerionsly  interfered  with.  Thus  resjiinition  may  be  afT'cet4Ml 
by  implicatinn  uf  the  dtaphrrtgm  and  intercoataU  ;  naaBticition,  speeeh, 
ami  deglutition  hy  implication  of  masHft.t'i'K,  tongiii',  phar^-ngeal  and 
other  mnMcleH ;  phonation,  by  impliuitiou  of  the  lan,-ngcal  muHcW ; 
expression,  by  implication  of  the  facial  and  orbital  mnscles,  and  the 
pain  of  moving  tht-m.  Standing,  liH:omiit.ion,  movement  of  the  hanclfi  and 
arms,  arc  all  very  jtainful — sotiu'Umes  impoivsiWe.  The  llrxor  niUAcli'tiare 
especially  uH'ected.  At  thiu  i^tage  the  patient  lies  Iti  bed  with  hie  linibe 
niaintaiiie<l  in  a  state  of  semiflexion,  or  in  mudi  pouiiion  as  entails  a 
minimtmi  nf  piin — just  us  in  severe  rheiimati-im. 

In  mo»t  mnea  about  the  eighth  day  tln<  fare^  ]iarticnlarly  about  the 
eyelidfl,  becomes  puffy  and  DcdcmjiUius ;  aomclimca  there  \a  chv.mnnis. 
This  disitppears  in  a  few  days.  Later,  however,  abont  the  fourth  or 
fifth  week,  a  mueh  more  extensive  ledema  oi-cura  in  9ft  |>er  cent  of 
iterioiut  c-wea.  It  aft'ecta  the  limVis,  ofifn  the  trunk,  neck,  and  face 
—usually  epiiriug  the  genitals,      it  tuny  come  and  go.     This  cudeuut 
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iff    «nnu<timc-s    very    greaL,    more    exteoeive    even    ttuui    that 
iiuphritiii. 

Prufiwf!  perspimtiona,  ofwn  flwompanibd  by  miliury  eruption,  att 
usual  symptom ;    iKgiiuiJng  with  the  inciilvuce  of  the  myuttitift  they  nu, 
not  c«ue  to  recur  till  convnluttcencu  lias  comniciictKl.      Pruritua  nuty 
tmuh1c«omo  in  the  au-litT  stngus ;  later  the  «kio  may  be  coverod  wi 
acnf,  ptifttulett,  ur  boilx. 

NViuiiUig  IB  very  lunrkvd  in  severe  cases;  ui  fact  all  tfae  GympumK  of 
the  lyphoii]  oundition  may  be  prGoented     The  tongue  becomes  dry,  the 
pulsw   fre<|ueiit ;  prostration   lany  be  greatt,  hihI  stupor  marked.       Not  i 
frctiitLTitly  tlierc  is  iluliriiitu,  and  ituuHy  utwaya  in  thu  adult   there 
insumniu — <UniU]cfts  de])en(l<Mit  on  the  pain  in  the  muscles.    Children  ore, 
(in  the  coiitmry,  iilwii\'»  soniiiuleiit. 

In  many  viues  signs  of  iH'onchitis,  of  hypostatic  congesuon  of  the 
lungs,  or  of  pneumonia  set  in.  Much  fluid  accumulates  in  the  uir>pnan^«a, 
owing  to  dtfliillty  and  to  the  iiutbility  uf  the  inHouicd  uiukcIvs  o£  exptlK- 
tion  to  pmiluco  eflectivo  cough. 

So  the  case  goes  on  till  about  the  fifth  or  sixth  week,  when  convale*- 
otsnce  nuy  b«  luoki-d  for.  The  myosili»  gradtully  subsides,  and  in  tlu 
coui-so  of  a  few  weeks  t^ie  patient  is  well  again.  Kouietimiw 
Tidcsccncc  sots  in  eftrlier;  on  the  other  hand,  the  case  may  dn^c  on  fi 
two  or  thix-^s  months. 

I)i-ath  hiut  occurred  in  rare  inslJince«  in  the  first  sU^  of  the  di. 
from  the  eoliapse  produced  by  eholeraic  piuging.  Generally  the  fatal  ©v«ji 
does  not  take  place  till  the  h>oight  erf  the  myneitis  in  the  fourth  or  fif' 
week.  U  is  usually  ibi;  imniiMliate  ri'siilt  of  ]uiphy.xiu  bnmght  about 
a  high  degree  of  myuttitit  iti  the  dluphragni  and  intercostMl  iinudce , 
brotiebitis  und  pneumunia,  of  couiev,  add  very  much  to  the  dangpr. 
Deuth  may  (hm-ht  at  a  hit«r  sbige  from  somD  rompliaitiun,  auch  Aa  1 
»orc,  piieuiiiouJa,  mamamus,  or  general  asthenia.  Intestinal 
and  diurrhcua  are  also  occasional  causes  of  death. 

The  tnurialii^  fnini  trictiinia^iH  ^-il^i<■s  in  diflurent  epidemics,  and  ««> 
dently  dopenda  on  the  dose  of  living  trichinir  in^esttnl  :  bi-ing  gnmter, 
oxterh  paribus,  where  the  trichiniKud  food  is  raw,  or  only  lightlv  oooked, 
than  where  it  haa  boon  thoroiighly  ht«ied.  rhililri-n  n<»rly  alwxys  rDcorer. 
In  Saxony,  from  IS60  to  1870,  the  aggregate  mortaHty  in  39  epidenuc^ 
allWling  1267  iiHlividuals,  whr  19,  or  atxint  l|  })er  eenu  In  an 
epidemic  at  Hcderaleben,  offeeting  337  individuitls,  then^  were  101 
dwitbs — nearly  one-third. 

IHn'jfioftis. — TricIiiniiiBiH  ia  midily  rewgnisoil  duKng  on  epidnnJc  gf 
the  discHM-  when  DHftpieion  haa  been  aroused  by  th(^  ^iniiiltiUKMiiia 
occiuTvnee  of  a  niiinber  of  cases  in  a  particular  place,  and  in  au  oaaociaUvl 
gnmpdf  individiuda:  but  in  isolated  ivutm  diagnosis  is  by  no  moan*  an  r«ui 
atfrur.  It  is  very  apt  to  he  mistaken  for  tj-phoiiL  Tht*  dij^ttn^uiahitue 
piiints  are  pnnci|)ally  the  abwnee  in  tnchinia.tis  of  the  initial  l)i>adjirh«.  <d 
the  episLaxifl,  <-aUirrli,  and  deafneiw,  .ind.  later,  of  thi>  enipiinti  iMtd 
lurgcmoiit  of  the  spleen  cfaaracteristic  of  typhoid ;  and  by  the  { 
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muscular  swelling  and  tt-'ndcmcss,  aiitl  of  (cd<nna  of  the  {acu  ami  limbs.  This 
ivUuiiui  nuiy  suggest  nuiiliritis,  Imt  it  ix  not  MSMOcinLvcl  uUh  lUbumiiuirta  aji 
iu  ttiU  discusc  it  wmild  be.  From  rhi^uniiitisra  ii  iimy  liu  illNUngu itched 
hy  the  situation  of  the  \m.n  in  the  nni^los,  and  hy  the  iiaAociAted  <lirtturl>- 
KiR-«  ijf  tlir  iiLU^)itin»]  oiiml.  Trii'liiniasLs  has  frequently  W<_-n  niiat^iken 
ftT  Lhuleni,  mid,  itiduwi,  at  first  ihcy  iiniy  l>c  haiJ  lu  distiiigiiUb.  It  i« 
rutid  that  in  tnchiiii».M8,  during  thi-  first  fviv  days  of  tho  diBt-jisc,  thcn^  is 
H  [leculiiir  ft^eliiig  of  heAviiii.'>»s  of  thv  timlis,  iiceum|»iiLiL-d  hy  h  HeiiSHlioii  u( 
tension  and  |iuiu,  e^pticiully  in  the  llexor  itiui«clt%,  vaulting  thu  legs  tu  1h) 
driiggi'd  ill  wiiJking  ;  this  Bymptom  ia  said  to  be  long  antocudftnt  to  the 
myositis  of  thv  »et.ijnil  stHge,  ntid  i*  valnablor  a»  a  dislinrtiun  frmn  choU-r:!. 
Ill  all  oises  of  dinilit.  howevei%  luirtifulurly  iti  presL-ntf  of  an  *'|iidi'iiiic, 
ihi!  niicro«M-o{ie  nhotild  be  iisod  to  searvh  the  stools  for  udult  trichiniL-,  and 
jiny  HUK[M.-cted  food  fur  Ituviil  trifhiniL*.  If  iiee^-wuiry  h  suwU  pivci?  uf 
muacte,  be^tt  from  tho  lovv«r  end  of  the  binrpti,  may  lio  excised  with  the 
knifo ;  the  hai-poon  designed  by  Middeldorprt"  f'tr  this  purpose  produces 
iiu  imsurgicul  wuunil.  and  rcniuvcs  only  a  very  thwiU  piece  of  muscle. 

The  symptoms  of  triiihiniosis  iMuir  in  mmiy  rf*t|Nieta  a  vt-ry  ulnae 
rcacmblanec  tn  certain  fonns  of  acult-  multiple  peripheral  neuritiii, 
especially  to  berilwri — a  circtuust;LtiQ:e  ovurlookfd  by  systematic  writers, 
liut  one,  cs|>eeially  us  rejpird8  iiuriLieri^  of  pnietical  importance  to  the 
physician  pmctiaing  in  warm  climates.  Both  disi-jisi:*  occur  in  localised 
epidemics,  both  may  hv  associiit«d  with  wdema,  both  aro  clnuacterieed  by 
jiain  and  t«'ndiinit;Mi  in  thii  mii&cles,  and  tioth  tiiiLV  Ifill  by  iMj>hyxi» 
iirisiiig  from  tni|)air4>d  power  in  the  mUHelcft  of  reapirstion.  Thp  jirincipal 
diagnuatic  markii  are,  in  trichiniasis,  the  severe  gaati-o-intestinal  irritji- 
tion  and  pcrsistiTil  fever ;  in  lirrilKn-i,  the  early  pretihial  (pdnma,  the 
}Mttchv  Allans thettia,  the  alisent  knee-ji!rk8,  thu  reaction  of  degeneration 
in  thu  muscles,  the  cardiac  bruits,  the  clean  tongue,  and  g<HHl 
appetitfi.  Trichiniasifl  preaonta  the  symptoms  of  a  mynsitis,  berilwri  of 
a  rtenritis. 

TrmluifnI. — It  is  imiK>BsiI]k*  U*  kill  the  embryo  trichinre  after  they  have 
|H-tiiantt('d  th<!  inl-ijHtinal  walU  uiiil  gained  the  tisfnies.  Many  dniga  have 
lnwn  rfrcoramemled  with  this  object ;  they  are  manifestly  tuoleas,  and  need 
not  Ix^  (li^euKsed.  But  it  ia  [xiasiblc  to  rid  the  jiatient  of  many,  if  nut  of 
all  of  the  parfrnt  triehinfc  in  the  alimentary  canal ;  and,  as  it  has  Im^cii 
shown  that  these  continue  to  pnxluce  embryos  during  sevend  weeks,  it  is 
the  (inly  of  the  phyaii-.ian  t^>  endeiivoiir  to  gel  rid  of  as  many  of  them  at 
possible.  His  efforts  in  this  direction  should  tit  all  o^-ents  be  continued 
during  the  first  thrtw  or  four  weeks  of  the  diaeiise.  If  the  patient  he  seen 
soon  nfUT  trichiniflwl  fooil  has  been  Rwallowed  a  quick-iicting  emetic  should 
ho  lulmiiiifltered  at  once,  and  its  action  folluwed  up  by  a  smart  purge. 
Calomel  up  to  twenty  giitius  is  said  to  l>e  the  most  efTocti^e  eAthartie,  the 
dose  Imrng  repeatetl  several  times :  it  is  trediteil  with  the  power  of  bringing 
away  large  ininihers  of  Irirhinn?.  It  would  appear  that  the  ordinaiy 
anthelmintics  are  powerle«i  against  this  worm.  Olycerine  in  large 
doees  has  been  reeomnt ended  ;    it  is  wnpposeil   to  kill  the  jmrasitoa  hy 
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(Ifthydrating  them.  It  Boem«  to  ml^  th»C  thymol,  given  in  full  doiaiu 
(or  iinkir-l<Mt<miia«i«,  '\*  \\Vv\y  u>  prove  lu  eflipctire  AgiuiMt  the  otie  wurm 
as  it  »  known  to  bo  nguimt  the  other ;  this  drug  de«err«a  an  extvaded 
tri&l  ill  the  early  stages  of  irivhiiiiaMs. 

During  the  pr<:i^rc««  of  the  HiMase  general  treatment  mtist  be  coo* 
(liU'tcU  on  the  same  priiicijilcB  ab  for  the  contititted  fevers.  KKXmUkm 
miist  be  direcleil  to  niaiittninin<:  the  strength  and  the  sUto  of  nmridiai, 
sjwciiil  symjiloiDH  living  tre:<tCHl  lu  thoy  ari8e. 

Pro^ifttLrif.^-hv  (.ieruuitiy.  where  h  u  the  custom  of  auuiy  peopla  lo 
coiMiime  utieooked  prejiarntion»  of  swine's  flesh,  the  KytteuiMtie  ex- 
amiiintion  of  nil  cxrcaMra  with  the  micr<)iu;<)|>e  \»  cntyAnctcA  liy  n.  rf^jular 
w-rvice  <if  otiieial  e.\|R'rt&  A  fma\\  piece  of  muscle  i»  snippoil  frum  tJir 
diaphnk^m  and  three  nr  four  other  miiscIoR,  pliiced  on  a  slide,  lea«Mt 
out  with  needles  in  one  per  cent  solution  of  ult,  c<iinpreaof  J  bel»«  ■ 
cover-glasB,  ami  cxiimiiied  with  a  magiiifyJDg  power  of  about  out; 
dinmctcm.  Any  trichiita-  the  preparation  may  contain  ar«  easilr  r«oo^ 
imvfi.  If  they  are  alive,  a  slight  warming  of  the  HtAge  eauvea  tbea  to 
move  :  if  they  are  deiul,  they  cnlour  at  once  on  adding  aniline  bhw  Hhl- 
tion  to  the  prcpanition  :  living  trichinie  do  not  take  the  stain. 

Simihir  precautions  are  ur  were  taken  in  olh«r  I'ouiilries  ■gr*—* 
impurt4>d  Ameiiean  pork.  In  France  the  importation  ix  uiterdicicd.  In 
En^and  such  precantiona  are  not  taken,  heing  rendered  superfliwoa  hj 
the  comparative  freedom  of  our  native  swine  from  trichiniaaia,  and  iW 
bahit  [if  thoruughly  rcHikinj^'  pork,  hiuns,  euusagra,  and  all  niizular  pn- 
parations  before  bringing  them  on  the  table. 

Thorough  cooking  is  the  best  preventive  of  trichiniaaiB ;  and  it 
munt  not  be  overlooked  that  fntch  tliinpi  as  aiiusage  skins,  lard,  alc^ 
may  contxin  trichiiue.  A  safe  course  ia  to  boil  a  joint  or  bam  ibiitr- 
five  minutes  for  every  kitogi-amme  it  weighs. 

Attention  .ihoul'd  bn  |»id  to  the  prevention  of  trichiniaaia  in  swiae. 
Their  »tie«  ahouhl  be  kept  clean  and  free  from  rats.  Above  all  tb<y 
ought  never  lo  be  fed  on  unbooked  otTal.  'lliis  last  precaaiJoa  mac 
be  particularly  attended  to  in  large  feeding  and  killing  eatablishmetita 


Family— niarida 

The  fUaridre  are  long  filiform  worms  with  a  lipped,  a  papiltaud 
or  a  simple  mouth.  The  tail  of  the  male  is  itroagly  incunratcd,  aixi 
is  furnished  with  four  jnirs  of  pre-anal  paptlbe,  ami  sometimM  sa 
additional  single  unpaired  pre-anal  pnpilhi,  beddes  an  uncertain  nnnihvT 
of  [HHil-anal  papilljp.  The  male  haa  either  a  single  fiptciilum  or  iwe 
une<|ual  epicuk.  In  the  female  the  uteras  is  duuble.  The  luuh* 
includos  many  genera,  only  <Hie  of  whicfa — PUarki — is  repreaeaUMi  *atKa$ 
the  [uira!iit««  of  m»ri. 

FUarla  Inermis  is  |m)|)cr]y  a  pam^ite  of  the  ass  and  Itorae;  it  a 
about    16  cm.  long  by  0'4id  mm.  brood,  white,  aird  slightly   6alt«md 
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The  moiitti  is  terminal  and  simple  ;  the  vulva  is  placed  clooc  Iwliiiic]  the 
mouth,  'llie  i;)K)ciu8  is  DVo-viviparoiiH,  ihc  more  mtLttire  embryns  buiiig 
free  ftt  th«  lower  end  of  the  uterus.  Those  arc  rounded  unteriorly, 
gn»<lu!»liy  tH[i(fring  to  a  p»inled  (ail  («>st«riorlj*,  ami  measure  0'35  hy 
O'Onri  mm.  Neither  th»  maiu  wurni  nor  the  life-hietjiry  iif  the  jtaruaite 
id  known.  ¥.  tnrnni.^  hns  l>cen  ffkunfl  in  man,  in  ati  imnifiture  state, 
only  three  times,  iinmely,  once  in  ihe  eye.  once  ency^ted  in  the  yastro- 
Eplenic  iimentiim,  ii.ml  once  encysted  in  tn«  iicidar  conjnndivH. 

Ftlarla  oeull  humanl. —  l-'ntlor  thia  name  are  indnded  prohalily 
several  species  of  minute  tilnniv  which,  from  time  to  time,  have  Ijcen  found 
pithflr  in  the  crystalline  lens,  i"  the  vitreous,  or  in  the  aqueous  humuura. 
Similar  paraj»it<^s  arc  found  in  the  lower  animals  ;  it  i» 
probable  thiit  those  which  have  been  found  in  man  are 
normally  jiarasitic  in  InMiste.  Thwir  zoolof^'cal  character.i 
and  [lathnlojiicjil  cffecLs  are  erjually  uiiknown. 

Fllaria    restirormls,  FUarla    hamints    oris,    Fllaria 
lablalls,  Fllaria  lymphatlca,  Fllaria  volvulus. — Eiirh  of  pm.    tr.-ruoHa 
(ln*«e  hjia  been  found  once  t.r  tH-ice  in  man.       A»  lliey     lc^mI.'" ***"''  *"' 
u|ipoar  to  be    properly  pariisites  *jf    the    luwer    unimalB, 
and    to    have     little    pcvctical     intero*t    us    rif;flrda     man,    the    reader 

is  rufetTwl  to  syitteraatic  worlcs  on 
hclminthology  fur  further  infurma- 
tiun. 

Fllaria  loa  is  indigonmia  and  con- 
fine^l  to  the  Wci9t  Coast  of  Africa, 
where,  in  many  districts,  it  in  not 
uncommon.  It  Jivee  in  the  sub 
riitiineoua  aroolar  tt5£tne,  wandering 
jiliout  tlie  IkkIv,  and  causing,  when  it 
approaches  the  skin,  a  certain  amount 
fti  localised  itching  liud  irritation. 
It  occaaioiiftl  1  y  appear*  in  the  eyelids 
or  under  the  conjunctiva,  and  there 
^ives  rise  to  much  jKiin  luid  cunge»- 
lion.  F.  Im  is  u>iually  from  30  to  40 
mm.  long,  ii.nd  about  as  thick  m  a 
line  (iddte-»tririg,  lt«  aiiali'my  and 
lift,'-hist*H'y  are  very  tm[>orfL'ctly  known. 
It  ia  ov(hviri|arouB  in  the  flcnfic  that 
when  1 1  If  embryo  leaves  the  parent 
it  \»  still  unvloi'cd  in  the  uggsholl, 
which  now  forms  a  ahenth  as  in 
Fi/'tri'i  ji"''tnrn/i  and  Fihtnn  tHurna  ; 
¥la.*^-m^haI^>a^amtaintAxrm^%[^bou^'  cdiisiderini;  tliifl  cireumstanee,  its  locn- 

tion,  the  characters  of  ila  embryos, 
and  its  peculiar  geographical  distnbution,  it  may  he  that  F.  loa  ig 
the  mature  parental   form  of  F.  iHnrwi  <\i.   10(16).       Kev-eutly  I    had  an 
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iil)]}i>rtiniity  tif  t-xatiiiiiiii^  llirvf  rtjHxrimitnii  <tf  tkb 
jwrasiite.  Two  nf  I  hem  had  bncii  nunioved  bjr  IH. 
Argyll  Itobortwn  from  itti  Engli»h  lady  vbo  had 
rcnitliHl  For  Rtiino  time  in  Old  (.'alalnr  ;  one  of  thrta 
—th(^  first,  removnl — wns  a  nuiln.  After  an  iiiUtTTBl 
rA  s<*\>>ntl  months  tfav  iH><7«)nd  paratiiu*  tipffettrad  awl 
ill  lilt!  MiiiK!  t^vt- ;  it  ]irnviMi  to  Im>  »  female.  I>r. 
Logan  of  tjverpool  aUo  r<tmov«d  M^tne  tJtne  n^  > 
ni.-ila  F.  Iva  from  the  oyelid  of  tin  £nglubliuui  ioug 
i-c'iident  in  Wwtem  Africa.  From  them  thiw 
.tliecimriut  niAny  nf  the  chnracteni  of  Uiu  |MnMt« 
vould  l<t>  made  out.  The  male  (.Figs.  47,  4if) 
mcartiiN's  2.")  mm.  in  length  liy  03  mm.  in  l»r«*aihh 
he  hiw  a  simpK'  mouth,  an  incurvated  tail,  tan^'uii; 
two  rather  short  unequal  gpiculea.  and  al  lout  fire 
pairs  of  papillfe,  four  of  th«  pairs  being  very  Itri^e. 
The  cliititioiu  integument  '\*  i>priiikli.*d  o\vx  with 
numeroUH  hemispherical  (H>e>w8.  The  female  vrono 
la  coiisidrniMy  larger ;  it  is  prohahly  t*>  h«T  th«i 
I*iiL-kfU'L')»  measurementit  given  alwve  ivfer.  Hrr 
iiitcgumeni,    u    nUo    huaprinkled    irith     chiLinou* 

T'fiiiiurnt. — iLxmioii.  It  ift  the  ciut<jm  among 
certuiii  triliie«  of  negroes  to  drive  U  from  the  e^ 
)iy  pWing  a  few  grains  of  mU  in  the  eriiijunrriv»l 
Kir  -  siiniutimus  they  remove  it  hy  m«ana  of  a  Fhv|i 
thorn  urtcil  an  a  iK-edie. 

Fllarta  medlnensls — (Synonynu :  nnemtn^ 
tunHnrtisi^  Uiiinea-  worm,  Dra^&noau).  — Thil 
]Kii-aeiLfi  i»  endemic  in  many  parte  of  India,  m 
I'ursia,  Bokhara,  Tiu-keatan,  Arabia,  alung  th« 
eua^ts  of  the  lied  Sea,  ia  Tropji'al  Africa,  and  ia 
Diit-'  or  two  ftfiuts  in  the  iropital  purta  of  Sondi 
America.  In  soida  of  ihe«o  place*  at  certaa 
scjiHono  of  ihu  year  nearly  half  tbo  population  u 
afl'oct^^l. 

Although  AK  a  nile  only  one  W(>rm  ia  prvMOt 
at  a  rime,  in  countrJfK  where  ihv  [winuit**  is  trrj 
prevalent  two,  thr»o,  i>r  four  arc  not  uncomiaoa; 
and  cii-ses  are  on  record  in  which  as  many  aa  thirty 
i-uexinteil  in  one  person. 

Only  the  fcm&lo  worm  (Fig.  49)  U  knowu.  Um 
habiLit  i»  the  ^nlicutaneoiiH  and  intcniius<-idar  <«•- 
nocti%'o  tifistK!.  Her",  uncinxcioiuly  to  lb*  buat.  ^ 
attains  a  great  length.  Some  specimens  tamamt 
as  much  as  six  feet,  others  again  iu>t  more  thaa 
one  foot;  threo  feet  tnay  be  stated  »%  an  aven^  length.      The'   Iwradlh 


FtLARlA 


lo<Si 


w  about  one-tenth  of  an  incli.  Thu  lieatl  em)  of  the  worm  is  slightly 
tji|>erc;(l  (h>wn,  aikI  tlinn  uliru[itly  liiinuited.  'X\w.  minith  is  toiininal, 
anti  sniTfiundeci  by  two  larpe  and  six  BnuiUcr  piipilljp.  The  Wly  is 
white,  fjiintly  transversely  striated,  uniformly  cylindrical,  fiiin,  very 
nxtenjiile,  iind  havin^^  a  breaking  strain  of  alumt  clwoii  ounces.  The 
tail  turminatps  abruptly — usiiiilly  in  a  amall,  sharply-bent  hook.  The 
wlimentiiry  ciinnl,  thnist  to  one  side  and  compre&sed  by  the  gravid 
uterus,  \&  a  fine  tiiltit  whirh  iiiiin  backwanis  from  the  mouth  to  near 
the  tail,  ■where  it  terminatos,  without  opening  cxtcmally,  by  merging 
in  the  muBculo-cutaneoiw  body-wall.  There  ia  no  vagina ;  this  appeam 
\A\  have  be«n  obtil^ratoil  at  an  wirlier  Btagi'  by  the  inordinately  developed 
uterus.  The  latter  organ  nins  from  hoad  to  tail  hB  ono  continuous  and, 
relatively,  enormoui  tube  packed  with  millions  of  free  embryoi. 

I  have  recently  pointeri  out  elaewhnre  the  process  by  which  the  einbr.o 
draciinculi  quit  the  body  of  the  viLginateti^  parent  worm  and  that  of  thcii' 
hnmiin  host;  it  is  an  interesting  one,  arrd  has  a  very  practiced  bearing  on 
treatment,  When  the  parent  dracuncnUis  approaches  miit-urity.  shB  begins 
to  move  slowly  through  the  tisanes,  head  first,  and,  in  'JD  p^r  cent  of 
cases,  in  a  dowciward  direction  until  her  head  arrives  at  foot,  ankle,  or  leg. 
The  heiid  then  drills  a  smn-ll  hole  in  the  tierma,  Bi)aring  the  epidennis. 
Over  this  hole  a  l>ulla  fonns>  prolwbly  induced  by  the  irritating  pnii]>ertieii 
of  some  secretion  or  discharge  from  the  worm.  In  tho  course  of  n  few 
days  the  bulla  ruptures,  disclosing  a  small  miperficial  ulcer  with  the 
aforementioned  minute  hole  ill  it«  ceniie.  Sometimes,  on  ruptiue  of 
IhG  bulla,  though  ihie  is  by  no  mniiriB  usual,  the  head  of  the  worm 
18  seen  protrnding  from  this  little  hole.  If  now,  whether  the  head 
protrude  or  not,  a  little  cold  wal«r  Iw  poured  on  tho  limb  in  the  vicinity 
of  the  dracunculftr  ulcer,  a  minute  «iimniity  of  a  whitish  fluid  is  pre- 
sently seen  to  well  up  from  the  wnlral  hole ;  or  a  small  tul>c,  at  first 
pellucid,  then  white,  is  Mwn  to  be  slowly  pxtrudetl  from  (his  hole  to  the 
extent  of  about  half  an  inch  or  ev(;n  mon-.  Suddenly  this  little  tube 
ruptures,  it«  content.-*  Iwing  spilt  over  the  nicer,  Thi;  whitish  fluid  alluded 
to  is  part  of  the  ut«nu«  cont^jnts.  and  the  little  lubw  in  part  of  the  uterus 
vtai^lf,  which  the  worm,  stimulated  by  iho  water  jxiured  on  the  limb, 
forces  at*  a  prolajwus  through  her  month.  That  this  is  what  taktv 
pWe  ia  proved  by  a  micnjsiropii;  cxaminaLicm  of  the  Huid  reftirred  t^), 
which  consiala  of  a  mass  of  seething,  wriggling  dnwunculus  embryoii. 
This  discharge,  with  or  without  visible  prolai^siis  of  the  utenis,  is 
repeated  at  short  intervals.  In  thii  course  of  utiuut  a  fortnight  the 
worm  has  extruded,  and  emptied  hor  entire  ntcnw.  She  is  now  ready 
to  quit  boi'  host,  and  often  she  will  do  so  s[X)ntaneous!y.  Generally 
she  can  be  readily  removed  by  guntle  aii<l  intei'mittuut  traction  reuowed 
at  intervals  during  a  clay  or  two. 

The  reason  why  instinct  leatls  the  dracunculus  to  deseend  to  the 
foot  or  ankle  before  Wginiiing  to  uniply  Iut  uterus  is  obvious.  These 
are  just  the  parts  of  the  body  whith,  in  a  warm  climate  and  in  naltiral 
conditions    of    life,    are    most    likely    to    be    brought    in    contjict    with 
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wkl4^.     The   rra.'ioii   why    ttie  <>xtntfliim   of   embryos   is    (mivokod  hf 
contacL   of    the    limb    with    water    in    oqiiiilly    obvioua,     fur    liia    next 

ktop  in  tbo  dovelopment  ol  ilw 
embryo  is  tnodo  in  thU  denian. 
It  j»  tnie  tbnt  the  dntciincalus  toai*- 
tinics  reaches  tho  Huiooe  at  other 
points  of  the  Itody,  bnt  mA  an 
event  is  cninparutively  rnre  mkI 
manifestly  abnonuaL 

The  embryo  dra^unruliui  (Ti^ 
61)  (0  6  by  U-'n|75  turn.)  ut  a  jiHi^ 
trunaversely  atriatci)  animalcak 
provided  with  &  alender  tail  oteUff- 
ing  about  twolifthii  vf  tbv  cottn 
length.  A  rudinicntan'  alimcntaiy 
cniial  uk)  two  curioua  little  >ao  (Fl^ 
53)  placed  fu^i-rw  ni  ibc  baw  uf  tk 
tail  are  readily  made  mit.  The 
l>o<ly  of  the  emliryn  is  nut  cylis- 
drical ;  it  i&  distinctly  flattened.  The  littlv  animal  swims  atx^ut  in  lb 
water  very  actively,  and  can  Iw  Itejit  alive,  e«pecudly  in  nuidily  wata*. 
for  at  leaat  a  fortnight.     Il  can  be  refluncitaud  even  aft4*r  dcoiccntioo. 

Ita  next  step  in  develojMuent,  as  pointed  out  by  Fedacbenko,  la  mwli 
in  a  fresh -water  cycloiia,  whutte  Ixxiy  cavity  it  eiii«n  by  iHtn«tratiiv 
the  joints  between  the  venti-al  piaU*^.  In  the  ryclopa  lb«  ywiBg 
Hlurin  undergoes  a  n)otamor[>ho8i8  which  ia  completed  in  about  fitt 
weoka.  In  this  condition  tt  is  believed  that  the  filaria  is  traiuferred  la 
the  hiiniuii  stonmoh  in  drinkin)t- water.  It  ia  conjecttired  that  the  cyckat 
ia  thuroin  digested ;  and  the  parasite,  being  thus  set  free,  iHtnrtratoa  tM 
alimentary  canal.  Nothing  i.i  known  aa  to  when  or  where  itnprtrgMtiiT 
occurs.  It  is  believtxl  that  the  jiarent  woi-m  take*  aliout  a  yetu"  to  mtk 
niaLurity. 

I  have  twice  re|>eated  Fcdachenko's  experimenta  withembrjro  gninaa- 
womu)  procuivd,  in  the  way  I  described,  from  Lascar  paiivnLa  in  tlr 
8t^amen's  Hospital,  Albert  1)ocka,  luing  cyclopti  from  |>unda  in  tbe  iw^h 
boitrhfXMl  uf  London.  Placing  thu  embryos  and  th/e  ryrlopB  togalhv  IB  a 
wati-h-glaKK  in  the  t-vi'nin^',  on  tbi-  fallowing  roorning  1  found  that  naiiy  of 
the  young  guinca-wonnM  had  transfernyl  thcmselre*  to  the  hodv  cavit? 
of  the  cyclojw,  wherv  they  coiild  lie  rejwlily  seen,  in  »om«  iiuttattixa  ni  |»» 
digioiut  numbers,  n-riggling  uboui  quite  actively.  In  my  expertmnM 
inotamorphosia  occupied  a  much  longer  time  than  in  Fcrliw-hfnko's ;  It* 
after  seven  weelot  the  firvt  ecdyaia  and  shedding  of  the  (ail  had  »ntr  t«wa 
completed  in  Aumu  of  iba  worma,  others  being  still  pro\iiIr4l  with  tath 
and  transvenely  striated  iiitegtmient.  Pmluibly  this  delay  wiw  owini 
to  the  lower  temperature  of  our  English  rliniate ;  biii  from  what  I 
have  seen  1  have  not  the  eltghteat  doubt  tlmt  Fedscbenku'a  tUmttwumU 
about  the  role  of  cyclopit  in  the  life-hisiory  of  the  guinea-wons  ar* 
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Babfttentially  conwct.     The  embryo  guineft-worm  will  not  enter  the  Iwdr 
oC  da]>litiia. 

Ihikti  Eave  tbat  (ho  u|>{>canioc'e  of  a  guiaca-woi-ni  is  iiRualijr  prr- 
cerled  W  a  transient  nrticarini  eruption  often  aixomiiAniei]  liy  vomiting 
Beyond  ihif,  the  ucca«i<inul  fiMfliii^  as  of  a  cord  below  the  Dkin,  and  lk» 
Itiilla  as  before  descj-ibcil,  ibu  worm,  if  not  interfered  with,  girea  riir  at 
first  to  MO  ttymptoms.  Should  unintelligent  attemptR  at  premature  wctnc' 
tion  \v.v\  to  niptnro  of  tlie  para«it«,  the  con«e(|uent  extra.\*iw»tinn  ^i 
millionHof  i>nil>rroiiii)to  the  ItKSUatt  it  almost  sure  U>  give  rise  t4>  violent  nm- 
stitutintud  disturhaticc — 1<>  alwtce^  sloughing,  and  similar  locnl  tnmlilp:* 

Trr'ilni'-Hl. — When  bIic  first  Hhow»  berMclf  the  worm  fthoiild  l>e  Irft  •(•■n^ 
ami  can-fully  protected  by  frei[uentiy  renewed  water-dreesingB.  Thi:  ]mtu 
ought  to  bo  douched  several  times  n  day  with  colil  wat^»r  to  eacaanf.* 
parturition  and  ut«rine  exti-iwion.  When  she  u  f\mtc.  empty  mmi  htpm 
sponiarieously  to  emerge,  ber  cxiL  may  be  facilitated  and  am  iiUwTil 
rupLure  prevented  by  rolling  the  body,  as  it  emerges,  on  a  pMW«  t4 
wood  such  as  a  match.  Injudicious  attempts  to  wind  the  worn  ool 
before  bHo  has  emplii.vl  herself  are  to  t>c  deprecated,  as  they  are  nearly 
mirc  to  end  diuuitrously.  If  the  entire  worm  can  be  niade  oat  dm- 
tinctly  L'uilud  up  just  uiidiT  the  ekln,  she  mny  be  rcinovixl  lhrou|!:h  aKMaQ 
inri^ion,  a  1o«»p  being  h<Hike4l  up  with  ii  tinger,  whiUt  the  aurroundng 
tissues  are  can-fully  kn«5idcd.  Ijitcly,  injeetions  of  solution  of  bichlorid* 
of  mereury  (1  in  1000)  into  the  track  of  the  wunn,  injecting  it  as  soon  u 
the  pnmsito  boginii  to  irriuite  the  »kin,  have  been  advocated.  One  injec 
tiun  rtiitliue-s.  The  worm  i*  kdled  ami  ia  miid  to  be  a)]vior1*p<l  like  a  piece 
of  Hi4cptic  uatgut.  Rijcent  oiNrervatioiia  seem  lou«l4iblifth  the  valae  of  ihi* 
ireatmi'nt-, 

Occni^ioTuiUy  the  guinea-worm  fails  to  penetrate  t^e  skin  or  dies  at 
an  earlier  stage  of  development.  The  worm  in  this  case  I>ec4~imua  rretifiad, 
and  8ometime«  may  be  fctt  a-t  a  hard  mnvtJuted  cord  under  the  »kin  <4 
the  leg-  8ueb  crelilieil  womia  ilo  no  harm  ami  ought  not  to  \m:  tntcrfcrad 
wiih- 

FUarla  sani^ulnis  homlnis, — This  t<*rm  is  applied  to  the  fr«w 
tonjnl  embryos  of  various  bpecios  of  tiUrial  ))ani«it<«  wfaoati  parental 
forms  lie  in  the  tissuoe,  lymphatics,  or  blooil-%'e&6elfl;  and  wboa«  yt»a% 
circulate  in  the  blowl  of  man.  From  tlie  ditt«  (1872)  44  Lcwis'i 
discovery — that  the  blood  of  man  ocouionally  contains  those  em 
parasites — up  to  the  la^t  few  years,  it  was  supfweed  thiit  there  waa 
one  such  R{iecios  of  MoiKl-worm.  Itet-eutly,  howfvcr,  1  tutve  abown  ikrt 
the  subject  is  \ary  much  more  complicated,  and  that  th<*re  are  at  }t»A 
four  if  not  five  Buch  hiematozoal  embryos,  eaefa  belrm^ing  to  a  ta» 
rate  and  distinct  sfwcics,  and  each  probably  ha%'ing  ita  own  spmil 
pathological  ruUtions. 

It  is  very  probable  that  many  more  species  of  such  hirinatozoa  wul 
)>e  discovered  huivaftrr.  It.  wonld  xcom  that  the  hoiuan  bliMiid,  as  wrO  ai 
the  blood  of  many  of  the  lower  auiuialK,  especially  of  birds,  ia  «  fitting 
nursery  for  the  young  of  an  extenaiTO  fauna. 
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It  18  of  the  utmoBt  jmpnrtiiriro,  tlinrefiirB,  if  we  woiilil  avoid  hope- 
less coitfiiHion  and  iidvniice  tiiia  new  departttre  in  [uuhulugy,  tliat 
ibe  grwtlest  core  lie  Uken  to  identify  ihe  dilTurfnl  sjiBcica  —  <H»- 
gnosing  i>iie  from  the  othflr  a«  carpfnlly  as  we  would  snialt-pnx  (mm 
measles,  |>atho|^enocic  fram  saprophytic  micro-orgnniKms,  veiiunKins  frmn 
harmlcw  Bnake«.  It  is  m>t  mfnicJent  to  chronicle  in  t^te  n^nml  of 
a  case  that  "filarite  were  found  in  Ihe  blood";  wfl  miiat.  specify  the 
Bpecios.  and,  if  ib  be  a  new  one,  describe  iiccurately  its  uppearaitce  ami 
habits. 

The  fiiarite  mngnini*  are  long,  blender,  tmnsparent,  gracefiilly-fonned, 
euake-like  orguniBiuB  which,  whfii  seen  uiidcr  the  microscopic:  in  newly- 
dnvn  blood,  exhibit  a  r«mnrkabte  activity  in  coiting  and  uncoiling 
tbomselvv^,  in  wriggling  und  lashing  about  in  incei«ii»ni  and  rapid  move- 
ment uraoiig  the  cnr]ni&clc8.  They  reniaiii  alive — their  niovonients 
j^dually  Blowing  down,  iiuwcver — for  days  on  the  slide,  provideil  the 
blood  be  kept  from  drying  up  and  at  an  ordinary  temperature.  Videw 
posBeesed  of  considondjle  cxperiem-c  it  is  difficult  for  ihe  obflervor  to 
arrive  ut  »  diagnosis  of  any  jKtrticiil«r  siK-ciint'ii  of  tikria  when  it  in  lir»l 
mminted  on  lim  ^Itde ;  but,  a^  movement  slows  down,  diagiiosie  of 
species  ia  by  no  means  diffictilt  if  the  following  point*  ha  attended  to : — 

I.  The  presence  or  alisence  of  periodicity  in  the  apiK-aiance  and 
disappe-inince  of  the  endiryos  in  the  bhwHl ;  and,  if  ].«?ri[Kiit:ily  be 
detected,  its  nindt-.  Thna  one  hp^^cies  uf  filaria  (/'.  iliunta)  appears 
during  the  day,  disappearing  during  tbi;  niglit ;  iinulbor  epccies  {F. 
naeturwi,  Lewis's  l^laria^  apiH-ars  during  the  nijjht,  di»app(iaring  during 
the  day  ;  whilst  two  species  {F-jia shim  &nt\  f.  jMnungiitiU)  am  constantly 
present  both  by  day  and  by  night. 

'2.  The  preRflUfc  or  absence  of  a  shfialh  encloBing  the  worm.  Thiis 
F,  tliun'ii,  /■'.  nirrtur'tn.  and  /*.  DmiiTi/mrii  aro  enclosed  in  long,  trailing 
Bheaths,  whereas  F.  jivmlmis  in,  bo  to  sjieak,  niLkeJ. 

y.  The  Bhii|W!  and  characters  of  the  head  and  tail  ends  of  the  embryo 
worm.  U  the  former  provided  with  an  armitture,  and  if  bo,  what  are 
its  diameters  and  wppeaninco  1  la  the  Uiil  acutely  pointiHl  or  abruptly 
tnmcateil.  and  what  is  the  length  of  the  Uiper  running  up  to  the  tail  1 

i.  Accurate  mcasurcmeiits  of  length,  breadth,  and  other  features. 

.^.  Character  of  mpvement*i :  Inching  ami  slationary  as  in  /".  diitrna 
and  F.  fi'h-fifriiii,  liiniiing  and  locomotor  an  in  /",  /<ci>f'j h.«. 

6.  Assoeiaced  [mthologimi  conditions  if  such  be  present. 

7.  Country  in  which  the  parasite  waa  arquirfMl. 

S.  Zoological  characters  and  exact  seat  of  any  parent  worm  which 
may  be  found. 

if  .ittentlon  bp  given  to  tbette  points  a  correct  dingiiogii)  can  be  arrived 
at  in  nicuit.  innt 311  (.'<■«. 

Ttcknufur. — To  nacertain  the  presence  or  Absence  of  filanjp  in  the 
blood  of  man  or  animal  the  most  rapid  and,  at  the  same  rime,  riioiit 
tnistworthy  m«tliod  I  have  employed  is  the  following,  w^hich  has  the 
additional  advantages  of  mil.  entailing  tnicroscopic  examination  until  such 
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time  M  may  mtit  tbn  convAnionce  of  the  observer  ;  tuoreovor,  deling  u 
it  do«8  with  a  compHrativuly  Wvpi  ■.[luiUity  of  MoocI,  it  i»  sure  to  nmi) 
the  imniHiU'H  if  any  lie  jirfttmit  and  fitw  in  ihe  ciiTulatiuiu  Th«  Uuod  i> 
procured  in  the  ordinar}'  way,  frmn  a  linger  iii  man,  or,  in  tka  omt  A 
the  lower  aiiiniAls,  fp>m  any  part  not  covered  wiih  hair.  When  %  Wp 
drop  has  welled  up  from  prick  or  incision  the  ciitirtt  atntHUit  M  vta^ 
forred  t<>  a  gliiiu  nlip  by  iliihbing  the  centre  of  this  on  th«  fcloal 
The  blood  is  then  spread  out  on  the  slip  with  a  m-eUJe  iit  »  ftirfi 
unifonn  film,  exU<ndJttj$  over  an  area  of  about  onu  itich  hy  une  inch  lai  » 
hftlf.  The  «ltp  ift  then  laid  on  its  nnchiirged  Burfnco  till  dry.  Tkr 
blood  may  1)c  stained  ae  soon  a«  tt  is  dry  ;  or  the  slip  may  be  LibcAM  ud 
parked  awny  till  a  more  oonvoiiienL  time,  'llie  bliKMl  is  best  atuned  b; 
inirnentirig  the  nlide  for  about  an  hour  in  a  vory  w«_-ak  watery  ■olMinii 
of  fuchsine,  one  or  two  drn|«  of  the  sauiratcd  Hlo>h<)lic  aolatxn  •• 
the  nunoo  of  water :  or,  morn  ijiiickly,  by  n  2  i^r  cciil  aolutiM  xi 
inetbyletie  blue.  If  it  bo  fonnd  too  deeply  stainrd,  ii  may  Ir 
decolorifttMl  by  washing  for  b  fe**'  »«comls  in  a  w«Uc  mlutioa  of  acct* 
acid,  three  or  four  drops  to  the  ouna-  of  water.  It  may  ihon  bf  n 
aiuin«<l  wel  ur  dry,  with  or  without  a  cover-glass.  A  iiuif{iitf\  mg  p»tm 
of  sixty  to  eighty  diameti-rs  suffices  to  shoir  the  tilarim,  whii^  vitk 
certain  whit*  blood  corpiiacleB — in  the  caKi-  «rf  fnch^iiie  prepnnUJon* — tn 
the  only  stainei)  objei'tii  in  the  field.  liapidity  and  thoruughnoM  ui 
secured  by  usin);  a  mechanical  stiige. 

To  study  the  movemenui  and  anatomy  of  the  filorigp,  sli'dea  of  frek 
blood  mu«t  be  tuvd.  Ordinary  wot  preparations  are  nuwlu,  cmn  liaBf 
taken  tliat  tlxiv  nre  not  too  thick ;  the  film  should  be  no  deeper  ihM 
one  row  of  c(trpnsc-le.<).  If  the  cxiiminatinn  is  tu  be  prolan^:<<l,  iCJ^H 
it  is  to  be  rauowed  at  intervals  during  tteveral  daya,  the  aliUea  had  bewV 
be  sealed  with  vH^line.  .Search  should  be  made  for  the  filarisp  vith  iJh 
low  power  mentioned ;  when  they  are  fnnnd  they  can  he  nmlmd  and 
examined  with  higber  power*.  To  nee  the  sheath  a  magnifying  puww 
of  400  diamotei-s  suthrvx  :  to  make  ota  the  structure  of  ihc  bead  and  iW 
V-spnt  a  good  condenser  and  an  immersion  lens  arc  nece«MT.  a 
iiinributid  tiUiia  i[i  a  tleld  free  from  corpuscles  being  idected  for  sta^. 

Fllaria  sanguinis  homlnls  diuma. — Only  the  free  etDbryotitc  form  of 
this  parasite  i»  known.  The  writer  found  it  three,  pOMibly  fottr  ttiBt» 
in  the  blood  of  negroes  fitmi  the  West  Coast  of  Africa,  frooi  OH 
CalaW,  from  Duhonioy,  and,  po«sibly,  from  Bama  Hanteka  on  Uw 
Congo. 

Excepting  that  F.  diunut  appears  in  the  blood  during;  the  day  it 
closely  rejtcmhles  F.  naetuma,  binng  sheathed,  sharp-tailed,  pfMMMsin^  e 
central  granular  aggref(ation,  a  V-spot,  and  having  aimilar  dtmenaisBs 
omi  i>nd  general  movements  (see  F.  norttrtut,  p.  1066), 

The  diurnal  [K-riodiciiy  of  F.  Jiurtia  hat  boeu  thorouphlv  made 
As  regards  the  pcira.'tite  thi.4  in  an  ini|>ortani  pbyHiolo^ciU    fiirt, 
■utticimit  to  establiith   the  apocilic  independence  of    thin  tibiria  fraoi  F 
nocfurno,  Sfleing  that  it  implies  a  diflerent  interuiediate  boat,  m  iliin«rmt 
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Ufe-liiiitory  and  therefore  a  clifferent  parciibi]  torax.  Ordiiuirily  F.  di»nM 
begins  to  npfietir  in  the  ]>eriphf>nL]  ch'ciilittiun  almiit  f^  a.m.,  inercascs  in 
numl>i>ri*  till  about  I  '2  or  I  P  M,,  rJct-reasL-s  in  numbers  ii8  evwiiing 
apprcuK-hos.,  and  (li«Lppi!ar«  for  tbc  mii\il  ubout  9  I'.M.  Tbis  poiiodtoity 
I  have  «bi*ci-ve(I  ii  minimi  nod  during  irniriy  weeks. 

Baling  the  cnnje^^tiii'c  on  the  f»ct,  whrcli  after  all  might  have  l>evn 
but  a  coinciOcnce,  that,  one  of  my  /".  diurnn  jiatieuUi  had  prtviouely 
suffered  froTn  F.  loti  under  the  conjiinctiva  of  one  eye,  I  have 
Hiimiotetl  th:it  F\  ['Ml  iiiAy  be  tho  |wr«nl«l  f«rin  of  /'.  diarna.  Their 
identical  geogmphiiul  distribulioii—botb.  ho  fur  u»  known,  being  coiiliiiod 
L    U>  the  ^Veat  Coast  of  Africa— favouw  «uch  a  supposition. 


m- 


Pw.  SB.— r.  |rriCiliu(xl9l!^    Pnnn  a mlcro-jihotogrmpb  by  Ur.  AttAmw  Frlogl*. 

The  intermediate  host  is  unknown.  Possibiy  it  is  a  bUxHl-siiL-king 
dipteroiH  insect  — 1'hri)a>p.<  diinuivthix,  the  "mftngro%e  fly  "  —  whith 
abautidii  tind  i«  rery  troublegome  and  voracioiw  on  dome  of  the  Wwt 
African  rivers. 

So  far  as  known,  F.  diiima  is  not  rOHponsible  for  any  pathological 
conditiifit 

Fllaria  sanguinis  homlnls  perstans  (Fig.  ."SS). — This  hlood-worm  in 
connidftubly  tliinner  and  Hliotior  th;iri  /'.  liim-mt-  uiid  F.  wdurttn.  It  is 
fimherdialinguiished  from  them  by  notposseasingaahiailh,  by  its  truncated 
tail,  by  the  absence  of  a  centnd  grunular  aggregation,  by  the  chantct^'rs  of 
its  oral  armature,  by  it*  mavem[<iit«,  and  by  the  nbwcicu  of  ]>eriodicity. 

Ite  average  dimensions  niuy  be  set  down  iit  '23  nun.  by  VOit>  mm.; 
but  as  it  h»5  the  habit  of  extending  and  attenuating,  and  of  ehortcning 
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and  ihickeniog  itself  as  it  travels  about  in  the  blocxJ,  sn  approximAte  awf 
avenigo  nicasuremetit  only  can  \k  t<ivt*n.  Ab  nirejuiy  mnnlioniMl  it  hu  no 
i*heAl.li.  Th«  thickest  fiurt  of  tho  txxly  in  iiltniit  ono-thini  of  (he  disuOM 
W-k  from  the  hend ;  fram  this  [K>int  it  ^mihtnlly  Hlopea  off  to  the 
iiUniptly  tniricato<i]  tntl.  Thu  ImhIv  it;  homi^riL>miH  tbrougfacMl,  no 
L-entnil  gnuiulni'  aggfcjiation  atiH  nr>  V-T^^t  or  otbt^r  rltntiiifipitabiiij 
feature  bviiig  usible.  The  head  end  is  armed  with  n  iuIduU).  excnd- 
ingly  delicate,  filiform  spine  set  on  whnt  looks  like  a  papilliL  Thn  tpiM 
»ri<l  pA|>ilU  are  constantly  An^  rapidly  protruded  and  retraetod.  In 
addition  to  vuiy  active  M-ii^ling  niovementa  F.  pfrdans  tmvelc  aTmut, 
often  very  rapidly,  among  the  coi-punrle^  the  attftriiution  and  ext4»uaaa 
i»f  il8  IhhIv  fai-ilitatiiig  iln  peii?griii»iinnft.  At  no  time  very  nuinerqtt« — 
Buineiiuies  only  three  or  four  oi>  a  alido,  rarely  aa  mnriy  as  turt^ty  or 
thiixjr — F.  pefsttins  can  be  fotind  ns  readily  Ity  day  as  by  ni^hU  It  Buy 
be  assovuit«d  with  /*.  Jutrmi  or  with  F.  iwriumii,  or  with  Itolh. 

Considering  lla  reiniirkable  locomotor  habita,  its  eeplulif:  armatun, 
and  the  flh«ence  of  the  sheath  which  in  other  bluod-wnrmaarls  hm  r  nioult-, 
1  believe  that  /'.  jiml'nii  leaver  the  bliMxi-veiwel  by  it»  own  efTorUi,  awl 
had  H  Ktmewbat  ditt'crent  life-history  from  the  tihcathed  and  non-loai- 
motive  filarial  W^at  this  lifc-bifOory  may  be  i&  at  present  a  matter  kA 
conjecture. 

So  far  AH  known,  F.  peniaiu  ift  strictly  confined  to  tho  NVost  Coatf 
of  Afrif*  and  adjoining  "hinterbmd."  There,  in  some  districtH,  quiu 
two-LhinU  of  tli(»  inliabiLuuts  ane  atVected  l>y  it ;  in  other  iliotrictA  it  io  not 
no  prevalent,  inrbilHl  in  yet  others  and  neighbouring  dii^lrictii  it  a|]|iean 
to  he  abm-iit.  I  fount!  it  in  tbc  btoixl  of  negroes  from  the  Con^:o,  frott 
Old  Calabai',  and  from  other  places  on  the  \Vu«t  Coaat ;  but  I  rniirely 
fuilrxl  Ui  finil  it  in  the  blood  of  fifty  DHhomoyana,  nor  could  I  f\n%\  it  in 
the  blood  of  the  many  Africans  I  have  cxamincfl  from  the  KaHt  Coast,  or 
in  negroes  from  the  WcbI  Indies. 

The  pftrentnl  f<trm  of  F.  j>frMans  \n  nnknowiL 

Certain  circnmstancea  common  to  thi^  blood-worm  and  the  peraliar 
African  disease  called  sleeping  liickness  or  negro  lethargy-  ]ioinl  la  a 
probable  relfttionithip  between  tho  two.  Thus  l»otb  aro  indigenous  and 
strictly  confined  to  the  West  t'oast  of  Africa  and  ailjoinitijt;  ccnintrin : 
both  affect  certain  di-itrirLi  in  this  arvn  in  an  ap]artmtly  capriHoui 
wiiy  ;  both  can  be  cxpc)rti>d  ns  it  were,  n>main  durmnnc  for  tnitriv  \rmi%. 
and  then  declare  tbcmiielves ;  neither  is  directly  o-immumcahle ;  both 
affect  all  ages,  Imth  sexes,  and  any  ocrupatiun ;  neither  is  h<tr«di1j>i7. 
and  noilhor  in  curable.  TheAe  an^  remarkable  and  aiigpcvtivo  nm- 
cidenceft,  the  significance  of  which  ia  further  accentuated  by  tbn  fact  thai 
F.  ptrstatui  Iuir  frequently  liecn  foumi  in  the  blood  tn  aleeping  iiiitnii 
[PuU  Art.  on  "Sli'<>ping  Sirkneas,"  p    |xi  ] 

FHarla  sanfruinis  hominis  nocturna  'Fi^.  M)  w»s  first  disrovArw)  by 
l>emiin|iiar.  in  1^63,  in  the  (had  from  a  rhyluus  dropey  of  thit  tunia 
vaginalia  ;  later,  in  1K64,  it  was  foUTMl  in  chyloiM  urine  by  Wiicfaonr.  and, 
aa  already  mentioned,  in  the  blood  b^  Lewii;  in  [872.     Since  that  titne  H 


haa  heon  Fouml  in  the  l>iood  and  in  mu'ibid  cliscbargm  in  luuny  countricK, 
from  EiigUiid  nn  oiin  fiidc  at  lW  equator  to  Austtulia  on  tho  other.  Its 
geugr&plucal  mnjje  i?  thervfore  nn  extensive  one.  I'ractically,  however, 
it  may  be  iiaid  to  he  n  prom  in  en  l  |)ii.tho]<);;ical  i:ict<ir  in  tnj|)ical  and  euIh 
tropical  oountrira  only,  und  in  tlifise  n»ftr<?  cs]H!ciaIIy  in  pnrticrnliii-  districts. 
In  some  pkcce  (for  example,  Amoy,  Itihia)  it  is  to  tje  found  in  qtiity  10  j)er 
cent  of  the  popnUrion  ;  in  other  places  {for  i!XanipK>,  (JiKliiii)  in  us  nrnny  an 
30  per  cent,  or  even  30  per  cent  (fittmoaf.  Siwuking  gcucmlly,  its  rarity 
or  its  frequency  geems  t«>  depend  on  the  presence  of  [>articuliir  species  of 
mosquitoes,  on  the  character  of  the  water  BUpply,  and  on  tlie  habits  oi 


no.  U. — nlarii*  uKliinia(xtOO).    Prani  *  mloro-phoUfcniiih  hf  Xr.  Aiiilnw  l*rlng)». 

the  natives  with  ru^'atil  to  the  use  and  storage  of  water.  It  in  prnliable 
that  the  degree  of  prevalence  of  elephantiasis  is  an  indication  of  the  degree 
of  prevalence  of  J'Uniw  mK:lunia  anion^  the  iwliveu  of  u  coiintiy. 

Tho  genenil  features  of  the  end )ryo-lia'niaio goal  stage  of  this  parawto 
have  nlrea(]y  been  ftiitticiontly  described.  Its  «[K'cial  chnractt^riHtica  are — 
itfi  dimeniiionx — a  Hltl«  over  or  nnder  0'3  mm.  by  0"007u  mm.;  Jla  sharp 
pcdnted  Uil  liuvin^  a  t^ipcr  of  about  one-tifih  of  the  entire  len;;th  of  the 
animal;  an  ilUlefined  graiiuliir  ft;;yreyation,  iwiwlly  vUible  for  a  short 
distance  around  the  axiul  lino  of  its  body  aliout  tho  jujictir)n  of  the 
nnddle  and  pufltcrior  third,  whirh  by  jiartioiUav  methixis  of  staining 
can  be  shown  to  be  a  hdllow  viscus  ;  a  niiniitL*,  buninouB  V-ahaped  spot 
(prn)iably  connfleled  wiLh  rudimenUiry  wuier  vjufcnlur  Kysteni),  with  iu 
ajvL'x  opening  on  the  siirfflL-c  of  the  Ijody,  and  phiced  a  short  distance 
behind  the  cephalic  extremity;  a  similar  but  much  smaller  spot  nnNir 
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the  end  of  thu  uil  -,  nnri  rhu  cf^jihAlic  Hrmatiir«.  The  liitUir  cuiuaaU  <4 
A  retrwctile  and  prctmciiiti  »i\-li]i[K:(l  |>i-o|iuut%  cuwriiig  aii«I  uricuverioga 
thicic,  heinisphcrical  pmlmecis,  which  is  further  provided  with  a  minute, 
lilifonn.  iw-olruMMe,  ajiioal  sjiine. 

'J'he  dlarin  is  enclcmud  in  a  dclicato  shcuth  (Fig.  55),  which,  briqp  Im 

hm^  for  it  n^  it  ivere,  flnnglrai  fn^in  beftl 
or  tJiil,  or  fn*m  Uith,  giving  i-i#o  u>  Um 
appcuraiice  of  a  Ijwb.  Tho  61arik  en 
be  seen  to  move  iMcltwards  and  fimnudt 
insiile  this  KbmLli,  which,  as  will  be  ei- 
ptaincti,  is  rt-ally  iho  rrniniiii  of  the 
vitelline  ni«mt)rtiiio  of  intra-iiUTina  lifK 
This  ofj^AH  xiiln^orvcH  an  imjHirtaiit  Tunc- 
tiuti  in  ibu  lifu  of  thu  |t«trtisit<s — \tA  ahjwi, 
if  I  may  u^  tbc  cxpr«-M»iim,  Wing  to 
net  as  a  inuziiltf  on  Uio  cephalic  amiauui^ 
and  to  prevent  tho  parasito  frum  iuiti| 
these  formitUble  wmiNiiis  pretnatsreij' ; 
for  if  by  ntvans  of  thL-tn  it  petiettmted 
tho  walhi  of  tho  bhxK]  •  rcaiob  of  Ui# 
human  hitst,  and  theroh/  OBcapvd  into 
tho  jwrl vascular  tissues,  it  wonld  fci 
out  uf  the  way  of  ita  intetTnerliate  b<Mt, 
and  have  no  chanc«  of  cuutiutuDg  tta 
development. 

F.  Hiftttrm  begins  to  appear  in  th* 
IMTiphenJ  circulation  ubuut  fivet,  ni,  v 
beven  in  the  evening,  and  tbereafttr 
grsduntly  increases  in  numbvn  up  Is 
midnight.  Aft«r  midrtiiiht  the  nttrabfli 
diminish  in  the  same  (jEradtuI  way  m 
tliey  had  incrca3«d  during;  the  lurlior  part  of  the  nigbt.  Hy  aem 
or  eight  in  the  morning,  6Uvo  for  un  oci'iutiorud  titmgglfr  which  mar  he 
^naHuiU'red  at  any  hour  of  thu  ilay,  they  faare  all  ditutppearod.  Xkfa 
reroarkalil(i  phenomonon,  which  has  >)«en  caUcd  "JUnritii  feriotUat*.'' 
gow  on  tlaily  and  f4>r  yeai-a  It  depends  in  »ome  way  on  phyiiKdfwioil 
conditions  liound  up  with  the  docping  and  waking  habits  of  ib«  bMt; 
for  if  the  latter  nleep  during  the  day  and  kevp  avrakv  during  thu  night, 
the  tilarial  )N*ri<Mii<.-ity  is  corn■fi|M)ndin^ly  inverted.  Fevur  and  irrosuhr- 
habits  uf  filc«p  are  fuund  to  interfere  with  this  pecniiar  pbeoomemHi  bmI 
otherwise  to  break  uji  the  regularity  of  its  nutDtTe^tntiona. 

The  niunlicr  of  lilariio  (Uscoverable  in  the  blood  at  any  ^ven 
will  depend  on  tho  degree  of  infection  of  the  individual,  and  alsv 
the  hour  at  which  thu  cxamin^liun  is  mndc.      I'nder  normal    eondlt 
tho  numlK5r8  in  the  eiivulution,  as  observed  from  day  to  day  in  Uw 
individual,  are  found  to  be  fairly  uniform  ;  but,  as  the  iMrviit  w«mia  nuv 
i|ir>  ;i«  ihfl  iHniilt  iif  nriiili^ut  or  disease,  and  ax  ih'--  fturk  of  j>iuviit 
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m»iy  fi-om  time  to  time  f>e  incr&inecl,  in  the  couree  of  years  the  rtiinibent  of 
embryos  iree  in  the  blood  may  lltidiiat-e  — -incrensiTig,  or  ducrcosing, 
or  disiipiJenring  altogether.  In  Wood  drawn  lAto  in  tlie  evetniim — t*rn  lo 
twelve  o'clock— it  ie  no  uiiitftual  thing  to  find  as  many  as  1 00  punieitcs  in 
a  sin^lo  dmp,  Hnmetimett  its  many  m  500.  Aftstiniing  the  filariie  to  be 
unifmnily  distrilmtcd  throiiphont  the  Wood  of  the  Itody,  this  would  givo 
itn  »ggi'eg;tte  of  some  ^h  miUione  iii  every  pound  of  blood,  or  iO  to  OO 
millions  in  »n  avenige-Aizcd  man.  Xotwithntanding  tfaeee  enormous 
numlfei'S,  their  iiicfJWiLnt  artivity,  and  their  by  no  meJinn  tni^igiiificAiit 
dimemtiouKi,  the  embryo  Ulnrin;  do  no  harm  whatever,  uiid  tho  h<j8L  is 
as  nni-oTiAciotis  of  this  huge  population  in  bis  veaaels  as  he  ia  of  hia  blood 
■x>rpui4cle». 

The  nocturnal  habits  of  the  filaria  are  an  adaptation  to  the  m>ctiirnal 
bsbitA  of  one  or  more  Bpfcies  of  uu»s*iuito,  the  females  of  whii-h  act  as  its 
intenuwUate  boats.  These  insects  imbilK)  the  panisite  wheu  they  suck  in  tha 
blood  of  »n  infected  suhjeet,  and  there.»ifter  the  imnuite  undergoes  a 
meiaiRorphiMiK  in  the  ti**ue»  of  the  insect.  This  metamorpbrwis  h  toin- 
p)t*t«d  at  the  lime  when,  in  the  nnmuil  progress  of  events,  the  latter 
dopoaits  her  ova  on  the  surface  of  tbe  water.  \Vben  the  ninr«<|uito  has 
depoait4>d  her  eggs  she  dies  almost  immediately,  piitWbly  ffilling  into  tbe 
wuter  alongside  ber  eggs.  It  is  presumed  that  when  this  oeeura  tbo 
filaria,  by  that  time  enormously  Increased  in  size  and  power  and  pronded 
with  an  alimentMry  caiul,  jKi^sev  into  the  water,  and  by  thix  medium 
obtains  areeBa  to  the  human  stiimach.  Boiing  its  M'ay  through  this  and 
through  the  intcn'cning  tiMiica  of  the  body,  it  finally  arrives  in  the 
lymphatic-*,  where  after  a  time  it  attaiiw  sextud  maturity. 

The  prineipal  steps  of  thi^t  mL-tiinuiipbosia  consist,  in  the  first  iiwtance, 
of  tbe  OBUipo  of  the  lilarta  from  ibu  sheath  which,  up  to  tbe  time  of  tbe 
arrival  of  the  worm  in  the  stonuivh  of  tbo  niot^juito,  had  muzzled  its 
cephalic  anuature.  This  is  brouf-lit  about  by  the  thiclfeiiing  the  blood 
underii'Hfl*  ;i«  w-mjij  hs  it  id  swalbjwcd  by  the  insfCt.  The  gHxIric  juii-es  bo 
aet  (in  the  lilu<w]  iHirpuscles  that  tlu'ir  Ija-moglubin  eaejii"  ,  it  i.'  [If  .^>Tunj, 
which  thereby,  pmlmbly  (nwiHled  by  absorption,  is  renii«T"l  iimt.'  visrid, 
gnmmy,  nn  J  clinging.  In  this  EtJitc  it  arrests  the  sheath,  as  it  were,  and  so 
enables  the  tilaria  to  ivm  it«  way  through.  This  vomiition  and  eirei-c  of 
bb»od  vincid  frum  csraped  bn-nodglobin  is  roiulily  reproduced  expL-ri- 
nientally  by  chilling  (ui't  fnu-zing)  bliHxl  slides  containing  f-laria* — by  laying 
th*:  slides  nn  ire  for  a  few  hours,  and  (-nluMfnuently  warming  them  Ui  70  or 
^0"  F.  In  bIwKl  so  tpeat<-fi  it  is  ca-sy  to  olwerve  the  filariffi  ramming  tha 
abeath  and  butting  their  way  out,  bciid  Hrst,  just  aa  they  do  under  normal 
oonditions  in  the  stomach  of  ibr  momjnito  (Fig.  S6).  Whftn  the  filaria  has 
got  rid  of  its  sheiilh  in  tliis  vray  it»  ct-phalic  armature  is  unmuz/led,  and 
is  at  oneo  made  use  of  l»y  tho  imrHsile  to  t"in-  its  way  ibmngh  the 
insert's  stomneh  an(|  into  tbe  thomcicr  viscera,  where,  a  few  hours  after  the 
mo9cjiiito  has  fed,  the  migrated  filiiri*  can  be  fnnrui  in  great  abundance. 
Here  for  a  time  the  [mRisite  fiillH  into  a  Mtrt  of  jHituive  larval  condition, 
ac<)uiring  four  lips  and  an  aliniPntJirv  canal.      Finally  it  t;i1(ea  to  growing 
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witli  pnait  mpidily,  hccnmrs  funiisliwl  wilh  n  three-Iobed  fUTtuigemoiit  *; 
it«  cawlitl  end,  and  exhibiu  gi-«it  activity.  swininiiiiK  alwut  (rccly  whrn 

]>laccd  ill  tt-uUT.  It  inuJMiinM  at  tk» 
stage  1*58  mm.  by  0-03  mm.  TU> 
nu>taitiur)ilio»U  btkos  six  or  Mjv<m  lUya 
to  aucMiii}ih«h,  its  coniplction  coDcurrii^ 
with  tht*  d<'|HJ6ilion  of  her  ova  bjf 
nioKquilJjHTiil  WrHiilM<>i|tit>nt  tlcaUL 
f(pi-m6  hitrrmcdLite  Inrtwuvn  this  ■ 
— thai  in  which,  pn^iimahly,  it  imtm 
\\\v  huniiiii  KtoniAch — and  the  matiu* 
ivcirui,  jgomu  ihtx-e  or  four  inchn  in 
Il-ii^H.  found  lying  in  the  I^inphati^ 
Iwvti  not  lnvfi  tra<."«I. 

Tlif  tnaturu  filitrvt  jt'iHurmr  (Fig, 
Q<) — iiBiniMl  hy  Cobl>nl<l  F.  AtmtrvfU, 
after  Bancroft  of  Bristmno,  whu,  in 
1876,  wot)  the  flrat  to  find  it — livr  in 
the  lymphatic*  of  the  tniiik  aiid  u- 
In-tQilit-s.  Tlify  havr  fn'<tii^'iit]y  hoai 
wnouuntcrnd  in  n.T«iit  yi-ans,  th«  ann 
being  UAii&lly  found  in  RaMKiati<ut. 
Somvtiniva  wvcnil — «ix  or  sev«in — an 
found  lu^etbcr,  coil«d  up  ami  tviauid 
about  each  other  (Muitluttd  ^;  in  otlKr 
instance  they  appear  lu  Iju  atretchad 
<mt  in  the  vessel  containinj^  them.  Whi'n  nt-wly  <>x)><m«4m1  tbev  rxhiUt 
Mctive  wrijrgling  mowmentit,  lonkiiiij  like  short  l(>n;^h>«  of  aniniatv^l  whilv 
horse-hairs.  Thv  iiii(le»  art-  particulHrly  active,  and  show  a  great  dispiMi- 
tion  toooil.    Therii;  muture  tiltLnK'iu-c  Iim]j;(fi'inHlii,  fit  mm.;  male,  TO  miit.1^ 
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capillary  (fciuale,  O'l^^  uim.;  male,  01  mm.),  white,  emooth,  and  nnifi 
ill  thlrkness  except  near  cho  head  and  tail,  wlu^re  they  tjtp^r  w^rnvwhaL 
The  tail  in  inmrv»t«d  in  both  sexe«,  epirally  ttristt^l  lik«  a  vine  irmlril  ia 
the  mah*.  which  can  reiwlily  Iw  recugiiieed  by  iht;  nuked  vyo  by  this  featnrv 
ai)  well  ;kti  by  biit  inferior  dimensions.  The  tail  in  both  scxeJt  i>t  bbint  at 
th«  tip,  meaduring  thern  0'ti;i  mm.  in  brcjidth.  I-i  the  fftnalo  <Fi>r.  .V*.  E) 
the  anuB  opens  0*17  mm.  from  the  tij)  of  the  tail,  and  thw  viilvu.  aU«il 
1'2  mm.  0)  Whind  the  mouth.  In  )K>th  »cxe*  the  head  i»  clttl»-iiliapMl, 
the  mouth  bciu);  tt^rniinal  and  wimple  ^Fi^.  58,  C).  Th<^thicfc-lijif*Hl  chwm 
of  the  male  is  ])|aced  abont  0'  1 3  mm.  fr>m  the  tip  of  the  uil  iVig.  58,  A  r). 
He  has  prolubly  four  pairs—not  yet  teen,  hon-ever  —of  ]>re-^tta|  panUlii 
at  least  three  pairs  of  poot-ajial  iNipittif  Imvc  lievn  nuide  out.      He  Imb  abo 
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ttrn  une<|iiii)  .<i))irii]<-ji  (ir  h)  (in  If^n^tth  0'<^  and  0-2  mm.  rT*$i|Kiclivclv)  baTinjf 
rattier  browl,  bn>wnUli-coloureil,  ctiitinixii  bastes  |k-Tigtli.  O'lT  juid  OiS 
mm.),  from  which  t^pring  ]i>tig,  <lelicate,  wavy,  lilamenUitm  nxls.  The  uunu 
Udouljlo  (Fig.  58,  i>).  Tho  alinicntAry  canal  in  nimplo  atid  straiglil.  Th» 
junction  of  <i»ophFigiis  n-ith  inteiftine  is  said  by  Cobbold  to  In>  iiuu-knl  lij 
a  dilatation  ;  in  the  Hi>v(>r:il  e<]KTinipni<  which  I  have  had  the  upixinuniiroT 
examining  t  fitil&l  to  find  thi.-«  ililntAtion  ;  it  Bccmrd  to  mo  in  oiio  itu'tAaCT 
that  the  union,  on  the  oniniry,  was  marked  by  a  r«niilnftiiin  (Fig.  5)?,  B)l 
It  is  believed  fruni  the  anulog}-  uf  the  airret^jwudicig  bhxxl-wnmi  of  thr 
Chinese  crow — Coma  tor^tialvs — that  in  tho  higher  part  <»f  lh«  utfrtw 
tubes  the  differentiated  einbrros  lie  coiled  tip  in  the  ova  in  thn  usuaI  wit. 
the  orum  niejisiiring  al  thin  nlago  OOfl  mm.  by  00^4  ram. :  that  li>M>t>r  duvi 
the  embi-yos  have,  by  their  iiu-e-iiiaiit  inovcmentA,  no  Aepau«u>d  the  pitl«i 
uf  the  ovum  that  the  ovum  IjeconK-a  a  long  oval  ;  ami  tint  stitl  lo' 
down,  nn<l  near  tho  vulva,  thcvirollinc  nii>mbnme  liiui  become  bo 
by  a  I'oiitiiiiialioii  of  lhi«  streUhing  process  thai  it  now  votistitat«B 
ahoHtb  of  the  f]'ec-8\«'immirig  hcematozoal  fiUria. 

Tho  yoiiDg  filariie  are  bom  into  the  l>*mph  which  lnth««  th« 
worm  ;  in  \\\\*  they  ai-e  carried  along  the  lymphatic*,  tntvurve  the 
(should  any  of  these  litterxenc),  and,  entering  ihe  thoracic  duct.  rhn> 
the  blood.  It  is  conjectured  ihjit  if  their  arrival  occursi  during  th« 
Ihey  circulal«  with  their  brethren  ;  but  if  they  nhotttd  happen  to  enter  lb* 
circulation  during  the  day,  after  one  or  more  rounds  of  the  ve«seU,  tltct 
are  arrcated  for  the  time  being,  in  Kome  unknown  organ  or  titttuo,  aait 
in  iMime  unknown  way, 

Filarlasls. —  h\  nofiuma,  both  in  iUi  omhryonic  and  in  ita  nuitiiro  fi«n^ 
Heems  to  lie  perfectly  adapted  to  live  in  harmony  with  it<  human  h(»L  A*  • 
matter  kA  fact,  in  the  ra»l  majority  of  instatio-s  it  give«  rise  to  no  dieeu* 
whatever.  In  HOine  cai»c8,  however,  this  harmony  Is  somehow  int«mqud, 
and  then  (jravc  disease  may  wcrue. 

The  endi'mic  forme  uf  a  group  of  diseksc* — including  chyluria,  rtjietm 
grviin  glanilA,  lymph-ecrotum,  chylocelu,  certain  rarioties  of  lymplHirrbapk 
urrliiliM,  endemic  lymphangiti*,  and  varieties  of  cellulitis — all  d«pa)dii^i« 
a  varicose  condition  of  the  lymphutius  ant  certainly  alLributalilt;  ui  /.  •» 
tHTwx.  En'lemic  elephantiasis  arubum  is  probably  dependent  ou  Um  mbp 
cause.  For  convenience  I  shall  de«igriut«  the  former  group  "  nlfiiihiiifnii! 
dJaaueB,"  the  latter  *'  elojibuntiabiis." 


Ei.t:riiANTorD  uihkasib 

Chyluria. — Although  at  long  intarvals  oases  of  chylurta  originatii^ii 
temperate  climutm,  and  in  individuals  who  have  nev«r  viaited  wva 
countrieB,  have  lieen  ruporteil,  the  vaot  tmijority  of  gbmw  of  this  i3k- 
tion  occur  in  iwrsnns  who  are  living  in  or  who  hare  tivod  o 
tropical  countrie*.  There  ix  xmn-ely  a  tropjeal  country  in  which  Mci 
cases  aro  not  encountered  from  time  to  time.     Brazil,  Mauritina,  Tatfih 


Chirut,  and  tbe  West  Indies  might  be  specified  as  supplyini;  nmny  oi 
the  reconli'd  iMi»e8. 

Both  Bcxes  are  liable  to  the  diseAse.  In  the  cue  of  women  ite  flm 
appeamnco  may  dtitc  fnim  a  pregnancy ;  in  the  ni.iio  of  nioii  vrrv  ofton 
from  aoine  diiiihil-i]   jihynicAl  efl'ort.     In  Tnnny  inxUixTit  thv  »yinpUvau 

■  tu[)ervenc  without  maiiift'st  exciting  caiue. 

■  SyrnplOHis. — 'J'he  charn<:U>ridtic  8ytn]>tom  of  cliyliirin^ — iho  mitky  con- 
dition ni  the  urine — appears  Biiddenly.  On  [>ii^iiig  wuter  the  pntit'iil 
nMiccii  t.he  peciitinr  alteration  in  its  character;  or,  it  may  be,  bo  ia  seized 
with  retentinii,  and  when  relief  is  oKtnined  liy  the  cjithcter,  or  spontaiic- 
odkIv,  Jifler  w»me  hruire  of  ttiiH't'iiiiii,  it  i«  olwervi'd  tbit  the  mine  in  opifjiie, 
milky  white,  pinkish,  or  red  like  h1o()d.      Ii  i»  iila*  n-mHrked  that  it  cun- 

i  bins  roii^ila,  the  intraveAir»l  formation  of  which  had  luinsed  the  retention. 
This  condition  of  urine  ni«y  persist  for  5i  tlay  or  tw^i,  for  weeks,  for  inuntha, 
or  even  for  yenrs.  In  most  caaes  after  a  time  the  seciTtion  hecomejt 
iiorniftl.  But  ever  iifterwnrdu,  at  uncertain  intei^nU  of  weeks,  months,  or 
j'l-nrs,  the  chylous  condition   is  liiible   to  recur,  aud    U>  persist   for  un 

tnitcoruin  time. 
Uwudty  a  relapse  is  prect-iU'd  hy  n  dragging,  aching  seniwlimi  in  thu  loins, 
gnniis,  ihigha,  t««te*,  and  about  the  pelviB  gciivnilly.  These  luicomfurfablc 
•enntions  mar  disappear  with  the  appearance  of  the  chyluria  ;  but  if  the 
■boonnal  discharge  pt.<rsist  f«r  a  very  long  tiuiv  this  loin  ache  is  apt  to 
reappi'ar,  and  to  have  t^iipf^radded  to  it  fueltngH  of  Wi^^akness,  proHtmtion, 
and  all  the  usual  symploinA  of  anieniia,  indiiding,  very  often,  extreme 

I  meut'il  di^pj'cssion. 

'  In  a  eurlain  pni|>orti(>n  of  caaM  of  chyluriii  thf  gtnmls  of  the  gmiii 

are  found  to  be  prominent  and  varicose ;  tlrie  lymphatics  of  the  tcrottim 
may  W  similarly  dilated.  'I'he  mliiur  of  tlii!  uriin<  and  the  amount  of 
rlnt  it  contains  vary  in  diffci-cnt  cases,  nnd  even  in  the  Kamc  case  at 
dilfcrent  timet  of  the  day,  and  from  day  to  diiy.  In  Ronie  itistances  the 
urine  may  \k  lutlky  white  ;  usually  it  him  a  pinkish  tingi^ ;  in  yet  other 
eauicti  it  may  he  red  like  hlooti.  The  latter  condition  is  snmetimefl  called 
"  hHTiaato-chykiria,"  Geiienilly  the  urine  paftsea)  on  rising  in  the  morning 
tit  to  all  apiMtarance  normal,  and  it  ia  only  a«  the  rlay  weiim  on  ihat  it 
Iteeomes  chylnu-i.  In  otluT  caws  ihtr  morning  urine  is  chyloun,  whereaii 
the  urine  |ja6»cd  at  Rome  other  time  of  the  day  may  he  quite,  or  almost, 
rh-ar.  In  some  ra-ics  clow  are  formed  in  the  liladiler,  giving  riae  to  jiain 
unddiflictiltv  in  paiMing  water;  in  oilier  cases  the  coaguhim  is  not  fonned 
till  the  urine  liaa  left  the  Ixxly  ;  luid  in  another  cluai>  of  cuseei  no  coagulum 
forraK  at  nil,  or  only  occasionally. 

rsiially,  if  chylous  urine  ift  |«isRed  into  a  urine-glaHB,  the  entire  mtissof 
ftnid  <-ongiiLiteM  rapidly,  In  a  very  hhurt  Limn  the  clot  UniB  formed  rontraeUi, 
Wcoming,  M  it  contracts,  pinker  or  rcilder  in  colour,  firmer  and  morn 
iihroiiB  in  cimsistence;  the  fluid  in  which  it  floatit  looking  whiter  and 
clearer  in  eonlrasL  In  the  course  of  a  few  houra,  or  of  a  day,  the 
coagulum  contracts  to  comparatively  nmall  dime-naions.  The  fluid  jiortion 
of  the  urine  has  now  separated  into  three  layers — an  upper,  forming  a  thin. 
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i;re(uy,  cream-like  L\ver  or  polliclv ;  a  lower,  fonnetl  of  acuity,  tbrk-ml 
sediniont ;  and  itn  int^mn^dmht  Inyor,  roTi.<(ti luting  the  bulk  r>f  the 
which  the  cucigiiium  i»  HiiN|>eni](>d.  Under  the  niicrrmcupe  oil  )j)ti1 
Hiifl  much  gmiiiilar  fatty  mattiT  nrn  U>  \w  found  in  ihu  (i{i|H^r  Uyrr 
the  mifidle  Ijivf^r  much  mnliwiilar  fatty  matter  and  some  K-mph  and 
oori>ii»cle8  ;  an  1  in  the  lower  layer  a  larger  pniportioii  nf  lymph  »nd 
oorpiisclee,  Vii>Hidei>  itmall  rlotti,  urinary  aaltA,  and  ejiithuliiiTn,  and.  in 
majorily  of  instanccft,  dead  nr  slowly  moving  embryo  fitarim.  If  a  jvirtiaB 
of  the  clot  Iw  teiuted  up  it  in  found  to  contain,  «n<--1i>s«d  in  tlie  dmmIms  M 
the  filirine,  lymph  corpuacles,  rml  corjmscles,  and,  in  moat  casaa,  fteaondcr 
ubio  nnmbrr  of  filarifp. 

To  find  the  tilarit?  in  the  urine  it  in  necesMr}'  t<i  employ  a  low  tauei- 
fj'ing  powiT,  50  Id  1*0  dinimittirH  j  and  to  (nartrh  in  the  twwliinont  orinthr 
clot.  To  .<ioAi'c-h  in  newly-|MBiied  tifine,  or  in  the  upper  And  middle  Uvtn 
above  roferretl  to,  is  nlmoAt  a  hopulms  task. 

On  shakinj^'  the  urinf;  up  with  i^ther  it  Itecomee  clear;  on  boittag  il 
large  qiuntilici*  of  albumin  ar<-  thrown  down. 

Jiid(,;ing  fram  »  limited  numlwr  of  nlisemttinn*  the  fiUria  6am  vat 
exhihit  in  the  nrine  that  diitrnal  jx^riodinty  whirb  chivructeriMM  it  in  tb 
Hlood  ;  it  may  be  found  in  chyloun  urine  at  any  hour,  irreapectirQ  vl  tW 
time  at  which  the  urine  wiis  voided.  iSo  far  as  knuwrt,  if  tbo  Rkm  W 
found  in  the  urine  it  will  aim)  Iw  foiiad  in  the  IiIcknI,  that  i«,  tf  Bcartlwiil  far 
at  thr>  pro[>er  tima, 

Chyluria,  although  often  an  oxtn'mely  tic bilita  ting  diseaae,  b  mUtm 
dir«<el]y  fatal.  ConnccUHl,  as  it  usonlly  in,  with  the  praaenoe  of  naUn 
panuiit«8  in  the  iboracic  duct,  it  i»  liable  at  luiy  moment  lo  be  CQai|riMslad 
b}'  aorioufi  conditions  arising  out  of  the  death  of  one  or  more  of  tluv 
pAraaitcA.  Gcneratly  no  had  c<onBeqnenco«(  result  From  the  dnalh  of  tW 
parent  filariw,  hut  there  is  evidence  tluit  at  time*  mtcb  an  event  mtj  b* 
the  alarting-poiut  of  a  aeplic  alucess  which,  being  located  in  a  mrgiiaQj 
inacceaaiblo  position,  may  prove  fatal. 

Via^msis. — Tbe  preaence  of  clota  at  once  di»tingiH'*he»  chyluria  iram 
sitrh  purulent  conditions  of  urine  as  are  aBsociated  witb  pyrlilia,  alaraa 
nipturing  into  the  uriiutrj-  tract,  and  cystitit ;  and  from  pbrMphatwikt  v*' 
DiagnoHis  is  further  aidud  by  the  diitcoven,-  of  filarifc  in  Lbs  nriaa  md 
blood,  by  varicose  conditions  of  the  groin  lymphatics,  and  otb«r  s^rmpMB 
of  filaria>fi«.  The  only  condition  about  which  doubt  mi^ht  l>eentertaiivd 
ia  a  combination  of  chyluria  with  endemic  ha<miituri4.  The  concumot* 
In  the  urine  of  t^Lirie  and  hilhareia  ova  will  at  once  clear  up  the  dModlf- 
It  sometimes  happenii,  however,  tlut  the  filaria  haa  diMppeare^  ;  in  laAa 
cane  dingnnais  may  be  difficult  if  not  impouible. 

The  pathology  and  treatment  of  chyluria  will  be  giv<m  tuider  Uriaar; 
DiseoMS  (toL  iii.) 

Varicose  Ingrutnal  glands  is  a  very  common  effect  of  ihe  pm>«-n<v  li 
F.  H'vtitnut  in  the  lymphatic«.  Both  gruintt  may  Im>  iavulve«l,  tuiuUir  tfl 
nide  more  than  tbe  other  ;  occasionally  one  side  only  i»  atTertrd. 

On  ins[)cction  tbe  upper  part  of  Scarpa's  triangle  ta  eoeu  to  ba 


hy  u  nnndcd,  oh«cttr«ly  lottulntct),  1iratiii-lMi«c(l  «welHng,  suf^gi^ting  hcmift. 
Ill  many  instances  thi*  nuf  lUng  hiin  ihe  apiKaranw  uf  being  uiuJo  up  of 
two  Duin  moMes — an  n(i]*i*r,  rmif^Jily  cf>rreapondinp  to  tito  tliro^tion  of 
Poupart's  ligament ;  and  »  l»>wpr,  corrpsiKuidinj:  to  the  Maplu-mmH  iiiM-ning. 
Thefie  swellings,  which  nit^rgc  iiitu  miih  <>tht?r,  itmy  iituiii  ihv  sitx  of  turn 
or  two  fists,  OP  tliey  may  Iw  no  liirgnr  thiin  a  snmil  applu  or  a  wiiliuit. 
To  the  touch  they  are  doui^hy,  oIisuurBly  fluctuatinji;,  witli  piirlupit  liwre 
and  there  hnnler  kerriel-Iiki'  niii»>i>s.  In  i>tlii'r  iiistaiicuB  thu  Mwclliiigui  tire 
firmer,  aiid  vfiry  ohsciiifly  varii-ixte.  The  sti[i(^ijiitt-rit  skin  in  fn-ely 
roovablo.  but  the  tumour  caiinov  Iw  slippvd  mur  the  subjacent  tissui-s  ;  in 
the  rwiimWiit  position  ihr  Bw<'!linj;diminish(^fl<'fmaidnnihly  ;  firm  jiruMHuro 
di^perMrs  it  aitogotlier.  Stdl  kciping  th«^  \utlm  of  thi-  biiod  on  tho  iiffectM 
region,  if  the  patient  W  nia<li>  to  KUiiid  up,  lli«  Hwt'lling  xtuvrly  rL'turne, 
contniry  to  n*)iat  would  hajipim  in  h(>rni)i ;  und  on  pitrcu»eing  il  the  note  is 
found  to  bo  dull,  not  tympanitic  as  in  )ivmi:i.  In  coughing  there  may  he 
a  slight  impulse,  liul  tht)«  iH  tuyI  nt'nrly  »o  murked  hk  in  ImrruH.  ^S'hL<H 
taxts  18  made  in  the  rp<:nmlii*nt  jJOBtiiro,  thnngh  ihii  swfllinf^  diKipiwiirs,  it 
does  no  very  slowly  ;  tht^re  i»  no  »udden  clipping  up  of  ibo  mtuMi  or 
atteii'lHtit  gnrgting,  as  in  ht<rnia.  Il  will  tat  Hot-n  that  the  ohamctL-i-ii  tif 
the  Tiunour  apprnximate  more  to  those  of  an  opiplocolo  than  of  an  ordinary 
bemiiL 

]f  a  hypodei-mic  nowlle  lie  thniat  into  the  tumour  a  nynngofiil  of 
op<wiuu  milky,  or  piiikii>h,  or  Kingiiiiiolent,  or  xtraw-cohiiii'cd  Hui<l  citn  1ie 
readily  withdmwn ;  and  if  the  bttri'cl  of  the  M'nngc  be  laid  ai^itk',  the 
noe<ll>o  remaining  in  plnce,  the  fluid  will  coniirkuo  to  drop  from  it  for  honi-s, 

»and  until  i»iiiiy  ounce*  ha\«;  ewajK-d.  On  withdrawing  (he  needle  Ronie 
swelling  may  arise  ui-ound  the  tumour,  npporentty  from  inltltmtion  of  the 
fluid  int-f  the  ccllul«r  tijwui-  :  thi*,  howcvtT,  is  rjuipkly  ahsorhrtl,  and  the 
BWvUing  in  u  few  hours  reverie  lu  it«  ukuuI  size. 

The  ftspinued  fluid  eongulutt-i*  rapidly.  Under  the  niicrost'ope  it  is 
found  to  contain  nuirh  molfciditr  fatty  nuittor,  lymph,  blood  corpuncles, 
and  generally,  though  not  invarialily,  very  active'  filariie. 

These  tumours  are  enid  hy  Mitzae  Az^-ma  to  appear,  as  a  nile, 
Vivlwe«?n  ihw  thtrttfutb  and  Iwvntieth  yean*,  and  to  t4-nd  to  diMipiM^r 
W-twcen  forty  ftTid  fifly ;  of  this  1  have  no  esperience.  From  time  to 
time  they  mav  he  the  sfat  of  periadenitis  and  are  then  very  ]>ainfnl. 
A»  a  nile.  however,  bu.Vund  a  »f nsc  of  diMl«nKi>.tii  anil  dnigging,  gent-rally 
much  inerea*(ed  by  exercise  and  the  erect  posture,  and  then  often  ex- 
ceedingly distressing,  the)'  are  not  attetided  with  actual  |iain. 

It  i*  a  rai-e  thing  Uj  mvat  with  a  Ktniilar  ulR-ctioii  of  the  axillary 
glands,  although  a  few  such  ca«ca  hiivi^  bt'fu  recorded. 

Lymph-SCrOlUm,  like  t-hyhtria  and  varii-osf  groin  glands,  isalmo»l  a  sine 
indicaiiori  uf  thu  presence,  actual  or  |«usl,  of  /'.  lU-rttinia  in  the  lyni|diaLics. 

On  in«])ccting  and  pidpaiing  Buch  a  scrotum  it  i«  found  lu  be  slightly 
or  very  considerably  enlargitl  and  |}erh.-i])s  thickened,  lleru  and  there, 
scattered  over  the  surface,  munt^tiniea  arranged  In  lines  or  groups, 
herpcft-like  but  non-intlanimatory  vesicles,   varying  in  size  and  number, 


Autopsy  haa  inhowri  that  in  varico^o  f^oin  glands  tbo  tumour  coiisiBta 
of  a  muss  uf  JiIato<l  Ij-mphati**  wliirh  are  Imt  jwi-t  of  an  cfiomioiis  vanx 
exlondiiig  iiitw  ihc  jnelvis  and  itivolving  tlio  thuracic  duct.  Two  valua)*!*; 
&uto[»imi  of  ciucs  of  chyliirift  as^^ociAtofl  with  the  filiiria  made  in  recent 
yi-ars^-oiie  hy  Dr.  K(i'[iho[i  MacWnzie,  the  other  liy  Prof.  Oirnow  — 
rvvouItHl  ill  boib  itistatiecs  an  iinperviuiu  condition  of  the  upper  part  of 
the  ihomcic  duct,  uud  ciuiraioiis  diktjktion  of  that  vessel  below  the  seut  of 
obstruction,  together  with  a  varicose  condition  of  the  atKlominal,  renul, 
and  pelvic  lymphatics,  TbeHO  fael«,  together  with  the  circiinist^ncu  that 
the  milky  fluid  in  the  urine  in  clirhirin,  in  varicose  groin  glnndf),  in 
Iymph-«crotuMi,  and  in  tliylouelu  ]H)«H4-xe«.*i4  all  Ibe  cliaraiter^  of  iliytt^  pltiK 
the  prnsencc  of  fitum  einhryoe  in  the  fluid  a»  in  the  blond,  have  led 
me  to  fldt'aneo  iho  foUowin;;;  theory  of  the  pi-oduetion  of  these  di^ett'^es  :  — 

III  some  u-ay  as  yet  uiiuxplaitied,  vither  by  luvchanical  plugging 
by  ■.  bunch  of  intcrlwinod  imrcnt  filariie,  or  in  consefjuencc  of  in- 
flamniAtorv  conditions  bniiight  alKiut  hy  th«  preaence  of  the  htnria  in 
the  ve!t:^L'l  and  iiMidiiig  to  litrEictisis,  or  in  some  other  way  coiiiieulcd  with 
the  parent  filiiriic,  the  thorueic  duct  hccoinea  occluded.  Ab  a  reault  of 
Ihifl  (jcohwion  there  io  etiwi*  of  chyle  and  lymph  in  the  thonicic  rUict 
anil  in  all  tta  tribuiEinee  liehtw  the  [joint  of  obt^tmetion.  Con- 
currently ^nth  the  stasis  there  is  a  riso  of  pressure  in  the  lymphatics 
of  the  intiilicated  area.  As  a  consequeiivu  of  this  rise  of  pruwure, 
a  inovenient  of  lymph  H(>t«  in  thn  direi^iloii  of  leiiHl  pressure,  that  it), 
lowarda  the  unaHtnniosii*  nf  the  lymphatic  system  of  the  tlioracic  duct 
with  the  lymphiitic  Bvstera  draining  the  upper  [tart  of  the  body. 
The  relief  thus  oblained  will  gradually  extend  mwrer  and  ni'arer  Io  the 
thoracic  duct  itself,  and  tiniilly  the  cnntenta  of  this  veasol  will  [wu-takc  in 
it.  Bui  for  the  contents  of  the  thonicic  duct — which  indude  tlm  chyle 
from  the  intestine — to  reach  this  ammtomoHis  they  nnwt  take  a  mcurivnt 
coiuvo,  through  the  pelvic  lyniphnlics,  through  the  inguinal  and  upjitr 
femoral  lymphatics,  thnnigh  the  scrntal  lymph EttJus,  and  bo  over  the 
aMnmen  «nd  >mck  to  th<^  njiper  i«irt  of  the  l>odj'.  To  accommodiito  this 
augmented  stream  these  lymphatics  must  dilate ;  this,  together  with  the 
rise  in  pressure  which  must  accrue  Iw^fore  the  anastoinoAis  is  completed, 
may  end  in  producing  a  varix  whi<:h,  sliould  it  involve  tbn  renal  or  vei^icat 
system  of  lymphatics,  may  by  rupture  give  rise  to  chyluria ;  if  it  ini'lndu 
the  inguino- fern  oral  glands^ — varicose  gruin  lymphatics;  if  the  acrotum— 
lymph-ncrotuni;  if  the  tunicA  vaginalis — chylocele. 

If  this  theory  bo  not  correct,  how  can  the  presence  of  chyle  in  the 
urine,  in  the  groin,  in  the  scrotum,  and  in  the  tunica  vaginalis  be  explained? 
Chyle  must  come  fi-om  the  UicieaU,  and  the  only  route  by  which  it  cun 
reiach  these  parts  is  the  one  dtiseribed.  When  we  tap  a  lymphatic  varix 
of  the  ncrotnni  or  of  the  groin,  we  t^p  the  Hnaitotitotic  plrxn»  by  which 
the  eliylo,  dvnttfd  a  route  up  the  thoracic  duct,  is  finding  its  way  to  the 
circulation. 

Objection  has  t^een  raided  to  this  supposition  on  the  grouml  that  the 
abnormal  subi^tanee  in  the  urine  in  eliyhiria  is  sometimee  aanguincoiu. 
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and  therefore  that  it  must  have  come,  in  pnrt  at  It^ast,  from  Uie 
vea<iels;  and  impuseibilities,  mich  »)  |>crEonuioti  of  tbu  blood-i 
have  accordingly  been  attributed  to  the  erobrj-o  filariie.  But  in  a 
proportioD  of  cases  these  etubryoe  are  wholly  xboent  from  tho  ariiw 
also  fron]  the  btood;  anil  yet  the  donklleil  hiKmuto^hyJuria  penuta: 
years.  If,  then,  in  nome  cases  the  MtnguincuUA  character  of  th«  iir 
aritet  itidependently  of  embryo  lilaHie,  why  not  in  all  1  It-  »  a 
kiKiwn  i-M'X  that  in  tfa«  wyyvfx  {uirt  uf  the  thurucic  duct  the  Uinpti  i* 
pinkish,  iirjnintimcR  even  red )  and  includes  some  rod  blood  curptuciaa. 
This  is  specially  noticeable  in  dog«  which  have  turvivcd  li^titrs  of  tht 
thomeic  ihtct  for  wme  time.  Manifextly  tlie  contents  of  this  Tuaael.  ctm 
if  delayed  iti  the  v'e«.^el,  onntinno  their  normal  evolution  towards  iht 
formation  of  blood.  Thus,  without  assuming  ruptiire  or  iierforatioa  d 
liIuud'VeH><elH,  the  pinkie«h  or  retj  titige  and  the  red  corpuacleii  in  Mac 
cases  of  chyluria  can  Iw  MttiiifHctorily  exjiUined.  These  dtaaaaaa  an 
entirely  diseases  of  the  lymphatic  system ;  the  blood-veesela  art  na 
engaged  in  them. 

After  {ilistniction  of  the  thoracic  dnct  has  liern  set  up  by  tin 
parent  filanie,  it  is  of  no  consequence,  so  far  as  the  production  of  an 
inverted  flow  of  chyle  and  lymph  is  concerned,  whether  the  fiUriv  live 
or  (lie.  A  stricture  of  thi»  de«cription  once  prodiicMl  is  pennaiKot, 
and  Gonti[iue8  after  the  ciiusc  which  had  given  nie  to  it  ha«  l(H>g  prrrl 
away.  Hence  the  occaflional  atwence  in  chyhuia,  and  in  the  other  Iorbi 
of  lymphatic  v«rix  dexcrilfed,  of  the  embryo  lihu-ije.  In  audi  catea  ihc 
parorit  tilariie,  ahi-r  hiiviii^  dimuiged  the  thoi-ocic  duci,  had  di«d. 

Elephantiasis  arabum. ^Although  elephantoid  thickening  of  th* 
iiiteifunients  of  the  feet  and  le^'tt  and  of  other  parts  occasionally  originatw 
in  cold  climates,  such  an  occurrence  must  Iro  considered  aa  extremelj 
rare.  In  the  tropica  and  suhtropics  ic  is  otbornise.  There  elephantiasti 
is  coniDion  «iiough — in  some  places  so  common  that  a  Urjjv  praportioB 
of  the  iniiabitunts  are  affected.  For  cxam])lc:  in  partH  of  Tranaeon 
about  every  twcntiotl)  indit'idmtl  has  elephantiasis  ;  in  some  of  tbe  Sooth 
Facitic  Islands  (Samoa,  Huahine)  nearly  half  the  inhabitantii  are  affected. 
Th&ne  arc  extreme  cases ;  but  almost  everywhere  in  the  tropin  thii 
disease  is  more  or  less  common.  It  becomes  rarer  as  we  {iroceed  noith 
and  Eoutfa ;  beyond  the  3r>ih  de^'eos  of  N.  and  S.  latitudes  it  is  pneckaliy 
unknown. 

Ek'phanttasis  nffecU  various  regions  of    the  body.       As  a  rule  ths 
leg»  or  scrotum,  or  both,  are  the  only  parts  attacked ;  al  timris  howeTir, 
the  disease  shows  itself  in  tho  arms,  in  the  mamma^  and  in  the  {« 
genitals. 

Acconling  to  statistics  prepared  from  3081  cases  occnrring  in 
and  Brazil,  the  following  parts,  alone  or  in  conjunction  with  othrr 
of  the  body,  wore  aflected  in  the  |>piTentjigcs  state<l  :^ljOwer  exiMmitil^ 
9ti't(4  [ler  cent:  upper  oxtremiues,  .'•'^B  per  cent;  scrotum,  3*3  (mt 
cent.  The  niimima*  were  involvccl  om-o  in  everj"  6W)  casce ;  the  loW 
of  the  car  only  once  in  the  entire  series.     Ko  menticn  ia  made  in  tiiaa 
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BtAtittics  of  the  ducasc  atmokiiig  the  fcmalL-  genitals.  It,  would  appear 
UiAt  in  diBtrkla  in  wliii^b  th«  eiidcnuc  inlluiiiice  is  v«ry  jKiwerfu)  iKr  pro- 
portion of  arm,  scrotum,  and  mamnipp  caKca  to  leg  cases  ia  j;(rft&tar  rhan  in 
districts  in  which  the  endemic  iiifliienct;  is  milder;  thus  in  the  Suuth 
Pni-iHc  IctluiidK  Krm  and  hruai^t  cmws  aru  not  infn!r)iiKnt. 

KIcphantiasis  hpf;:ina  with  an  attack  of  lymphangitis  and  erTsip- 
eUtoid  inHanimation  of  the  integitmcnt-s.  Cunstitiitioiial  eymptoms  »re 
severe,  setting;  in  with  a  sharp  and  pmlongwl  rigor,  followed  hv  high 
(e^'iT,  which,  in  the  toui'sc  of  a  day  or  two,  (Eenerally  t<nd»  in  profuse 
diaphi'reBis,  an<l  often  in  a  snrl  of  lymphous  weeping  from  the  implicated 
skin.  T'hy  inHammaUirv  pti'ui^inn  is  only  partially  ahsorhfid,  some  thick- 
ening renutinii.  Tlieao  atUicks  r«cur  at  iiTegiilar  intervals  of  tvtjeks  or 
months,  etich  attack  If-aving  the  llmlj  or  gaoLiini  lomewhat  larger  than 
before,  until,  in  the  course  of  years,  the--  skin  and  celhilar  tissue  hna 
become  etiormoiidy  and  porniaiiently  hypertrophied,  and  an  uuwieldy 
mas^  justifyiitg  its  rmme — elephnnt  leg,  is  formed. 

In  the  long-C'^ialilisht^d  diaejise  the  snrface  of  (he  affected  part  is 
rongh  and  tuberose,  the  papilln*  pilose,  wiipty  or  atrophied.  At  the 
ankle — if  it  be  the  leg  that  is  iiflei-ted — -the  akin  is  thrown  into 
folds  like  rhitiocero*  hide,  deep  sulci  between  the  folds  permitting  a 
small  rangK  of  nmvement  at  the  joint.  The  naita  are  rongh  and 
thick ;  the  hairs,  in  piirt«,  long  and  coni'sc ;  sensation  is  somcwbaC 
impaired ;  sweating  in  defective,  and  thi'  pai't*  are  often  darker  than  normal. 
I'sualty  in  iJitc  casi^  of  the  leg  the  discjiso  does  not  extend  altnve  the 
knee,  although  instances  of  implication  of  the  thigh  are  hy  no  means 
Tiurt;  in  the  Utt«r  case  fuld»  and  sulci  around  the  pint  permit  some 
degree  of  motion.  The  margin  of  the  discaHoil  paU;h  maybe  nither 
abruptly  defined,  or  it  may  |)ass  gradiuilly  into  sound  skin. 

\Vhen  tdc  Kcrotum  iH  atTi^L'ted  tho  tumnnr  assumes,  aa  it  enlarges,  a 
pyriform  shape,  the  uftck  of  tht;  swelling  being  towards  the  pubus.  The 
penile  integuments,  as  a  rule,  are  dragged  down  into  the  ma««,  so  that  the 
penis  liecomeii  bnriei]  at  the  n[)[Kir  part,  the  glans  lying  at  th(^  iHittom  of 
a  long  tunnel  which  opfins  half-way  down,  or  even  lower,  on  tho  anterior 
surface  of  tho  tumour.  Scmetiraes  the  integuments  of  the  penis  are 
specially  affected,  and  then  they  form  a  long  ramVhnrn-Hke  projection 
springing,  as  it  were,  from  the  f»c«  of  the  mans.  In  all  cases  the  testes 
are  <lragged  down  in  consequence  of  the  fibrous  attachment  they  have  to 
the  Ujttom  of  the  acrotum  through  the  remains  of  lue  gnbernacnhim 
Leatift;  consequently  the  cords  are  very  much  elongated.  Frequently  the 
testes  carry  large  hydroceles  ;  very  often  tbey  are  deformed  or  atrophied 
by  prcMure. 

la  the  case  of  the  legs  n  girth  at  the  calf  of  from  1^  to  '2'\  inches, 
and  in  the  ca.^e  of  the  scrotum  a  weight  of  from  one  to  two  pounds  up 
to  fiO,  or  I  DO,  or  even  200  pounds,  may  be  attained.  An  average 
measurement  for  a  leg  in  a  state  of  elephautiAsis  would  be  U  to  12 
inches:  uii  average  weight  for  a  scrotal  tumour  10  to  30  pounds. 
The  skin  of  the  manimii',  when  this  orgnn  is  attackod,  nuiy  enhirgs  till 
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the  nipple  \v\r\^  as  low  as  the  umbiliciu  or  |Mibes ;  owes  are  on  nord 
iu  which  the  matnma  rcachc<l  tli«  knee  luid  w«i^h•Ml  many  poiUMlL 
Labiit  woighiiif;  bovi-ii  or  oi^lii  pounds  have  frcqut-iiUy  boen  reibuvcd. 

(':r<-iim;icn)H^l  i)i:it>.'h<-«  t>f  elc|)h»iuisiHl  iriii'giiniLMit  arc  iiot  ot- 
Coramoii.  Kecvntly  (.'urncy  aihI  Ifcrnif-Ils  h;ivi;  <lt?wril'«Hi  siirh  ]wt4-bMU 
being  (requeiit  amoiiK  *I'l"  FijJJiiis,  in  whura,  when  Out  .-iffcrt  ihe  nld* 
ovor  Scarpa's  triangle,  they  tivtriituatn  in  mnsAivo  peur-shApfl  tntnuBn 
many  pountU  in  weight. 

On  cut  ling  into  ibu  affcvtixl  li&suog  in  elephantUsis  tlie  denaa  and 
cvtomal  kyom  of  the  sitl>cutancon«  art'okr  litsues  arc  found  deoM, 
wliit«,  HbixjiM,  and  enormously  ihickenuti — perhaps  attaining  a  ttuckii»M 
of  (n«n  uiic  t*i  lwi>  inclK's — piirLirLtlarly  in  the  ecroluni.  Tho  dtmixr  p«rt 
of  tho  flii|icHicijiI  fiutorA  is  con\Trtod  into  a  looso,  yollowi^'h,  htuIitii'rT 
looking  <ln>|i!iic»l  titwitu  cocitairiiiig  here  und  ttien'  fibntus  Wndb  umi  matiT 
Urg«  voina  and  lyinphatira.  Tho  shi-alhn  of  tho  lai;ge  vewela  aod  nvna. 
and  iho  nm»L-ul,ir  a|»on  on  rosea  arc  thickened  ;  tho  underlying  botw*  iiuy 
also  ba  hypcrtn^pliied  and  rou^h.  Tho  lyniphntic  tmuks  are  ddated. 
and  their  radii^k's  variwHwi  and  thinned. 

In  all  eaxea  tho  lymphatic  glands  are  onlargnl,  denio,  and  fibrow; 
and  iiul  the  glunds  of  tfau  affected  sido  only,  but  oft«ii  those  uf  tiit 
opposite  limb  also. 

Uleera  flometimea  fni-m  on  thn  affitcted  timk&,  and  in  the  larger  Mraul 
tumiiiiiii  largv  HbacesBtis  ntid  evun  gangronous  pat^'hM  arc  not  imoouiiiwo. 

:\|)ari  from  the  rinkK  ati4-nding  secimdan,-  Mpiic  ntmliiiolu  arWng 
from  Mich  nii)th;t{vi,  t<lephantia«i«,  though  painful  whro  iitltamKl.  and 
cumbersome  at  alt  time-s  i»  not  a  disease  in%'o|ving  miieh  ilangcr  to  life. 

i'lUJuil'iffif  tif  flfpiiantioAig.  —  Tlie  futthnlngy  uf  oh'phantiasis  is  MtO 
olxwure.  Although  thi-re  isnuffirienl  evidence  to  connect  it  with  F.  mortviMm. 
thti  exact  way  in  which  the  p;ira6it«  brings  atwut  the  lympb  staais,  whkt 
palhnliigiAts  Hgree  to  l>e  the  main  factor  in  tho  disaaM,  in  still  n  malttfof 
speculation. 

'I'hi!  following  are  the  principal  grounds  for  incriminating  t>h*  fikm: 
{a)  The  geographical  r^tigeA  and  the  degrees  of  ]>revalenoe  of  gtcphaBtiarii 
and  F.  nodnrN-i,  m  far  as  we  know,  corre«[wnd.  <&>  Elepbai)tiA«ia  »  * 
disease  i'»ii'iitialty  of  the  lymphatic  aystem  ;  the  filaria,  in  its  niatiir-'  f  -^ 
ia  cuMenCially  n  )>iinu4ite  of  the  %tvne.  avRtfni.  (c)  El<>phantj««iit  fn-i(i: 
acoonpsDJes  or  supervenes  on  thv  elephantoid  diaeasea.  (</)  The  HitirhnnVT' 
diseases — tbnmselvoH  disesses  nf  the  lymphatic  ayatein — are  gmenBj 
a<MH>ciateiI  with  a  pt'culijir  type  of  fever  and  inflamniAtinn  ;  the  nmtof  type 
of  fevtfr  and  inHammation  is  alwa.rs  a  f«itiire  in  the  durelopmviit  vt 
olepliantiasis.  (e)  Seeing  that  elephantoid  dtseaaes  haw  be«n  pmred 
to  bo  caUAed  hy  iho  fitaria,  it  in  reaAonahto  to  conclude  that  rInphatitiMli 
is  brougfat  about  by  the  same  parant«. 

Thnrv  ant  certain  casefl  of  lymph  wrottim  am]  of  varicooo  grain  ^aadi 
in  which  tbo  cont^^nta  of  the  lynipluitic  mrix  are  clear  and  lympbaw. 
and  not,  aa  in  usually  the  case,  chylous.  ManifiNitly  such  conlcntA  ctw 
from  leg  <:>r  iwrutum  only,  nnd  are  not.  in  Hueh  imiaiicvH,  a  rc^urgitatan 


from  the  intra-abdominal  lymptiAiir  syn«in.  SoinotiincA  in  iheM  caMS  AlAriA 
eniltrk'OB  are  round  in  thu  lyiiipb  trota  the  vanx  although  thoy  cannot 
lie  fouTwl  in  the  Jilood,  The  inference  from  this  fact  i«  thiit  the  lynijih 
conUiitiing  the  punudtt;  cannot  runcb  ibt'  circulatidn,  otlit-rwine  the  tiUria 
wniild  lie  iliaenvt-rutili)  iti  the  bluoil.  Oit  two  riccuHinris,  in  vsjituiiiiug  tbo 
lymph  in  such  ciumw,  I  cncoiiiiturcH  Ur^«  numbers  of  ova,  fiiam  ova, 
ni«;uiinng  b  J  o"  by  ^  J  g'.  In  this  circmustunce  1  Iwlieve  the  ex- 
]>UnalJ<in  of  Iho  pntliolo^^v,  not  imly  of  the  inrtiintlar  clasa  of  varix  in 
which  tht)»&  ova  occun-etl  but  hIbo  of  clephantifuiiii,  is  to  be  fonud. 

Th(!  filam  is  nnrmally  viviparous.  Its  yniing,  when  born,  are  b)ng, 
otitHtri>tche<l  aniniaU  |HiHJ4(>HBing  th«  [Kju-Kr  of  inilcpRmlent  miupnK'nl,  iwul 
to  a  ci!i-tHin  exUmt  of  locumotioti.  Thirtif;h  long  Ihcy  are  no  hniador 
than  u  red  bl<iod  corpuwile,  and  thi^reforu  aiti  (>as»  whtTuver  red  blood 
eorpnsrles  can  piuw.  Kut  ihe  ova  of  tba  Ularia  are  very  mnrh  broafkr 
bodies ;  (hey  are  poesire.  and  therefore  incapable  of  contributing  to  their 
own  {KisHAgc  through  the  ve-sRels. 

Th(!  fact  that  ova  wei>^  found  in  lymi>h  proves  that  the  proce««  of 
parturitHJTi  in  the  filaria  from  whii'b  thc^  particulai'  ova  pioceed'Ml  hnci 
been  morbidly  hiuried  ;  in  other  words,  the  contents  of  the  |)Hr.isite's 
ut«ru8  had  been  discharged  before  the  inira-utcrine  development  had 
been  cunipleltM],  before  the  spherical  ovum  had  been  converted  into  the 
elongatod  embryo. 

The  effoct  of  such  an  (K-curronco  on  the  lyuiphaticx  in  which  the 
mnturc  tiUriA  liea  may  l>ti  inia^incfl. 

Under  normal  conditions  the  young  fihiriffi  proceeding  from  «  parent 
worm  tmverse  thu  lymphatic  glands  without  dltlicully;  but  shuidd  an 
injnri-  to  thu  fomidu  tiUria — an  uvent  very  likely  to  occur  in  so  ex|HiK(.-d 
a  Bitiwtion  AH  the  leg  —  c-mse  her  to  alwjii^ — to  empty  her  uttiiiu 
prematurely — then,  iuBtcmi  of  ihti  long,  itlerider,  sirciKiuE,  active  embryo, 
the  broad,  pasaive,  spherical  ova  from  the  upi«r  end  of  the  paraailc'a 
utenis  will  be  launched  into  the  lympliBlream.  Tbene  ova  will  lie 
carried  to  the  ni-aniHt  lymphatic  gland,  and,  Iwing  Uv)  large  t<i  traverse 
thc«c  veascU,  will  plug  the  entire  systi'm  of  afferent  vc&selii  appertaining 
to  this  gland.  Then  the  anastomoBis  will  carry  the  arrestwl  and 
diverted  ova- bearing  lymphstrt-am  to  ihp  next  ^land.  This  gland  will  be 
plngge<l  in  turn  ;  ajid  so  on  until  lh«  fntire  lymphatic  nyHl-cm  innnecltid 
directly  or  by  anastonn *is  with  the  vessel  in  which  the  aborting  fiUria 
liee  is  completely  cut  off  from  the  circulation.  A  -ilight  blow,  or  wound, 
or  Kptic  inoculation  would  readily  net  up  inftammatJnn  in  such  a  congested 
area  and  elephantiasifl  will  be  efitabli^hcd. 

Objection  has  been  raised  to  this  hv]nithe«»  on  the  ground  that  fllarite 
are  rarely  found  in  the  blood  iti  elephantiasis.  This  oltjeetiun  is  readily 
answered  by  the  consideration  that  the  very  cireum^tAneej*  and  mechanism 
by  which  the  lilariM-  bring  altnut  the  disease  prevent  their  embryos  from 
ap|)cariiig  In  thu  lilood  ;  th(»e  umnot  truveree  the  oecluditl  glands  any 
more  than  the  lynijvh  can. 

It  is  u  curious  iirtd  significant  circumstunoe   that  in  a  country  in 
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which  holb  olopliaiuiiiain  and  ihc  filarU  itrc  oxtonsivcU'  midcntic  flWui 
are  (nund  vory  much  more  frotjucntly  in  individiuiU  wb(»  are  mrf.  JifTMbd 
with  elepbantiAdis  than  in  persons  who  arc  bo  afTevtctL  Thtu  in  M 
ItlfHHl  oliiitiB  recDived  fnmi  C'ochiii,  7-1  nimc  from  healthy  individ 
in  thc-in  7-1  slides  tiUria;  ircre  found  in  1!0,  or  in  ab>DUt  1  in  3 
H  tanie  fnini  <.a*es  of  elephnntiasis,  Wt  in  only  1  of  th«s«  14  stidoM  w«re 
BluHH)  (iiiirKl.  'rhcsu  H^iruH  ma  <inly  |>riivi<  thi)  groat  frc<|Ui>nvr  of  th« 
filAria  ill  countries  in  which  (.■leiiliaiiriasis  is  extensively  ondemic,  hut  th<iy 
Are  a  powerful  Hupport  to  thu  opinions  offered  concerning  the  (KirtimLir 
WBj  in  wliifh  iht!  [xiRusitc  brings  aUmt  Ihie  disoAse.  In  linch  cimntric* 
filariie  nre  less  likely  to  he  found  in  thou  persons  who  are  alT^ctMl  with 
elephaiiti»«iB  than  in  tlioHc  who  aru  nut,  seeing  thnt  in  the  former  th« 
lymphatic  sy^iem  of  a  (-onxidiTahlu  jmrt  of  iho  body  is  blot-kol.  But  in 
countries  in  which  the  fiUria  is  still  more  prevalent — in  which,  ]>r«sumiihlr. 
every  Nuund  man  and  woman  carries  the  panuite,  in  such  cguiitrins  even 
lhiiL»c  inhabitants  in  whom  a  |tart  of  thn  lymphatic  s\-stem  is  blrx-kcil,  if 
on  th(^  other  hand  in  them  a  Hni;tll  ])artof  thix  nystem  roniains  pat«nt  umI 
connected  with  the  circulation,  such  is  the  prevalence  of  the  &Un>  Uat 
even  thomi  affected  with  a  mo^Iunite  area  of  eli>phantiiutia  may  hare  Um 
liUria  circulating  in  thi.'  bh>od.  Thus  of  &6  slides  of  night  MumI,  fmm 
55  CHses  uf  elephantiasis  and  elepbantoid  comlitions,  which  J)r.  I>avi«v 
cullottfld  for  me  in  Kamc»,  no  fewer  than  27  contained  the  filaria,  many  of 
them  in  great  profusion. 

Many  other  hyiKilhesca  of  the  causation  of  elephantuisis  have  twM 
ndvanood  from  time  to  time,  hut  none  of  them  explain  or,  indeed,  an 
compntible  n-ith  all  the  fncU  now  awerlaiiMd  alwiit  this  disoaao, 

Trttitmnit  n/  fiinrMnif.  -  No  means  have  been  diMxivored  ol  Idlfing 
the  Alariu  in  thp  IhkIv,  anil  aa  it  is  impcvuiible,  with  rare  pxcvptinm,  ta 
localise  it  with  sutlicient  pi-eciaion,  excision  of  the  |iarent  worau  ui  uaually 
out  uf  the  question.  The  oidy  way  to  secnre  immunity  fn«m  GUhal 
disease  in  the  endi^^mir  ri>p<m  is  hy  a  prophylaxis,  foundetl  on  our 
knowledge  of  the  life-hislnry  of  the  parasite.  Di-inVing-watcr  mu»t  hi 
beyond  euspiciim.  If  necesHiry  it  should  be  boiled  or  filtered,  and  Um 
Teasels  in  which  it  is  stoiwl  ought  to  be  pn»N-cU'f!  by  a  fine-mcwhrd 
wire-^use  covering  to  keep  out  motquitoea  The  subjects  of  SUnal 
ittfootiun  should  be  nuule  Lo  sleep  below  mosiiuito- netting,  and  new 
near  the  wat**r-*upply  of  a  family  or  communiiy. 

Persons  known  to  harbour  filariie  ought  to  avoid  blows  and  injoriM 
nf  all  trindis  and  every  circumstance  which  might  cause  the  pu«al 
filariip  to  abort,  or  which  might  set  up  lymphangitis  in  iifiiij[w)cid 
lymphatic  areas. 

The  pathology-  of  the  various  forma  of  filarial  diaewe  indicates 
special  treatment 

t'h^urio  is  best  treated  on  mechanical  piinciplos,  effort  Iwin^;  direetej 
to  lessen  the  preivurc  on  the  i-eseeU  of  the  lesiking  renal  or  Tcnoal 
lymphatic  varix.  The  n^ciimlvnl  position  with  raiw-d  \te\vn  should  he 
maintained  until  the  urine  becomes  clear  and  free  fixim  clot  and  alhumiu. 
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All  foods  likely  to  incrM«c  the  amount  of  cbylc,  Buch  bk  fau  »ml 
albiitninuHls,  should  for  a  lime  \w  iivi>i4l(?4),  iinii  the  amotint  of  fliiul 
Tcstrictcd  us  miifh  as  poAsihlc.  By  following  such  a  dietary  th«  ohyloiis 
■I^Kanince  in  the  ni-ine  oft«n  d isajipf-iis  in  h  day  or  tuxi.  Thm  doe*!  not 
loean  ciiri;,  hnwisver,  in  every  ca&q  ;  for  if  we  inspect  the  nrine  nuTfiilly 
"ire  can  siill,  and  fnr  a  lonj^firor  shoit^^r  time,  see  tloatinj;  in  it  n  lymphnns 
vtnL,  ami  on  boiling  tind  it  loaded  with  liilnimin.  So  long  as  clot  and 
alUiiniiti  are  present,  the  leak  in  the  lynijihatic  varix  rs  not  hmled, 
although  the  fatty  matter,  not  being  Riipjilied  to  the  ohyle,  may  not  lie 
present.  A  single  tumblerful  of  milk  wtll  at  onct;  give  ocnliir  proof  of 
the  jwtency  or  otherwine  of  the  rupture  in  tlie  varix.  Not  until  riot 
Jtiid  alliumin  have  entirely  disapiiearw],  am!  the  milk  t^'jit  gives  a  negjitive 
result,  should  the  patient  be  allowwl  to  quit  the  recumbent  poi^ition. 

It  is  well  to  give  a  saline  ajwrient  from  time  to  time.  1  have  tried 
SDACiy  other  drugs  whieh  have  been  recommended,  jnchidiiig  benzoic  acid 
and  the  benzimtei*,  gallic  aciil,  the  salts  of  iron,  glycerine,  mangrove 
bark,  <rhroniii:  iirid,  thyiiif>lj  saljrvlate  of  soda,  and  so  on,  but  T  caiinot  say 
thai  1  li)ive  seen  benelit  from  any  of  tbeni.  In  judging  of  the  value  oE  a 
remedy  in  chi»  diiiioai^e  it  must  alwiiyn  l)o  Konio  in  mind  that  every  now 
*nd  again  chybiria  coames  H)M>ntaneonsIy  ;  the  drug  wbifh  was  being  taken 
whou  the  chyliiria  so  ceiised  is  apt  to  be  credited  with  the  cure. 

Vtirvosf  ingmmil  ijlinda  ought  lo  bo  left  alone  or  gently  supported  by  a 
well-adjuste*!  Imiidagrt.  If  lliey  »iie  «o  painful  and  so  terwe  llml  ihfl 
pBtient  \a  ihereby  disqunlitied  from  making  a  living,  the  question  of  their 
excision  might  bo  entertained.  But  the  anrgeon  must  not  forget  that 
these  dilutetl  lymphatics  are  part  of  a  ]>hy8iologically  necewiwiry  vnrix. 
Their  excision  has  been  followed  by  chylurin  and  also  by  elephantiasia, 
and  once  or  twice  with  hem-fit  which  appeared  to  be  p«jniiiiiient(MaitlMnd). 
lu  a  cmw  recently  operat-ed  tin  by  Jlr.  Johnson  Smith,  the  lymphatics  of 
the  right  8pcrmAtic  coni  c^ubHequently  becatiie  enormounly  ditutiMl  and 
atUM>d  much  pain  and  incnnvenifiiee. 

Lvrriph-scroium. — -The  same  renmrks  apply  to  this  as  to  the  preceding 
caae.  When  passing  into  confirmed  elephantiams  a  lymph-siTotum  ought 
to  be  exci«vd. 

Vhilhrde  may  be  tapped  and  injected  or  incised. 

Ei''i'}ninlinm  of  Otf  ifrijUim  should  be  anipuuite^l,  the  penis  and  tcstoi 
being  retained, 

iilepluiritiims  of  tSte  leg  ia  beat  treated  by  rest,  f!evutit)n,  massage,  and 
ahutic  bandaging.  If  of  recent  formation,  and  the  patient  sound  in 
conatitutiun,  and  neither  malarious,  ati&>mic,  nor  scorbutic,  h  mild 
menmnal  courBc  may  be  beneficial.  During  acute  attacks  pricking  the 
difttuadud  limb  ao  as  to  provide  an  eHCJtjK?  fur  tlie  et^'uitioM,  and  dressing  the 
part*  antisepticuHy,  gives  gn-al  relief.  Jiud  may  tetid  lo  delay  the  progress 
of  the  swelling.      Pain  and  fever  arc  U>  be  treated  on  gciieml  prineiplea. 

FUarfa  Magalhaesl.  —  liecentty  Professor  MagiJhaejt,  of  Kio  de 
Janeiro,  has  published  a  careful  detK-riptiou  of  two  aexiialty  mature 
fllaria;  which  were  found  in  a  clot  of  blood  said  to  have  come  fmm  the 
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left  ventricle  of  the  hestrt  of  a  iliilit.  The  lUswwe  of  whicti  ihe  pal 
(litHl  in  not  Htnl-itl.  'I'lie  funuilt-  nii>a»iiruii  Kid  iiuii.  in  |«iigih  bv  0*1 
mm.  in  pr««t«(it  brmdth,  iha  male  A3  mm.  in  Iiingth  by  tj'4  mm.  in 
(p-eateot  br«w)th.  Both  wi-re  vrhite,  ojuileHcvnt,  and  deliottelr  nwirtin) 
by  tnuiflvem*  Btria:  In  Uitli  lh«  u^sopliiigus  U'rmituitud  in  a  bulb,  the 
intiMitinc  commutu'ing  in  a  iHliitittlnri ;  and  in  both  tlii'  htsid  wu  club 
vhiLped,  and  tlie  mouth  u-rniiii»l.  nnind,  ximplo,  xnd  wilhoiit.  ]w|i(lbe.  Id 
the  fnmnln  tlic  vnlvu  niu^  [iliu-til  2'>G  iiim.  from  the  muutU.  tiit>  uterai 
was  double,  and  the  onus  <ip4:ned  0*13  mm.  frum  the  tip  of  the  muwlMl 
tail.  The  male  was  provitled  with  two  spirtilu 
joetin^  fnini  the  (.-hiaca,  O'll  mm.  fmm  thu  lip  uf 
rounded  tfill,  whiuh  was  further  providt-d  with  four 
anal  und  three  ixiHt'iiniil  jNiint  of  papill;^  W'o  have  no 
dfTHcription  of  tht-  L'tiilirytm,  which,  it  w  Ki  bo  pmnnun^ 
must  havR  circuIatMt  in  tho  hlorKl.  •Ind^nn);  fn>at  the 
meafiurcmuiits,  tho  character  of  tbe  KjnciilrB,  ami  the 
pHsition  in  which  thnM>  w^irms  were  fuund,  I  bnlievo  that 
tht\v  wore  not  Fil»ritr  Hanerti/li,  the  parental  farm  of 
/'i/riria  ii"ct>irrui,  atiU  1  have  suf^gested,  on  geogrrKphkll 
groTttnU,  thnt  thi'v  may  tnm  out  to  W  thr  pareoia) 
forms  uf  a  ncmafthi  ombrvo  which  I  havd  recently  found 
in  the  b|iio<l  of  ccruun  Weel  Indian  nc^nvt'-e-. 

Fllarla  DemarqualL' — Some  limi'  a^i  Dr.  Xewaua 

of  St.    ViiK^t-nt,    W.I.,  kindly   «cnl  me  umti  apcvunFO* 

of  dritxl  bhxfil  from  1^2  natives  of  tliut  i.ilaiid.     Sevenl 

r>f  the  slidi'ft  oonl^iinttt    ihf    oi-diitarv   FiUiria     nodmnu. 

In   cvrUiin  uthi-r  slidca,  pn^jwi-wi    from   ten   individitftli; 

iin  embn-o  nematode  was  found  which  differed  bo  mack 

in    size   mid    in    periodicity  from  /'.  Koctmrna  that  ic  it' 

almoMt  certain  it  beli>iigft  to  an  entirely  different  ■ 

These  new  hieinaUfj»i»  are  sheathed  and  aliaq>-taile>] 

J-\   wifiitma,  but  difTiT  from  this  hn-ntiUotooa, 

atitMf.    'u."r.  »*  they  o<x-ur  in  day  l>loo<|  »b  welt  h&  in  iiifjht  blu< 

iSwftiwi^imri  moreover  are  very  much  iimalier.      A«  idl  the  sperimrn* 

pnpuvd    Id    Um  perceived  were  dne<]  in  postures  mnre  or  leas  nintorted, 

it    \a    impossible    to    give  jicrunite  metutureaents. 

compiriflon  of  the  /i>-f,ompnnying  figures,  can-fully  dmwn  to  Msle^ 

from  prepamtiodn  m»«b'  in  the  dame  way,  wHlI  convey  some  id«*  df  tlM 

relative  dimeiuions  of  the  nen-  bloo<l-wonii  and  /'.  luWunim.      Vnul  (Iw 

pnmBite  is  examinwl  alire,  and  in  nowly-ilniu'n  bl<M)d,  (nrther  putacoiui 

I'nnnot  be  aiKertained.     t  think  1  have  met  with  the  mune  hemalotnnn  ia 

drivd  specimens  of  blood  sent  to  me  fmm  the  Kiver  Ni^  region  by 

Croose. 

*  I   lisvc  wuimhI    thin   nriT  IiImmI  wonn   FUaria  Dnnar^aii,  ftt   IVafiMHr 
•ilggCKtion,  nflL-r  IX-uian|UBj',  Ibe  itiacoverer  d  filaritt  ut^turtut,  Ai»l  tfarrrfocw  iLa  i 
Ihw  importaat  bniach  of  |i*tbolagy.      Demu^nny  wai  ■  natiTi'  of  tha  Wwt  Iiuli**  ;  t&in  i^ 
thmfora,  ft  oertatn  ■ppr^rUlvuMi  la  calUm  ihtt  Wf«l  ln>liiiii  jicnMHu  mur  hitn.  ■■  vd  m 
balfflg  ■  rKsgnltioo  of  Kicfltlfte  wrvtou  loo  kmg  ovfTlo<ik«il  ertn  liy  bb  owa  aauoa. 
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The  indmdiinlA  supplying  thesso  St.  Vincent  filariw  are  mid  to  be 
heftUhy. 

Thf]  Bubjoinwl  table  gives  the  results  of  a  eoricB  nf  sysl-omatic  examina- 
tions of  liiood  from  natives  of  different  parts  of  the  worM.  It  miij-  "be  nt 
iifle  iu>  ail  iiiilex  to  the  forntH  yA  Hood  tihiriA  iiKligenoiiH  to  the  regions  it 
refcre  to,  anil  it  may  convey  atmi"  idea  of  tht-  exti^nt  to  which  these 
partwito-H  prevail  in  some  partA  of  the  ■K-nrlcI,  Ktatistics  prepared  prior  to 
the  discovery  gf  filarial  periodidty  itnd  of  the  newer -/i/crnir  wuMTMiiti* 
aro  fallHcious  ; — 


LaoUUj. 


g  \  Ilsn/a  nisntnka  ;  \ 

O  I  Sun  rijilvodgr       / 

Old  Caliihsr 

Cochin- 1 II  ilia 

South  Afrioft 

Zuinbu 

SunoA 

St  Viniwnt,  W.T. 

Dahoniey 

Lower  Niger' 


Sratbr 


Dr.  Wolfridesou 

Dr.  .Smull 

Mr.  R.  H^TiahAW 
.Surf^eoii-Mnjur  RlHum 
Dr.  Uuru« 
Dr.  Burns 
Dr.  Davie* 
Dr.  Nt'uiuim 
CVysUl  Pnlaoe,  L»n<JfiD 
Dr.  CrD»se 


Dsy 

D.y 

Both 

>~ighl 

Bcith 

Bolli 

Kifht 

Both 

Botb 

D«y 


f}]wd*«  of  pUM  Ife  ntid 
mm  foiioJ  lu. 


Family — AngiiUlullda 

This  fnroily  is  roprcserittKl  in  nmn  by  one  apocies  only.  This  belongs 
to  the  geiiiis  rliabditis.  the  membt^n*  of  which  jire  charjwterifteH  hy  a 
miiiiiLo  Hlifciiu  body  tapering  towards  both  emi»,  n  sharp-pointed  tail, 
and  a  ronndod-otf  hejuJ  carn-ing  n  terminal  month ;  the  ifsiiphn^iia  hafi 
two  buUnm!*  ^wellin^m,  thf  more  posterior  of  which  is  furnifthcd  with 
three  tooth-lilte  (olds ;  the  syinraetrical  double  ovaries  are  stniight ;  the 
male  has  two  spicules,  and.  usually  a  cDpiUatory  bursa  with  fr)m  six  tu 
t«n  papilb-. 

RhaMlUs  Niellyl. — Prof.  Xielly.  of  Brest,  has  deBcnbetl  a  fate  of  sTtin 
dlftowc,  chiiraou^riried  by  a  papnlo- vesicular  eniption  Htlutidcd  with 
inten^se    itching,    in    the    vesiclcft    of    which    an    immaturo  rhubditiform 

'  The  iiitiirprntffr  nf  the  traupo  awl  n  ti«vplkr. 
'  Cmptoy«*l  by  lli«  Niitcr  Cunipiuiy  Aiiil  k.-«iuliig  from  VBriou*  jMuts  of  Wwt  Africa, 


loSS 
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panij(ite — 0"335  by  0013  mni.-was  dwixiv^rwL  'JTie  doublt-ljuIW 
ft'Bnphnyis  wa*  wi'Il  developed,  but  th«  >;pfiiui!  orRRiiR  were  quili-  mb- 
mentarj' ;  evidently  the  animal  was  imnuiture.  !□  the  same  pMitu'i 
blood  a  number  of  free  embryo  nematodea  were  found,  suf^gettiDg  tb) 
the  mattii«  parental  fonn  was  lodged  somewhere  in  the  tiMUM  umI  in 
eoiuieetion  with  the  eirculatiuii.  Pottsibly  the  emlHyoi},  ufter  circulttiB([ 
for  a  time  in  the  bl[>od.  eacjiped  from  the  veitsels  and  Wainie  VApA 
unrttir  thf  skin,  where,  im  attiiinin^  a  certAin  degi-ee  of  develnpnit-nl,  ihejr 
set  tip  an  irrilAtioii  wbicii  iiidiicod  ncmtehiug  and  led  to  their  liberatioB. 
Thus,  possibly,  they  vere  placed  in  a  position  to  advan{>e  further  tovinU 
matiu'ity — perhaps  in  Ihw  bwly  of  an  int*rraodiate  host — b«fi>re  fiiulh 
gaining  access  to  the  Inidy  of  thf  delinitive  h(J8t,  where  they  nught  attain 
to  sexiial  maturity.  Similar  forms  of  {wrasiti^rm  are  foun<l  in  the  loww 
HniInal^  anJ  it  is  pmbable  that  it'.  AfW'yt  is  iKuniaily  «  para«te  ol  wok  of 
the«e. 

O'Neil  ha«  i!ts(.riln-«i.  nndur  tlie  name  "Crawcrnir" — whkh  nK-aR> 
in  the  native  languages  simply  itching  skin  disoafic — an  itching  papuU 
VoeiciUur  skin  affection  vt'rj-  similar  to  that  dcjieribed  by  Prof.  Kielly, 
and  similarly  cbanirteriHeil  by  the  presurtce  of  iniinaUirp  neina1ude«  in  tlif 
papulos  of  the  i^kin  lesion.  1  hiivv  siiggcsied,  considering  the  geogniphicU 
distribution  of  thu  two  paraaitca,  and  the  peculiar  stnicture  and  habiu  nf 
/'.  j.xrsl'ins,  that  pussibly  the  cravrcraw  nematode  is  an  advauved  develop- 
mental tilage  of  tho  latter. 


Family — Rhabdonemlda 

This   family,   like    the   preceding,   also    includes   only   one  »p«d« 
panwitic  in    man.     The    varions  H[H!det>  am  heteriigamouh.  cjich  e]! 
including  a  free,  bisioxnal,  and  rbabditic  form  and  a  parasitic,  hl&ria- 
and  hermaphrodite  form. 

Rhabdonema  Intestinale — (Synonyms:  Angt^uia  intesiinaiis,  Wwf'- 
di^nf  1)111  J  iifi'Miiiiih\    Hfuihrfniirnw   Mrriinrfiloiiifji). — Thia   parafiite,  di»coverrd 

by  Normand  in  1876  in  cases  of  cl 
intentinnl  flux  from  Cochin-China, 
iiinee  been  f[>iind  in  man^'  parts  of  tKr 
world — ^in  Brazil,  Weat  Indies,  Egypt, 
Fw.  no.— liriiirTa  KhaMoK.mi  initiKnair     C^evlon.    Italr.  OeTmanv.    etc.       I    have 

IilSmm.    ArierliiiljrinBil  Munll.  '       .'     .       ^'  ''.  ,  .. 

Keen  it  in  Lascars  coming  from  Miipi 
trading  to  Bombay.  It  is  very  often  found  in  aseocijitiMii  with  .4. 
dmden^  and  ft  in  prolviblo  that  the  geographical  range  as  w«I]  as  tbfl 

biological  requirement!^  <jf  these  two  parasiuts  are  closely  similar. 

The  maturi?  rbalMlnnenia  lives  in  the  intestinal  mnciis  of  the  dnodrmnm 
and  upper  }wirt  of  the  jejunum  ;  raruly  in  the  stomach  or  ileiuu.  It  ia 
a  very  minute  and,  proportionately,  very  long  panunte— 2  by  0"04  mm. 
It  is  rwidily  distiuirnishablc  under  tlie  m iltcmci >pe  from  all  other  intestinal 
parusiUus  by  its  ^jze  atid  |irti[K)rtioii^  and  by  the  Ave  or  six  ellipaOHiil 


KHi 
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(0"06  by  0'034  mm.)  lying  in  »  string  itbout  the  centre  of  iw  Wiy 
mnd  in  c1o»«  relalion  Uy  the  |HiRitii>ii  uf  the  vulva.  No  iiii»l«  form  has  Lecn 
foiuitl.  Wlioii  lh(!  ova  have  passeiJ  into  the  ehyim;  th«  emiirj'o  (Fig.  60) 
develops  so  rapicHy  that  hpfnro  the  fsece*  Ifavp  ihi':  intcaliiiL-  the  «hi>ll  of  tho 
eifg  lliw  h«*(?n  niptiircii  ami  the  embryo  w  switumirig  about  verj-  actively 
ft  in  the  fluid  fiects.     Thiiae  embryos  have  pomted  t«ilN  mnniiiil  heads,  and 


mtli'.    dul;^  mid  Uonu, 


measure  0'3  or  0*3  by  0-013  mm.  They  arc  further  distinguished  by  the 
douMc  u'suphjigcal  biilli.  the  [Htsteiiur  bulb  of  which  airrius  ihi-uo  tocth. 
Unlike  what  occurs  in  ihe  oise  of  A.  dwnlr'niiU,  owing  to  th«  nipid 
d«velopme]it.  of  tht-  L-riibrv<i  hihI  its  wirly  t^wjijiti"  fn>m  ihw  ovum,  ova  hiis 
nti-ely  fouiul  in  ihu  siciols,  unless  it  be  iluring  th«  action  of  a  jiowL'rful 
cathartic.  When  they  do  occur  in  iho  sto^jla,  being  usually  in  siring  of 
three  or  fom-,  they  are  not  hlcely  to  be  c^onfounded  with  tlie  ova  of  any 
other  [ini'aflite. 

vin..  ti  4  a 
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The  future  of  the  embryos  aft^r  they  Irave  tbf  human  body  de^Mndf 
on  sevural  ciiviuneuiicuE.  First,  tuilciw  llivy  got  accL-sii  to  iioti-jnitrefviDi 
fluid  ihoy  soon  diH  ;  ibe  fieccs  containing  ibt^m,  thereforL',  must  mix  fn>^ 
with  watvr.  S«coik1,  if  I.he  tempo ralure  l>e  low  the  rmbr.ro  rl 
lU'VL'iupK  into  a  filariform  larvii  whieb.  when  swallowwi  by  uuui, 
assiniiOH  t)iL>  pnrAsitif  form  alrciuly  described.  Third,  if  the  t^'tn 
be  hi(^h  the  embryo;*  d«vcIop  into  nialo  (Fig.  61)  (0*7  iiim.)  and 
(Fig.  62)  (I'O  mm.)  matiii-o  rbalKlitic  worm&  In  due  timo  tbee«  rhabdilie 
foi-ms  produce  omliryos  which  assume  the  filariform  tyjK!  (Tig.  6S)  ukI, 
on  bt'iny  traiisfeired  to  tuiiri,  bt«com«  H.  infeflinalr,  T\we«  frtfc  Qutun 
rhat«litie  forms  ant  what  were  foriDwIy  kaum 
as  .-t  nijuilliilii  fUrcoralis.  They  were  found  in  tbe 
fu>cos  at  poBt-mort«m  examtnationa,  and  also  in 
the  ffeccA  after  discharge;  for  s  lung  time  ibwr 
true  relatinnBhip  to  the  S.  inlrjtirtoit  na  imI 
underBtorxL 

At  one  time  this  pArrutito  mu  supposed  ta 
1m  the  cause  of  tbe  dixrrhit^a  ao  common  m 
Cochin-Cbina.  This  is  no  lon^r  believed,  and 
moKt  pathologistg  i-egard  the  prcwnce  of  the  irom 
ill  tbcec  cases  as  more  or  lii^s  accidental — favmm^ 
no  doubt  by  the  cntarrbal  rondiiion  i*f  the  intesttail 


Ftc  03.— rlUrifonn    i-ii.l.ryu  ,  i     .  .    ■    i  .  ■        -. 

of    An^iiiuUi    jiMwroJi*    mucoii*  nuMiiNrane,  hut  certanily  not  t:vui«ng  iL 

TreKtment. 


Ool^MiU  Monti. 


li.  inlyMmifr  is  difficult  to  £X|>d. 
ScnBino  snya  be  got  good  re-snlls  from  a  long  course  of  Bn»U  dcaec  (if 
thymol  and  li'iuur  feiri  peroblr>ridi.  The  onlinary  anthclmintica  ai« 
ineflectivtf  in  thu  uaeo  of  this  parasite.  Prorentiou  must  take  Iht 
direL'tttm  of  a  pure  water-supply  an*)  the  avoidance  of  unn.iokt^]  TCf* 
laliies.  Theru'  is  some  ovident'c  to  show  that  the  dewccatwl  fibuilon 
embryos  may  gain  access  to  the  alimentary  canal  in  the  shape  of  wtw^ 
borne  du4t. 

Patrick  Maxrdk 

references 

1.  Bekedkk.  P.  J.  VAK.  Animai  FaraniUMoud  JtfsjmtiU*.  1878.^3.  ButStrajtal 
"  Notes  Miir  qiirlquvs  *«n  )tiinislii'S  de  I'liuiomw,"  CWtjuM*  £tmdiu  ite  ta  Sat,  4i 
H(«nro  au  1$  Juinetl891.— ^.  ili.ANciiAitl',  KAraAri.  TraM  <U  Zaolagit  mM 
18^9.-4.  British  Mtdkal  Jourxoi.  21»l  A|ini  1«1I4.— 6.  Connni.Ti,  T.  Sn^cnt.  H  n 
y.B.3,,  F.L,S,  Fttra^ite*;  a  Trtatit^  mi  thr  HntKita  itf  Unn  xinJ  A^imalx.  16T».- 
«,  Davaink,  C  TmiU  dtt  Endxuxiirrt  el  dt*  nuiimtif*  nwwu'iwii*-*.  IS'T-iVi.'-i 
Dnw«)X.  Srititk  MaUeat  Journal.  Jth  Ocluber  ISM.— 8.  I>ujaR1ii*c.  F. 
Ktlvrrltf  ilts  JlttiHtntktt  nt  mn  iuUttiitauj-,  IMK. — 9,  IHkk.  luii.  M<*1. 
1883.-10.  Gb/bsc.  CcntraJllaU  /.  Bnetrr.  und  /timjil.  i.  i..  97.  I8S7.— II 
dixk/nififi knl Piillv'logy.  TratmUtril  by  Chnrlw t^ighton,  JI. [>.. N^wSvilvuliam Si 
1KH3.  — 12  y/upiViir  tiiui  Ihiuiuti  of  ff'nrm  i'!imatt4.  Editeil  tiv  Aniliw  ItaThla 
M.I>..  F.R.C.r!,  ed.  ISPS.— 13.  KCcHF.>MZi«rBK.  MattHoJ  <•/  I;ira»iir».  Traaa^t 
bv  ¥Avin  Lankcsier.  M.D.,  F.R.S..  Sy^leuh«iii  Socwty.  1857.—1*.  Lert-KArr.  "  IV 
Tkrnin  ina<)(iCA^A'^^i"'>"'"  S'l"^'^!  Ahtlnirk  duk  I'frAtiml.  d.  £kul*fh.  eoad.  Gt 
1891.— lA  I.errKAKT,  Ktrtioi.iH.  //n-  lurnxhtiekm  /'aratittw.  TrnnaUt-tl  in  put  I 
Williuu  E  Uq;1«,  M.A.,F.K.S.E.,  188fl.— li).  Uaitlajik     Tnnis.  Jmlim   " 


\SH  ;  EtrjAaiUiima  »mi  jitlM  IhrnirtlrrA.  Mnilrw,  1991.— 17-  NKruANK.  Vamm^t 
HMii  f^raxilie  IHttruta  of  iJrtmtMiciUU  AnitHain.  TminlaUil  liy  Ocoiee  Tlominiiig. 
CB.,  I.I,n..  P.R.C.V.at,  1S92.— IS.  (jNkh..  Lnn^,  Fehru«ry  1875.-19.  Vox 
SiiiioLi'.  On  WorvK.  TimuUimI  by  Eilwiii  LuikMter,  U.D.,  P.R.S.,  Sjpdvoham 
Soaetf.  Mt. 


BILHAR2IA   H.EMATOBIA 
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Rarely  teen  in  timM  pat,  the  formidiblc  tniin  o{  symptoms  caiiMd  by 
thiii  b»maU>nx>n  have  of  IhU',  owmg  to  tliu  rspid  peopliu^  of  Afrini 
by  KiiroponiiB,  pro8ent«(t  ihentHclves  frc^juuiuly  to  English  luid  French 
pi-iu:titiotier«,  eisp^inHlly  iv  nrmy  Mirgcons.  LaiTL-y  anrl  hi:*  co]1eAgtie« 
met  with  many  uuscs  uf  liifiuititiriii  during  Xapoluon's  Egyptian  campaigo, 
hut  failof)  to  rt'oognise  lht>  chiiho. 
Bilhnrx  firet  discovered  the  pai-asite 
ill  ltj5l. 

Jnalani^  c/  AduJt. — Bilharzin 
(***/  Difltumum,  rel  Gytia-copliorus) 
faffnuktohm  ix  u  trniiiU'iMli'  ptaty- 
helmiiirh  inliJit)itiii>'  l\iv  vciiui  of 
uiaii,  iimnkvvH,  ;uul  pn)bal>ly  film) 
of  fjiltln  ami  <liij5(,  Thu  |)ifi[(iniirl»« 
arc  for  iIil'  must  pArt  hfrniajihiiKlitt:, 
but  in  tbiii  spotiiett  Ihu  spxc?  oro 
wpamte.  The  nmlf  in  uhitish  (Fi;;. 
64),  from  7  to  10  mm.  lonj;  (alxjut  J 
inch) :  uppfir  siirface  nlighlly  con- 
vex and  covered  with  minute  ciliiHi.Ml 
tubereU'n  ;  lateral  murgiiu  of  Injily 
flatttinoil  and  )>ent  bo  completely 
roiiiid  aa  to  overlap  ninE  fui'm  a 
ventral  cnnal  ^the  ^vEia'niplioric 
carml),  \n  which  a  pnnion  of  iho 
bo<ly  of  the  (email*  lies  during 
coition ;  poBtcrioi*  piu-t  of  IjimIv 
round ;   suckers  two,   the  anterior 

apiod,  surrounding  th(>  mouth  ;  the  pio.m.-h«1bK  JurMioi>i«,  «i<hF»iud«,;ntl9«: 
ptwtorior  in  clfwe  proximity  to  it, 
Berviiig  as  or^m  of  fixation.  Central 
nervous  syetftu  rupriwetitud  liy  n  RUpm-<eBophagoal  maas,  concave  on  thfl 
ventral  surface,  and  oonnerte*!  hy  Kne  lilamenttf  with  minute  penphend 
nerve-maiwej*  dislribulfcl  here  aud  thure  in  |iH.i-encliynm.  Kxcrelon,- 
system  composed  uf  iwu  parallel  longicudijial  canals,  which  annAMmode 
poet«riorly  to  open  hy  an  excretory  pore.     Kcproductive  itystem  consiats 
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of  five  Bcmtnal  gkndfl  ooQnecU><l  vritli  a  semiiuil  vmicle.  the  dnct  fnic 
whit'li  npctts  at  Itottom  of  gj'iiuNviphorio  caiial  near  iu  anu^rinr  end  Th« 
feimU  is  darker,  more  cylindrical,  much  finer,  r«»«mliling  a  finr  «lk 
thretui ;  attains  a  Irii^b  rtf  tiO  nun.,  ilfi  finciipiw  nuiktti^  it  lm>k  mnaAfs 
ably  lonjjpr  i.hnii  thf!  niitle;  smooth  aiirf  dcx'oi'l  of  miIwtcIl-s;  anicnra 
extremity  much,  attenuated.  Arnuigemeiit  of  diye«ti»'f  tn*ct  diflVnt  fr** 
that  n(  malti,  the  canals  hi>iiig  very  much  largor.  aiKJ  having  Inn  oiw 
instead  of  st^veral  atiajitomo«e9.  Reproductivi>  Byit^m :  the  nridncu  tnl 
the  ducts  of  the  yolk  gknd  open  close  together  into  h  simple  gljuid  favn 
which  leads  (.he  long  combnie*l  ut^ro-vagiiuil  paasagr.  The  or*  u* 
geiu'nilly  inr;ingt;<l  in  a  single  or  dmihle  mw  alon^  thi'  ovuluct,  wiUl 
their  spines  diructed  Imcknaifls  so  us  not  Ui  catvh  in  passage. 

The  distrihuii'it  of  BilhiirzJa  is  i1^thioi>ir.     It  ia  extmnely  ahnbdant 
in  Kgypt.      French  iM.ildiei-s  are  numoroiuiiy  afTected  in  part*  of  Alg«n*. 
cspt-'L'iaily  the  hinterland.      It  is  known  at  AA'im,  Accra,  and  oibor  pUn» 
on  iho  Wfj*t  Cwtwt,  and  also  Ijctweon   2anf.ili«r  and   the   y^inlir^i  on  ih? 
other  uide  of  the  continent.     Fiom    the   Nyjissa  and    inland  U«inl»ua 
didtrit'ta  it  hait  Iteen  reeorded.     In  Cape  Colony  it  seems  con6ned  Ui  liie 
eaMtern  ])ri>viiiL-e«,  and  there,  iu  certain  districts  of  Natal,  aitd  beyond  iJm 
Muguliesl^crg  iu  the  Transvaal,  it  is  very  common.     It  may  thus  be  mU 
to  he  diseontinuously  distribntwl  over  the  entire  continent.     Other  known 
localities  are  the  Siuaitic  PeninsiiU  and  Arabia  -  iukI  though  the  AtUotw, 
IdlarnU  are  exempt  from  the  suourgc,  Madagni^»^,  ^faiiritiuM,  and  Rdl^^H 
ai'o  »vd<l  not  to  be.      It  hoa  been  reports!  from  Sicily  and  from  Indi>,1^f 
fwrlhei-  evidence  ie  reiiuireti,  though  there  is  nothing  in  ihe  wicnw  ti 
geogi-apliicul  di^U'ibution  lo  forbid  ihu  gHHwibility  of  iu  uccurrenoe  i»  tlieM 
localities. 

7Vk  Ki/nif>ti»/is  an?  oft^n  aud<it'n  in  onset,  and  g<?nerally  fiwi  coO' 
noctcd  with  the  blmhlor,  though  somotimea  a  false  dysenttr;)'  may  [>r«iaMifc 
They  vary  with  the  aeat  of  invasioiL  If  the  posterior  part  of  bladder  U 
iiffectcfd  thern  ia  aometimea  little  pfiiri.  Mure  commonly  the  neeV  i^ 
hlwlder  and  urethra  are  inviulod,  when  th«re  it:  often  gnwt  pun  in 
mictiiriliim,  venical  tencamiw  and  irritation,  and  mipra-puhic  pwn.  Pain 
in  the  butU)c:ks,  the  front  ')f  the  thighs,  and  even  in  the  legH  is  not  in- 
frequent ;  and  if  the  pHMtato  and  vexic-uln^iieminaWarcattAckMl,  perilWll 
piun.  priupiiim  and  Bcmina]  emiiuiions  often  occur.  Other  seats  of  pHi( 
of  varying  Hnverity,  are  the  inguinal  and  hypogaatric  rt^oiu  and  thi 
lower  part  of  the  bittk  ;  thnu;{h  theiw  are  more  charactcri!»lic  of  n  furtb«^ 
ndvnneed  sbigv  of  the  tlisorder.  After  an  uncertAin  periutl  there  tna^ 
be  a  renii.«iijn  of  vertical  and  urethral  pain  and  imtation  owing  t«t  thi 
parts  having  become,  as  it  were,  tolerant  of  the  invader.  General  rv?iiti 
Bocms  mrely  if  ever  set  up.      Hjpniaturia  does  not  usually  occur  at  6p4 

Sometimes  the  bowel  showii  tW^  first  signs  of  the  disonler,  the  svinp 
toms  produced  being  not  unlike  those  of  sul>acnte  dysentery*,  with  nmill 
tormina,  and  the  pasaage  of  blood  and  mucus  with  si-ylvUa.  In  otki 
oases  diarrhfea  occurs. 

The  earlier  symptoms  are  thus  confined  to  ihc  iKiwel  or  blnddfr.  < 
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both  ;  and  though  often  severe,  arc  of  a  Biinple  and  jjriiuury  tyjMJ.  Ijitcr, 
f^riive  si-coiuKry  rnUvhk'f  tiiny  bo  set  up  iit  thu»u  first  «eat«  of  atUtck,  or 
uther  organs  muy  become  affected.  The  ova  itf  \\w  luvriwiiu*  ain3  ihii 
ilotritii«  in  the  hiiiddcr  mny  ht^cumc  the  iiiK'Im  of  iintk».ry  L-uK-uhifi,  nnd 
new  gi-owlhs  form  in  the  bUddei-  or  Urye  iiit«»tnie  ;  occhwioii  of  the  urutvr 
may  occur  and  hydi'o-ncphnwin  Buiiurvuiic.  PyuUlu  or  pyelo-iioiilii-itis, 
hepntie  ab^ccsd,  locnh'iwd  pi^ritonitiit,  and  even  perforation  of  the  hlruldcr 
hnve  been  recorded.  The  syiuptunia  of  thuao  varioius  dusordcre  may  therti- 
fore  be  met  with,  hut  aiv  not  m-cL'^sajirily  lo  U-  «xiM!cti;d.  Hienuiluria  is 
nMrly  certain  to  occur  not  long  after  tho  oii^et  of  the  duL-fuie.  It  is  wvn 
aluiml  always  at  thu  uiid  of  iiiicturilioti  only,  wht-n  about  a  tt-jispooiifuJ 
of  hloody  ui-iiit:  ia  voided,  pure  hlooij  rarely  if  ovur;  though  hhiod-cldUi 
large  enough  to  ohdemct  the  How  arc  «omctijnc*  paai^cd.  An  instAiico  hw 
bcuii  rucorded  of  blu^Hliug  so  copious  that  the  urine  formed  a  solid  dot ; 
but  ordimu-ily  the  hicroutiiria  is  not  great.  It  is,  however,  toh-mhly  per- 
8iat«nt,  often  tjccurring  lUily  or  with  but  Blight  iiitemiiBsiimn  for  nfJiuhs, 
or  even  year's;  it  va  gcnendly  inerwiBi'd  )iy  exen-iat!.  and  effircially  hy 
riding.  The  invasion  of  fresh  aroits  of  the  hl.arldfr  may  pro<hioc  a  fresh 
train  of  KymptonTH  oimilar  to  those  at  the  o]i»et  of  the  disorder,  with  a 
^ciirrenee  nf  hainiatiiriu.  It  i^  noti^wiirthy  that  the.  HhirU)  of  Hilharzia 
patients  are  almost  always  stained  with  WcmhI.  Of  the  sl^eady  drain  011  the 
system  euused  by  the  loss  of  lijiMdl  anicniia  is  niiiudly  a  niurkt^l  tt\Tnplom, 
and  loss  of  Hush  and  strength  at[<>nd  It  Fil'rillar  miisrutar  iMitchinga  am 
occajiiniially  triMiblesome,  ami  sevrie  epislaxis  from  the  aiiiejuiK  is  iiome- 
times  met  with. 

Tiu  itnuf  at.  the  onset  nf  thit  <litu.taiie  may  pre.fwnt  few  dovintiona 
from  the  normal  itave  the  prm^ence  of  minute  ttpeck^  not  so  large  a«  a 
pin's  head,  of  •a  Itrilliant  ewirlot  eohmr.  Micrns.copic«lly,  the  ova  aro  prob- 
ably to  he  di'tert*^! I,  with  ft  few  pus  eells  and  Wood  i'or[>tisc]e!(  (Fig.  G.'!).  A* 
the  case  wlvance^  the  detritus  giadually  increti;£ei(.  atid  the  uiiiie  usuidly 
exhibits  the  fullo^ving  charactenstJes  : — tjuanlity  not  altered,  unless  when 
organic  affeetion  of  the  kidney  has  supervened  ;  colour  usually  darker 
than  normal,  often  smoky,  uomctimes  bloody  ;  odoui'  sweetisib,  pcouliav, 
sometimes  .immnniacal  ;  rwiction  only  faintly  acid,  or  perhaps  alkaline ; 
elaamem  vanaMe,  thi.i  tmbidity  iH'iiig  iieiirly  always  wt-ll  marked,  and  in 
some  Oiues  verj'  gi'ent,  ctipceially  in  the  morning.  Though  largely  ilue  tu 
pus,  mticiis,  or  blood-cells,  l.hi.s  turbidity  ia  in  part  caused  by  the  eh-tr- 
aeteristic  prochicla*  of  the  platyhelminth.  Tliese,  which  to  an  experiuiiceii 
obseirer  are  quite  pathognomonic  of  the  disease,  uood  mure  doudlod  con- 
sideration. 

Dtintm  of  llif  Bilhur:itt. — For  convenietico  of  doseriplion  they  may 
be  divided  into  four  claaseti : — 1.  Floating  iti  the  urine  gliuss — fur  they 
take  some  time  to  settle  —  are  seen  »)lonrles8  filaments,  resembling 
threads  of  the  liucst  white  »ilk.  usuidly  unbmueliul,  attuining  a  Itingth  of 
from  1  to  3  inches,  ami  often  ahownng  in  their  substance  minute  s|>eck« 
of  an  o{uu|ne  whi(e  or  y<'ll'>w  ctihiur.  2.  Small,  ojKupie,  niunclixh  niawfes, 
the  hirgest  not  excueiling  the  huad  of  a  caqjut  pin  in  itize,  either  white, 
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yollowisli.  or  l)ri}j;liC  ri-tl.      X   Piirlielcc  nImfMl  exactly  roanaMin^  «nul) 
(mgmc'iil-K  of  viriii8,(ioi']jIy  IrUxxl-Htaincrti,  oftvn  with  twi»  «>r  ihn-o  Iiraii'h<\ 
ul  nil  SUX.&  up  U)  \  inch  ill  U-rif^tb  uiid  ^  Ui  ^V  '"'^'i  "■  I'i'r.'ultK,  t-yiinilnali 
in  flmiM-,  but,  ocoiksionalty  wiih  Hlight.  fiisifiirtn  dilatiitioiiitu      -I.  t1 
I)]<j<h1-cIoU,  which  may  niuiri  thi*  sizt-  M  s  shilliiig.     The  ihruc  Iwt ; 
tuually  HJiik  at  oiico  to  the  Iraltoni  of  thi-  glass. 

L'mlt-T  th(!  micniecope  viii'ioiis  nhjccte  arc  Cn  be  (ounrl :  m'Rtak  t/l 
uric  Hcid,  or  oxalttto  uf  Ijiuu,  or  Ibu  animonio  -  iuagnc«iiui  pfa'HtphatM|. 
iiriil  an  iihiindiiiit  or^uiio  dupottit  nmijKHt^l  of  piu)  iuhI  tiluud 
vpitbcUtJ  c«lU  of  uearly   every    ^izc  mid    s)i/ipu,  |jignii)iiuuy 


1*10.01. — Ftlirinoua dot  [rniit  anne  •liuwiii^  ov*  of  Bilhuila;  iScIiUt 
AtUr  LurtPt  iiuu  VinltpMo. 

amorphntia  granulcSj'find  otlicr  di'-hrla.     Tlio  long  vhitixh  filiunonu 
tbc  vuin-Iike  Hidwtancue  ju^t  iilludud  to  arc.  mh^ii  under  a  higb  powvr 
conHiHt  of  honiogcncousHlirat  aii'l  miKious  oclK  fumiitit;  a  strmiut  in  wbtd 
arc;   ciitnnglod  and  emhrddt'd  the  or>pinio  and  itmrj^Hiiic  olijocU  al«t» 
mi'iitioricnl.      Finfilly,  groiit  niiiidxTK  of  ova  of  the  Hilbitrzia  nrv  usu 
in  ho  suon  ;  Aontc  free,  cithers  a^'gi-ejcpit^rl  in  maasrs,  others  iiirlude^l  wii 
ihu  sufisUiK-e  uf  the  |K>riilmr  ciwtj*.     EmUryoa  nre  rarrly  or  iiwer  U) 
found,  as  thu  (iva  ciinnot  baLeb  in  undiluted  urine.     The  nunilwr  kA 
ptu»c(l  daily  mnst  often  reach  a  total  of  tbousandB.     It  is  eatd  that 
moro  ar»  pfisstwl  in  KninnuT  thnn  in  winter. 

Ovum  and  Crnhnmit  Mmi'rijo. — The  Qvunx  (Fig.  66),  which  in  ■[ 
aace  cloioly  rcacmMca  a  melon  sord,  is  n  brighc,  translucent,  tlntUHf 
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oval  body,  with  a  very  aharply-cut  outline,  I'lunt  at  one  end,  but  provided 
at  the  Ollmr  with  a  Rnmli  bub  ticiituly  |H>into(l  sjiino.  Sntnctinicn,  frcjm 
reaflotu  aa  yet  unexplninoi),  i»vii  with  ]<it«nLt  apiiu-'!  are  fmimi  The 
average  leiipth  q(  the  egg  is  from  .■y}^^  Ui  ,}ii  inch,  ils  f>F('aiith  jihont 
luilf  rhia  Th«  n^-ease,  in  spit*  of  it*  hiintntM,  is  [>erf(!«tly  tiatispiirrnt, 
and  permit*  tbo  cmliryo  within  it  to  Ik-  clearly  seen.     The  creature  ii«B 


?M).  Ot.— Bllhanta  iwum  *ni1  coiiulriwl  fiiiKijo.   y, ,  w«r«hi[Mdj(lMi4 :  <n.,  noMofT 
■li^ikntu* :  r.^.,  ^rtidiid  o>U>.     Aftor  LcitMt  sud  VUlIatoa. 

most  frequently  with  its  liuatl  towards  thw  Rpine-Hparing  end,  tmt  tha 
revensB  |>oeitinn  is  also  vfiy  fotnmnii  i.'Mpeti«llv-  \\\  K)iypti«n  i.'jiefjft,  Tho 
fact  that  ill  altunitt  all  cokl-m  \Xw  i'nil>ry{i  ia  mvirly  ri^ie  for  cxtriLsioii  [viidiira 
it  ]irol«al«lD  that  thti  t'urlJiT  stn-ira  of  dcvrlopniont  laWe'-  place  wilJiiii  tlio 
body  of  the  fenialv.  It  is  cnclosetl  in  a  tine  hyaline  sac,  but  does  not  Uo 
free  within  tho  uvuni,  litiiiig  altat-hwl  at  what  may  ho  termed  the  fihoidder ; 
while  liotWRon  it  and  tho  flhcll  are  seen  u  nnnih^r  of  highly  refractive 
globules.     The  cilia  cuveriKg  the  body,  the  body  sul>staDce  itiaelf  mtb  iu 
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two  pcju--!>ha|M:H)  i^rj^ann  towards  the  ccphAlic  oiid,  aiirl  the  eiinoaiaKat- 
like  pnihwK-iti  'mv-  jUt  vi»{)ile,  »ni]  in  the  fuUy  mature  oiiuu  slight  \tm^ 
mnnts  tnay  bfi  nntiwd  in  the  embryo. 

The  ma  will  sixm  hatcli  in  pure  water,  even  if  it  Iw  quit*  cold :  l«Ji 
i£  it  be  of  a  tt>ni|Hn7iliiro  of  aUmt  f*0  F.  and  the  ova  perfeclir  Kpc. 
hiitehin^i;  tiikos  plnrr  in  the  course  of  two  or  three  minutoa  or  *ven  Ibsa. 
H'hijii  they  are  lees  n|ie  the  embiyo  ap]i«jirs  Xk>  nutture  quicker  llua 

tlie  UHi^h  tihtill ;  and  the  viiileni 
efTortit  inwie  l>y  it  to  hunt  lU 
shell  form  one  nf  the  most  curinu* 
sighM  of  mii-ni«'n|iy.  the  iT»atinv'i 
movein*'iiL.sitiid  revulutiotiH  vithin 
the  ehcll  iH'iiii;  «>  rapid  that  the 
eye  fan  waiTely  follow  theot. 
Suddenly  the  egg-coK  bunu 
with  fL  loQgitiiditial  frTurture,  ^^ril 
the  einhryo  (hirts  with  |B^^ 
rupidity  out  of  the  field  of  t^ 
microscope, 

Frrt    EnJbrya.  —  The    emJiTTo 
while  wiifaiii  the  ogg  in  ovoid ;  biu 
directly  it  is  hatcbud  it  »$maum 
a  more  el'Higat-iHl  shape,  ita  \ir'w\- 
utit  jiart  heiii<;  nt  thn  jundion  <i 
the  first  with   the  second  (*>urth 
(Fig.  67).    The  shap«i  is,  hnwr^cr, 
Kuhject  to  gnnit  variattiMi  due  to  < 
the    atntrartion   or   eloii^iAtiun  of 
the  muwiiinr  tiltres   of  the  hniy. 
The  ceaselessly  mo^-ing  on]  pro- 
bo^cis  is  cRpfihle  of  prntruoion  anj 
retrneiiuu  toa  consi^htralijc  exttsit, 
and   it)  the   only   ponion    of    thft 
body  not  clothe«l  with  cilia.     Tb» 
ho«ly-MTill  ia  cnin|K»8(sI  of  Innp- 
tui  1  ii  i»]    and    t  moKverve   va 
iihres,   and    the     interiml 
cODtist  of  a  stomachal  tube  ami  two   pcar-ahaped  glnniU  with 
ouiale — the  primitive   foi-ma  of  a  digestive  canal,   in    ithort  —  besidet 
a  nervous  ami  «'ater*vast'nlrtr  system,  and    hirge  germinal  crlls  whiri 
wt'Upy  a  gicat  part  of  tht'  ]i(i»turior  hidf  of  the  IkxIv,  and   are   pniUihlf 
dosliiieU  to  form  the  next  ^cnentli'Jii  of  sporocysts  {rfii'x).     The  aninut 
swims  with  jjreitt  spccjl  by  the  motion  of  it«  cilia.     Ita  dunvtion  of  life 
in    this   stage  is  uncertain.      tVilibrdd,   Loilct^   and    others  li»%-e  ner 
been  nbb  tu  keep  it  alive  more  than  a  <hiy,  but  I  have  foimd  sunie  sii«« 
on  the  fifth  «hiv  ftft*"r  hatehing.     WiiWr  at  all  impure,    or  containing 
decom[Kisirig  animal  matter,  soon  kills  them. 
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Life-htstnfit.^-'Wv  nio8l  enrefiil  rcaeJirrh  luw.  up  to  the  ])r(went> 
fniled  to  reveiit  llie  cumplett-  scrie*  of  iuctjinuirphi"ii*e>  which  TSilharzia 
miilurgut*«,  unci  of  the  hf»6lB  in  whose  btxlifs  iheis*  chunges  nre  effected. 
Tho  life -history*  of  the  olosirly  iillictt  Hver-Huke  i«  aa  follows: — The 
ovtt,  jjaH8«l  in  tbe  ahuruiis  dtwjjjjtings,  are  washct!  iulo  p^hkIs  or  flitchos 
I\v  raid.  Thitre  \Xw.  l•Ml^«■yu  tialcliL-s,  and  iiiiiiuniiaU'ly  [K-iieuiitiiig  the 
body  of  the  snail  lAinnmi  trawnlula,  fumis  ii  sintrtioyst  ciintAiiiiiig  ntHn', 
within  which  are  dpvelojiwl  tlit^  arim.'d  rrmiriir,  tailed  Iftrx*  rc*eniI»Hiig 
Uid[Mil[-B.  which  pHSB  out  of  thii  miail  hiuI  fix  thcmsolves  on  bhule-s  of 
gni«s,  etc  ;  there  they  hpc  catcu  by  tho  sheop,  and  the  Hfivcycle  1«  thug 
coiiipleteii.  'HiB  preiljabitity  therefore  is  tlmt  Bilhar«ia  yo*'>4  tluimjjh 
similar  iiiulaiiiDrpluiHiis  ;  and  thJK  is  atn-ngthuued  by  the  W*t  that  all 
attempts  l<i  infect  mcmkrvA  luirl  othrr  animu1«  )>y  pn>b>nged  footling  on 
living  embrjcw  have  been  in  vnin.  That  the  embryos  have  in  no  <iwe  been 
foiuul  Ui  invade  the  lK«ii<«  of  the  fi«h,  rcptilcM,  nr  niotlii^eg,  which  M- 
pcrimGutcr*  have  ])lHcei:l  in  tanks  with  thent,  nic-rtfly  proves  that  the 
right  host,  has  not  yet  been  diiicovere*!.'  Sunsino's  tlieory  uf  "  aut'V 
iiifeetion  " — in  other  wtmlB,  that  the  animal  once  Iml^cd  in  it«  human' 
hiMt  is  capable  of  compleliiij;  its  life-cycle  therein  —  tiuiy  be  confidently 
rejecteiJ,  not  only  on  account  of  its  wiologiejil  inipi-olmbility,  but  from  the 
fiiet  thitt  tilt]  embryo  wilt  neither  hatch  nor  livu  in  urine  or  blutKl. 

Thr  mode  af  ihftfti'iH  is  thua  unknown.  It  is  not  even  ocrtivin  that 
it  occui's  by  the  inf;estiuii  of  the  animal ;  nnuty  c*inipL'tent  authorities  be- 
lieve that  tht!  anncd  c-mtiryiw  ih'reetly  [Rtnetnil'ii  the  «kiii,  un.lhni,  or 
antis  <tnrin^  liitlhin]>.  In  no  other  v>My  i*  it  ejisv  to  jiecrmiit  for  the 
abtience  of  the  diRpiise  in  infants  and  young  children,  and  for  tho  very 
reinMrkable  fnet  that  among  Knropean  females  it  13  extra* in liriiLrily  rare. 
Thiw  Bl'<ick  in  South  Afrira,  amtrng  many  hnmlre^ls  of  raises,  never  saw  a 
female  affeuted.  Uiverbathiug  is  ver\'  seWom  indulgwl  in  by  women  in 
South  Afrirji,  but  the  male  youth  are  nutch  in  the  water.  Amon^;  natives 
the  women  are  apparently  more  frequent  Kuffeters,  hut  they  have  often 
to  foni  Blreams.  and  may  daily  be  seen  wading  up  to  their  "kxuxn  to  till 
their  jarrt  anil  c^labasheti  for  household  une. 

7'he  prrwi  of  inruhtiiioii  may  be  a»  little  m  four  mouths.  Old 
scildi^rH  have  Ihhmi  known  to  make  no  complaint  until  many  yeju-a  after 
they  have  returned  from  an  infe<':ted  locality,  but  it  is  hanlly  credible 
that  nrj  xympt'iims  wcuiTed  dunng  so  long  a  period.  Many  of  the 
plantution  cnolks  in  Naui  show  (he  afl'ection  ^vithin  six  months  of  their 
arrival  in  that  colony,  .\lthongh  old  and  young  are  equally  ■\nilnerable, 
the  diseadu  in  Suutb  Africa  is  most  fre(jucuUy  seeo  in  boys  under  the  age 
of  pulierty. 

Dia.ffnosis.~^MicroBco-p\r.  examination  of  the  urine,  or  even  it«  naked- 
eye  appearance  to  the  person  familiar  with  the  disease,  should  at  once 
reEEiovo  all  doubt  concerning  the  case.     By  carcleM  or  ignorant  pmctl* 

'  It  (■  wnrtliy  of  TviiiHrh  tljsL  Mr/auin  {abtrreiilatn.  Mull.,  nwnili  nrvi-r  t'f  liuvn  tircn  tri«<l, 
j«t  it*  KvnKni'liiuil  <li>'lrlbiitioii  aijieiin  U-  >«•  liVuLioaJ  with  thitt  i\{  BilhJirzlJk  and  u  a 
toJenbljr  abnntlant  fpuh-wAtrr  idoIIimo  it  oflrni  favouralile  coudiUoiitt. 


tioiitrrs  the  iiiaIwIv  w  somctiniM  regarded  as  cystitin,  ]}ri^ht's  diwuc^  w 
Ctttculiu ;  and  if  the  Latter  ha  tcatiy  presimt  the  origiii  of  it  is  iloubttai 
ofceu  ovvrlooki^l. 

r<ilh/i]oi/rj.~  Bilharzia  is  Eound  in  various  parts  uf  the  hiuuui  Mj, 
but  )t«  focus  appeura  to  ha  t))«  stiuiUcr  hnmchctt  of  the  jiurtAl  vHti,  irbcn 
iHigo  mimher«  (civcr  3U0)  have  bonii  catint^l  The  nialv«  grfatlr  pir 
p>iuturatc  ;  indeed,  in  most  .lutoptiies  no  females  sre  found.  Such  oj  die 
Utter  as  arc  di^rovored  nru  gcncmlly  in  nexiinl  conibiiuitirm.  It  aetoi 
proluiljle  th.1t.  aft^r  iiDpi-e^ialion  the  f<<!inAle  niuvtM  iiitu  tlio  «tunltMt  vtmA 
aha  h  al>le  to  atlatii,  and  there  deposite  tiur  cgga  (Fig.  68).     The  tuuulB 


}^.  «8  ~i'r>m'lln.rin>of  th^r^lnl  muKmaiiuftflf.  lilKhl)' niofntilnl,  itwwlnc  m«  «WW^ 


relation  between  the  chvlofmiotie  veina  and  the  B}^t«niic  veins  supj^yiof: 
the  geuit'U-nrin.try  [ut-^j^HXt'"  "tx-ntiiita  for  the  spivijil  iitfi'ction  of  tb» 
bladder,  rocrum,  kidneys,  and  iir«ter8.  Ova  nuij-  b«  fuuri'l,  however,  in 
many  organs  and  piirta,  «vmi  in  ihu  Imiys  and  Bkiii,  and  in  the  left  vro. 
triclo  of  the  heart ;  but,  aceoniilig  to  Lortct  and  Viallclon,  never  in  tU 
splt^un,  the  pftiKTCJui,  or  the  atouuu^h.  The  Iivi;r,  ruriuus  to  reUtc.  il 
Mildoiii  j)Jitholui;ii;jiIiy  afli-ctivL 

Thu  huE'in  is  u'roui;ht.  not  by  the  aninml  itself,  but  by  it«  ova.  ImL 
by  thtf  funiftlfl  in  cou^tl^^8a  ihouKiiuiB  thtty  block  thft  vesflels,  ciuwe  Uuud 
Stasix  icith  LXiidation,  tuvd  subsequently  chronic  load  iiiHiiiunutioti.  Ths 
lung-cotitiauod  irriiatioQ  gives  rise  to  new  gruwtha ;  henve  we  find  fibpo- 
adononuiA  of  the  Urge  buvel,  epithelioiiiaa  of  the  bladder,  vtc      lu  Um 


FlAi  0^— filtlftM  Of  tnucuui  tiirailinui''  'if  lilwliT  fr^iiii  a  vat  of  BilltalVbi  ^ti«Mfc 
Alter  Lort^t  MKl  VlolJvLoiu 

injecliou  of  the  mucoBa,  the  afFfctetl  part  Wing  eucruHtwi  witli  urinary 
deposits,  or  perbapB  covereil  u-ith  ra^p<]  ulr^'rations  (Kigs.  69  and  70),  Tlio 


tta.  TO.  8«ctloH  tnta  rsetal  niucou^  ruiniilinni'  rmni  ■  cmc  'ir  Dilhu^U  dixAtr.  a,  oaivul  oroMt 
I,  nrriioa  at  a  rnltlnlp;  c,  uvuco  witli  ]al«nl  ipUu;  d,  Utecatlf  ipuioil  uvuui  iMti  iii  irantwn* 
VcUok.    After  aonalutt, 

ova  are  geuerally  situated  in  the  mucmu  or  Kubinui-ouii  layers,  am  1  iho 
bladder  walls  are  much  thicltrne*!,  jwrtly  from  hyiH?rtniiihy  <>(  thn  miis. 
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i-uljir  ciMil,  piirtly  from  an  iriUTstilia)  growth  of  fibrous  tiMUe.     If  ihc 
kiciiiL'j-  and    ureU'ra  l>e  affected,   like  clwmgt'*  iir*?   wt  tip.       An  inW- 
BLtLial  iiuphritie  muy  itccur,  und  thu  gradual  thickeuiiig  of  the  walU  u( 
thn  iii'Ktera  may  K!acl   to  complete  ocelusion  and  confleqnenlly  to  pw 
or  hydro-nophixjuis.       It«    th*;    Imigs    ihe    ova  do    not   appear    to  girt 
me  ti}  much  B]H:i'Jtic  irii»eli)ef,  lbimf!li  thuy  proltably  ii-iidcr  tliv  pmioDl 
more  IiJiltle  to  pneumonia  and  tubercle.     The  ptilhnlo^y  of  the  ciirioui 
vi^iti-liko  and  l.lire»d-like  Kiitwiamiuf  itciiuUy  found  in  the  urine  i«  unc«rtl|^| 
Dr.    John    HiirU-y   (37)  t'ontiiders  thnt  "  the   miicuti   in    whieh   the  nV 
nre  embedded  ifi  derivt-d  from  the  erypla  in  whii-h  the  animal  ukc*  iq> 
it«  tiVxle,  ihv  growth  of  iiiucua  corpuscles  being  due  (o  tlie  irrilutiuD  uf 
thu  jjttriwiiuj  and  ttK  eggs.     Ak  the  miicufi  filla  the  rrypt  it   is   furred  nni 
l»y  the  onntinuid  production  of  the  orR^and  i«  thus  roughly  mntiMed  . 
in  the  form  of  stringB." 

7'A«   ftr'i/fKrm/i   will    depend    not  a   little  npoi]    the    amount  of  the 
infection,  and  will  thus  be  more  serious  in  the  case  of  »n  Eg>'ptian  fell»h 
long  nwidcnt  in  a  Htlharzia-infetited  ili^tnct  than  in  lui  Kuru|H!un  who  hat 
ftoquired  the  disorder  in  the  coumo  of  travel.     The  cams  seen  in  Kgypl 
i%rv  apparently  more  iwvere  than  tho»e  iu  Southern  Africa,   prolmbly  <jii 
this  iieiiiinit,   antl    in   the   hitter  countr)'  death  rarely  ensuea  a*  a  dirrrt 
result.      In  a  larirc  number  of  case*i  where  boys  from  .six  to  fifteen  Tou* 
of  age  are  atfet^tcd,  the  flii<eni»  ia  nppurently  cured  at  puberty,  though  an 
examiniition  of  the  urine  may  revetd  ova  for  some  years  aft<*rwardi.     The 
jirognonis  in  the  cjuw  of  adiilt«  i»  no  dottlit  tei^  favourable  than  in  that  of 
boys,  and  on  the  whole  the  probability  is  that  the  patient  will  never  l<r 
a  perfectly  sound  man  again ;  though  he  may  live  many  year.\  ami  Sf 
CJijuible  of  HKiderately  hard  wurlc,  he  may  be  liable  at  any  momffit  to  an 
exaccrtiaticn  of  the  disorder.     The  axiom  that  "  the  life  of  most  entoxra 
eorre8p<mds  with  tbrit  of  their  host,''  must  he  remembered,  and  no  Buwuraw* 
of  the  cei-t;iinty   of  the    erenturo's  disappearance  be  given.      A  aae  U 
known  to  the  writer  in  which  the  patient  Buffered  from  u  severe  Mlacfc 
eighteen  yi^ai-s  from  the  on*et  of  the  disorder,  which  Km!  l>een  in  aber- 
anec  for  »ume  years.     The  presciice  of  secondary  eoiuplicatiuna.  Euch  « 
Btone  or  rcrutl  misehief,  will  of  eourso  greatly  increase  the  gravity  of  k 
cjwe.      A  euasiduratioii  of   tlie  proportion  of   the  population  aScctcd  b 
vtirioue  l(H?a]iiiua  hIiuwk  that  the  diseit^e  is  not  in  all  cftsoa  so  lethal  ■■ 
some  phy^tioians  describe.       In  puis  of    the  TransvaAl   "a    verv    Ui^ 
|Kopoi'lioii  of  the  male  papulation  "  suIRta  from  it ;  "  the  compUiiut  i* 
lefcrred  lo  as  if  the  itjijieariinwi  of  bl<H)d   in   the  urine  of   lioys  wew 
litile  more  than  a  [>hysioIogical  fact"  (Brock).     In  Pietermaritrburg  "it 
secnu  as  if  the   majority   nf  the  male  youth"    wore  ■Riact«.«(l  (Batfan). 
Lortct  and  Viallet(tti  consider  that  from  one-third  to  one-half  of  thnnativa 
pupulition  jnufTer,  Hiid  another  observer  intimates  the  proportion  BmflWg, 
the  ditellrrn  by  tlm  KwiH-t-watiT  (*anid  as  not  less  than  fifty  |K!r  cent, 

Tr'-'itnu'iit  — Thr  i-hinf  aim  will  bo  to  sustain  the  pattont'i*  « 
and  U)  cnmtwt  (f^nnptomi!.     When  it  is  considered  that  the  cbioi  wat  g( 
the  parasite  ia  in  the  portal  vein,  the  utier  iiseleaaneas  of  modioatal  is- 
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rint 


jertionfi  of  ihc  bliwldt'r,  ruPommeiidLHl  hy  soino  pliysii^iaiia,  iit-uyU  no 
:lem*»ti»rtralioii.  Thoy  have,  nioreovwr,  in  mm^  cjuw*  jn-ovt-d  extremely 
hjtnmfiil.  l>r.  Foutjuet  nl  Caiiti  clniuu  lo  have  hiiil  euccesa  with  ihc 
DlhL-riftl  extract  of  male  feni,  which  pcrhuits  might  !«  tri«^d,  Imt  until 
Biinu'  (iiffiisible  fiiithelmiiilic  be  dincovered  jjuwprful  unmigh  tu  lieatruv 
htunuilor^in  tvithnut  injuring  thu  hiMt,  Itttti.'  am  Im  doni,!.  Fi*ei>  diliu>ntH 
may  to  used  with  a«lviintJige,  «  nmi-Btimidating  diet  rccornmciidcd,  and  a 
wsU'h  kept  for  symptom*  of  calculua.  With  regnrU  lo  prophyhixi*,  sll 
lrii)kinj;-vraler  should  Hm  lioihM),  fiVJih-watfr  bathiiig  eechewod.  and  the 
cuting  of  wut«rcrCM  and  fi'oah-waU'r  h«h  nvaided. 

F.  H.  H.  Gtiii.u:MAKi). 
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HYDATID  DISEASE 


HlstoriOBl. — The  history  of  tlio  growth  of  our  knowledge  coueeiiiii^g 
hyclAtids,  Hfl  uiidcrsrood  in  this  article,  is  intimately  aaaodBlcH  «itll 
that  of  bUddt-r-worius  in  gutienili  specially  in  aXX  that  r«Uu««  to  tlittr 
biotogii-al  aspocte. 

There  is  little  doubt  that  as  a  pathological  phenomenon  hydoiiilt 
werv  rvcogniited  by  Hip]>ocratct(.  lie  write* :  *'  When  ih«  liver  w 
tilled  with  wHier  and  burete  iiilo  the  epiploon,  in  ibiii  caao  th«  Itellj 
is  filled  with  water  and  the  pAtioiit  dies"  (6).  AretRiu  still  ^at% 
opeciltcutly  indicules  the  diseHiie  iui  »  form  of  dropoy  doe  to  "sBtall 
and  Dumeroiui  blnddei's  fnll  of  fluid,"  and  ho  goes  ou  to  speak  of  th« 
blocking  of  (he  c-iiiiula  by  the  bladders  in  paracentesis.  They  ore  agwo 
mentioned  by  Ualeu  in  his  comments  un  the  above-ifuoted  apboriuB  uf 
Hippocraiee,  which,  in  bi»  opinion,  refers  to  hydatids. 

Erident  allusions  to  hyduiids  and  other  bWlder-vorms  occur  b 
the  works  of  the  medical  wiileni  of  the  sixteenth  and  sereatcvath 
conturios  without,  however,  any  recognition  of  their  aniuiat  luunre.  Tbe 
term,  moreover,  is  frequently  applied  to  encysted  accumulauoiu  el 
watery  fluid  uf  many  kinds. 

It  was  not  until  1684  that  the  nnimal  nature  of  bUdfler- worvu 
appears  to  have  suggested  ittielf  to  Rvdi ,  and  in  16t<A  and  1C9I  r«- 
spoctively  llartmann  and  Tyson  reached  similar  vonclusions  appareutJT 
incle|ietidcntly  of  one  another. 

Pallas  xtudiocl  the  subject  nf  bladder-worms  between  1760  and  ITfiT, 
and  clearly  recognised  a  relatiimtship  with  twnia.  According  to 
all  bladder-worms  were  forms  of  iJi.[kew<>rm»,  to  which  he  gave  the 
Tirntn  h^lafiifraa.  lie  al»o  recognised  that  tbe  liven  uf  sheep 
cattle  contained  bladders  having  characters  different  from  those  ol 
vesicular  worms;  and  he  drew  irajioriant  ilistinctious  between  adbervfU 
serous  cysts  and  non-adherent  hydatids,  remarking  that  "it  a  profaaUc 
that  the  latter  sometimes  oWerved  in  the  human  body  are  ettlMr  • 
specie^!  uf  vehicular  taenia  or  of  those  HfdatiiUs  ntt^vlara  thai  I 
observed  and  described  in  the  liver  and  Inogs  of  sheep,  which 
certainly  to  be  ascribed  to  a  living  oreatnre."  He  obserrad*  witlmU 
recognising  iheir  nature,  the  echinococcns  heads  in  llie  Syithin 
siwfuUret/  and,  moreover,  was  the  first  to  suggest  tbe  experiiDemal 
administration  of  eggs  of  tn-nia  to  animals. 

The  observations  of  Pallas  were  confirmed  by  Ooeae  In  I7S5.  who 
fnrther  indicated  the  e.tist«nce  of  the  general  membrane  lining  tha 
vesicles,  and  fi^risidcred  the  echinococcns  hen<ls  to  be  tieniv. 

More  or  lew  clearly  expre»M>d  refereuce^i  lo  hydatids  In  th»  htjatsa 
subject  occur  towaitU  the  close  of  the  eighteenth  at»d  lieginniDg  uf 


nineteenth  ctntiiriei* ;  ami  in  1821  such  a  cimmj  is  specifically  Hescribed 
by  Bremser,  and  in  the  follnwing  year  liy  Remltorft", 

X^ennec,  meanwhile,  having  failed  to  find  in  the  hydatids  of  man  the 
ochiniicnccuH  heiuh  with  which  ho  was  familiar  in  the  hydatida  of 
doT»u<9tic  Animalii,  neveil.hele^«  recognii>oil  thoir  aniraiil  nature,  and 
foumle*!  for  tbem  a  separate  gcinre  which  he  called  Acephalocystie. 

Hit  far  the  exat^t  rvlaiitintihip  of  the  lilafld<?r  foniin  u>  the  taenia  head 
hiut  nnt  been  made  apparent;  hut  a  gri^^r  imj^luii  to  our  knowledge 
was  given  in  1842  by  the  application  of  St^eiifttrup's  theory  of  the 
alternation  of  generntjonH  to  the  cystic  worms.  In  the  light  of  (his 
discovery  Diijaivlin,  Von  Siebold  and  Van  Benflden  inreiitigat*d  the 
subject  without,  however,  fully  appreciatinjj  the  true  characters  and 
relatii>nHhi[i6  uf  the  bladder  forms. 

Our  exact  aitd  aysf^matic  knowledge  of  this  subject  may  he  said  to 
date  from  the  feeding  experiments  of  Kiicheiimeister  in  18&1.  By  this 
imuinfi  the  fa<rt  wiw  clearly  demonstrated  that  certjiin  bladder-worms  are 
the  larval  ata^ca  nf  cerbtiii  tajieworius.  In  the  following  yeai*,  hv 
tho  Rucoessful  l>r««diiig,  in  the  dog,  of  Tieitia  fchiaoco'xus  from  echino- 
cocciis  cysu  of  Lliu  rlomestic  animal?,  a  similiir  relationship  was  proved 
to  exist  between  these  two  forms  by  Von  Sieboid  and.  shortly  aflerwanU, 
by  Kiioheniuuistyr.  The&e  oxperimeiita  were  repeated  by  iiaubuer, 
Leuckurt  and  Nuttleahip. 

With  human  echiciococci  the  oxperiment  failed  in  the  handn  of 
Kiichuntaeister  and  Zenker,  but  a  measure  of  success  attended  Naunyii 
in  Berlin  and  Kmhbe  iti  iLolattd.  More  recently  similar  successful 
exiKM'inients  with  human  echinucoccus  cyitB  were  cjirried  out  by  Thomas 
Ju  Adelaide,  South  Autitraliii.. 

The  converee  experimont  of  administering  rhe  ova  of  Ternia  ithinO' 
eoMiis  to  animals  was  carried  out  by  Leuckarl  iii  conjunclion  with 
Haubner  in  the  caso  of  tha  lamb,  shcop  and  gout,  without  definile 
result*,  thtiugh  it  is  ]>roltidile  thjtt  even  in  the^c  experiments  migration  of 
the  embryos  iniu  ibu  viscura  did  take  place;  in  the  case  of  the  pig, 
however,  the  experiraonta  wore  eminently  successful,  mid  soi-vud  as  tho 
ImsLi  of  much  of  our  knowledge  coticorning  these  parasites.  R.  Leuckart 
has  exhaustively  trcalod  the  whole  subject  of  human  parasites  iu  his 
work  Dit^  Parasiten  dts  Mcaschcu,  partially  (1895)  translat<Kl  into  English 
by  Hoyle^a  work  which  is  osiMmtial  to  every  *turleiii  <  f  helminlhology. 

Largely  through  tho  labours  of  llie  investigators  whose  uaujes  have 
been  specially  mentioned,  as  well  as  through  those  of  Livois,  Huxley, 
Wagener,  Virchow,  Hasmussen,  Davaine,  C"^b"Id.  Pii§k  and  others,  the 
views  have  been  estubiisbud  which  will  guide  u>  in  d--i.ribing  the  anatomy, 
syatematjc  position,  developnuint,  and  life-hi*!tury  of  these  pnrasites. 

Of  the  niiitod  1r«ilnit'[it  of  hydatids,  to  lie  advocatLil  in  cbi*  article, 
the  credit  belongs  to  Lindomann,  who  ajipoai-a  to  have  first  operated  in 
this  way  in  1871  ;  though  no  account  of  the  operation  seems  to  have 
been  published  for  some  years  siili»t<ijiiL>ntly.  This  ]inM-edure  has  of 
lat«  been  persistently  advocated  by  vaiious  Australian  surgeons,  more 
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pirticulurly  Ij.y  those  of  Adelitide,  S«nth  Australia,  i«iii<i[  ro  Bwy 

l»u  luuiiiiiiiiud  Dr.  G:ii-<liier  and  the  lutu  Dr.  Thouuis ;  it  t -        '  ^ .iianll^ 
adopted  throughout  the  hospilals  of  Auatrnlasia.* 

Biology.  —  M.Hiiy  uf  th«  iiitenisl  panutl«s  which  take  np  their  «tiad« 
ill  thti  )K)dy  of  uuiii  aro  due  to  iuvoluoUry  iiiijiortatiuiie  of  orgaauaa 
from  the  doratiittic  animals.  AmongBt  thc««  the  dog  is  the  iiufnedifelt 
eourve  of  ihu»u  gvnemlty  known  lut  hydHiids.  Tlii*  t«r[it,  MiriclioiwJ 
bv  long  iieago,  is  applied  tu  tbu  larval  or  bladder  stsjfo  u(  Tfmm 
echimaxcas,  one  of  several  pai-aute^  which  are  found  within  tb«  aB- 
moiitary  canal  of  the  different  varieties  of  the  domestic  dog  »nd  <A 
one  or  two  allied  species. 

There  are  other  paraeiteB  which  exhihil  a  blnddcr  phiiMt  of  exw- 
eDcc,  such  as  cyHticercus  and  cuenurtM ;  but  general  vutiToiit,  in  Kn^rltsh- 
epeakiugcouuirieuiat  uriy  rate,  is  inctiiied  to  retlriut  the  tvtin  hydatfl  lo 
the  veaiflular  organism  derived  from  the  ovum  of  TarntA  eeltimtcaeemt, 
and  it  would  be  well  that  it  ehuuld  be  excliuively  »o  reetricteil.  TW 
name  Echinoeovi:ii«  {ixtvot,  a  hedgehog;  KMKOt^  a  berry — iairodnoed  by 
Rudolphi  ill  1801),  or  EchinocoMus  disease,  which  is  frequently  uwd, 
dspeeiatly  by  foreign  wi-itui-&,  has  undoubtedly  the  lulTauto^  ol 
indicating  the  ]»>o]ogicHt  iDlaiiontihip  with  the  mature  organt'aa;  bm 
it  is  iiot  always  enflv,  hqcI  wc  think  in  this  caM  not  dtMirable,  toibiJod)^ 
u  n»me  that  is  nut  only  well  e^tablisfaed  and  well  iindervtood,  bat  «Uo 
exprciwivo  of  a  chief  phyaiciil  characieriKtiv.  Moreover,  the  namt 
Echinococcui  i«  not  alwuyo  used  in  the  same  significatioti,  being  by 
Bome  applied  to  the  cb»nu:teri»tic  Madder  ileelf  inclusive  of  its  conteiiii, 
and  by  olhera  realricteil  to  thikne  atnicturmt  that  will  aftuiN«nl>  be 
dedcril>M  hs  ecoltceH  or  echinococcu*  beAid«. 

Description  vf  th  Adnli  Tapt!V>om\,  Tfrnia  rcAiiwoMWw;  V.  SmUU — 
Dejiniiion. — A  tapeworm  of  comparatively  small  siz«  (Fig.  71),  ami  vitfc 

only  thrAe  or  four  joint*,  ut 
which  the  loot,  wbeti  iu>turv, 
exceeds  all  the  rf%T  ••'    '  it- 

iiisiEe.    TbelotMl  Ifi  ^  iL 

a  few  mtllimetrcfl,  at  muki  trnb 
The  small  hoolcK  hava  stool 
root  procesMc,  and  are  seated  on  a  somewhat  nwolleti  rostetlam.  Tbttr 
tiumbor  usually  nmount»  to  »ome  thirty  or  forty  (Leucliarl). 

To  this  definition  we  may  add  that  the  hooks,  formittg  twa  iieri«»  of 
from  fourteen  to  twenty-five  each,  of  which  those  of  the  ioiivr  row  it 
the  larger,  are  in^rtcd  into  the  Iwine  of  the  nMlcIluin  or  {mfaoiMt- 
like  anterior  tci-mination  nf  the  cephalic  extremity,  which  in  tbi* 
species    is    somewhat    pointed    and    pi-ominenl.      fiy    the    muscoUun 


Tn.  n.— Tints  ftlifn/mfnit  (x  KboUl  II). 

Froni  Lcuclcul. 


Ctmjrreu  <{/'  ^iumiiir«Vi.  3n<l  unt  3H  WMldlii.     fw  •  ven  ci>]>l"a>  tl|  tt« 

TwIWh  to  the  tilolofv  flf  lb(>  Ceiitade  vomi  tvt  RnllmtMi'*  F^rt,  .  .1^  ^^ 

vdition,  i<ilit*<t  \rj  Jarliion.  Tlir  maiiiiB)  of  CVihhr>|<l  nnil  tha  mnimpsiMi  ai  Stmtm  <  19)  •!* 
wnUiii  inauj  l'l>>lii«rac)iiciU  irrvn-ni'*':  tu  li>-Uli>l  iIUmm.  Hhturidd  ttPammnm  in  talk 
ftooad  In  t>i»  tnallM*  «f  KochfUBeMsr  rad  liavaUM. 
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of  this  region  the  hooka  nro  niovoil,  Thoy  are  furthor  characteiispil 
by  the  rolnrivflly  l;irg«  size  of  ihoir  roots,  hut  ihuy  %'jut  in  ihia 
resipect  according  to  the  ago  of  the  worm  (Fig.  72).  They  «re  oftL-u 
found  deficient  in  tiiimliiir.  Behind  the  cirdetB  of  huukfi  am  foiii' 
RiickerH  radially  disyvospd ;  behind  lhps«  the  head  oloiifjales  and  narrows 
to  foiin  a  neck.  The  next  sucfeeding  w'^jment,  ur  first  ]>rogloltijt, 
is  imiwrfectly  detincd ;,  it  is  nhtirt,  unil  liroiulifr  thtiri  the  neck.  Thu 
third  segment,  or  sooond  proglotti.*,  is  longer  and  broader  ihan  tho 
preceding,  and  in  it  th«  reproductive  organs  cnn  already  bu  diiilinguishcd, 
■  The  fourth  or  terminal  RHgintiiit  xhown  a  great  iniTniuB  in  size,  and 
I  conlAins,  beside*  the  completely  developed  rsproduclivo  organs  (Fig,  73), 

h 


Wi 


Pin.  T3.— Hmkiof  EcliiiioroCTUi ( x  iSSO).  I'lnui 
liinifkirt.  A.  AHJR'W'wnM  ■tf'fSfi-«-*?n .-  U. 
f-  rcAiwinxrua,  liiinl  mvk  :  C,  T-  •'"hinnrMrui, 
adult:  D.Ui''OiitIiiiMattti»lhrMrinu«'lr««ii 
an«  wltliin  th«  oUior  lo  ibaiw  tlioir  ipnuliiid 

CllBllgTS. 


Vxi;.  73, — R«pTQrlTlrllTi>  i.iiKHrn  yit  T.  ttliliamma 
•iiirinic  (crtlilnAlU'ii  (■."  W)),  Krorn  Liielun. 
I  I,  l«CHi ;  i-.ji.,  rinliuii  j-uiich ;  t,  pcnia ;  up., 
ov»r)t:'''..iM'niiiet;  r.r.,  nu^cplwiiSumwli^i; 
f.ll.,  yulk  kiluiul*  ;  h(,  TiiIw  imitnliljr  Ixutlng  U> 


fulty  formed  and  hard  Hhcllpd  eggs  tfl  a  number  estimated  at  500,  in 
which  can  be  looogTiised  the  hc\ac:unLh  embryns. 

These  wuruw  are  found,  ofton  in  immunse  niimben*,  in  the  upper 
half  of  the  Hitudl  inuwtint!  of  thn  riog,  whf^rc  thfv  an-  ajit  to  lie  concealt-d 
amongst  the  villi,  l*nd«r  appropriat**  rnnditionit  they  niay  be  olitier*'"*! 
to  vxbihit  aclivt>  mctvt-mentR.  in  whit-h  the  ImvIv  may  broiidf n  or  Iweome 
extremely  attenuated.  Their  duration  of  life  cannot  he  .'(tated  witL 
preciaion. 

When  the  ripe  terminal  proglottides  break  off  they  apo  extntded  with 
the  fieces.  Th'^ir  soft  tissue*  soon  decay,  and  the  lihenifced  ova,  eiiclo.'*ed 
and  protected  by  their  resistant  chitinotiH  env<>ic»p(.'«.  lK>como  sc&ttL-rcd 
U|Hin  the  soil  ur  herliage,  or  get  washed  into  ouUectJoiis  of  sni-focc  waters. 

VOL.  II  4  B 


1106 


.V  VSTEM  OF  MEPWIXE 


fomdi 


Under  lliese  cundilioiis  the  unitiryoA,  or  (Kutflihly,  iindt-r  rurlAin  cimm- 
gUncaa,  the  entire  ])roglottidtis,  inuy  find  their  way  into  tbc  alimenuuy 
canal  of  thoflc  (InmeHtic  aniinaU  wliich  are  ciipahio  of  ecrvitifi  as  boiti 
for  the  anlij^eiitiont  phasc!^  of  development,  or  it  muy  bo  into  that  ol  lau 
hiuiaelf. 

If  80  ingettted,  the  protecting  cIiitJnoiiB  enTelo]>e  is  diuoKed  m 
ntplured  hy  the  combined  warmth  and  solvent  action  of  the  di^eclitc 
fluids;  and  th«  embryo,  thus  aet  free,  begins  un  active  life,  boring,  at 
rather  punhing  its  way,  by  mean-i  of  the  movements  of  the  hooka,  ihroojii 
tbe  giMtric  or  ijjteKtinal  widlii.  No  one,  we  Wlieve,  has  actimlly 
the  embryos  in  process  of  travertiing  these  organi),  but  they  have 
founil  1)y  I<eiic>kai-l  in  the  portal  vcssela. 

The  route  taken  l>y  these  active  embryoit  is  fitill  largely*  a  matter  <jf 
CDnjcctiLra  ;  the  inHuencea  which  may  determine  their  distribaiion  «il 
be  diacussed  elsewhere.  From  the  frequency  with  which  they  are 
in  ihc  liver,  it  is  reasonable  to  suppoKO  that  the  usual,  or  at  aoy 
a  frequent  course  '\%  into  the  po3*lAl  system,  in  which,  as  just  b 
have  lieen  ftnind.  Posailily,  however,  they  may  piwh  their  way 
thu  actual  or  potential  spaces  of  the  connective  ti««ue  eleiuoni«  of  tla 
body  ;  or,  it  may  bo,  though  there  is  no  [»rcof  of  this,  that  thpy  trsmj 
in  the  lymphatic  spaced  or  vesselii.  Indeed,  the  alienee  of  proof  erf 
hydiLtids  in  the  lymphatic  gtnnds  and  closed  lymphatic  vessels  u  reaait- 
able,  and  must  be  taken  into  account  when  we  seek  to  explain  lb* 
distribiitiuii  of  the  bladiler^  by  a  mere  passive  migralion  ;  so  likrwi>4 
\Vi\x&\  the  conspicuous  preference  for  the  brain  of  the  allied  orgaoiuB 
curnurus,  which  produces  the  disease  known  as  the  "gid"  or  "stagget**'; 
that  of  cysticvrciiit  for  the  intermuscular  connective  tissue;  and.  to  it 
lusfi  riegrc-e,  that  of  the  echinocoocus  for  the  viscera — preferences 
may  \\*i  lakun  to  indicate  something  like  a  select  ivo  iiFtinity. 
aa  it  muy,  whatever  the  route  or  however  impelled,  the 
embryo  evcntuuUy  comes  to  rest. 

Growth  vf  tiu-  Tniittg  rmhryo  or  prmrolat — Prrylopment  of  th^  Ethiwioettrd. 
bladder. — ^At  the  oarlicsl  stages  at  which  these  resting  embryos  lur« 
been  with  curtainty  observed — namely,  by  Leuckart  in  the  pig  four  w«ekl 
aftar  foediHg  with  ri]>«  proglottides — they  form  solid  spherical  boiti« 
measuring  025  to  0-35  mm.  in  diameter,  and  bear  a  striking  r« 
semblance  to  a  mumniaHun  egg ;  that  is  to  say,  a  thick,  humogeiteoiq 
tnuiaparent  and  elastic  cuticle  or  capoule  (wlocyst,  Huxley)  enckaa 
coarsely  grnritilar  contents,  as  the  soiia  pellucNla  encloeca  tho  gnuitili 
of  the  yolk.  In  the  course  of  subsequent  development  the  pro«cola 
incrcai^efi  in  sizfi,  the  oxturnal  Qtivvlope  becomes  indistinctly  I  '  ' 
and  the  contents  more  transparent,  owing  to  a  |)ftrtial  li.p.. 
Fluid  biis.  in  f.-ict,  Sugiin  t-o  accumulate  in  the  interior,  and  the 
miiMs  has  become  a  vuiiiclo  with  a  gradually  increasing  ijtiantity  of  fl 
With  comparatively  slight  incroase  in  the  size  of  the  vesicle  jir  inte 
lining  membrane  appears  u|>on  the  inn4^^  surfare  of  tbe  cuticle. 
cunstituLea  lht3  gurminal  or  pare  itchy  mat  ous  layer  (cndocysL,  H 


;  and.  lott 
nces  whidt 


^ 


In  il  I'Mii  lie  rL'(ogiii«eiJ  gniiiulL-s  rtiiii  <_el)iilur  slniirMirLa  ui  whicli  sumo 
are  piilu  and  Jl-O[^liko,  (>ih<ii->i  gri«uiilur  or  exhibiiijig  mdiitte  liniUtihicigK. 
The  lamiimtion  of  the  oiiticlo  becomes  in<^ire  ninrkcd,  nnd  niinitijia  always 
a  con»|)icuouM  and  characteristic  fcHture;  its  thickiicee  iiicrciisv«  with 
age.  Meanwhile,  ovoii  al  this  oarly  stage,  tho  preaonce  of  ibe  gruw- 
ing  orgaTii;^m,  like  other  foreign  bodicft,  excites  changes  fn  the  tiMiiM 
whi<;h  hMrl«»nr  it  ;  thus,  by  prowsse*  which  will  Vms  di»eu8s«d  horo- 
aftor,  an  enveloping  capsule  of  uoniiective  tissue  i^  foioncd,  Ixjuinling 
the  piirasite  externally:  this  has  been  said  to  be  Jiru'd  internally  by 
ctillnliir  elcmetats,  and  i«  the  fibrous  *ac  ur  adventitious  cii[>siilo. 

Thi«  structure,  often  impro()or]y  called  octocyst,  though  it  is  in  no 
eenao  an  organic  part  of  tho  jwintsite,  h  ricverthclcBs  important  to  it  as 
the  immediate  source  of  its  nutritive  snpply.  Davaine  and  other 
authors  with  good  niurph'j logical  reasons  maintain  that  tho  naiiio 
cyst  should  bo  applied  to  this  stnicture  alone :  but  this  nnmc,  by  most 
writers,  has  bv«u  attiiched  to  lli«  bladder-likw  organism  ilsclf ;  bo  that  it 
is  more  convenient  lo  roiiiiii  this  signification. 

In  the  parasite  itself  a  vn^tcnlar  system  has  not  hilhci't>o  been  re- 
cognised heyoHcl  donbt ;  moreover,  the  mtiBculature  which  confers 
mobility  ui»oa  eorao  other  larval  forms  in  scanty.  Xo  Iraco  of  goxual 
organs  exiMs.  Amongst  the  cells  of  the  parenchymatous  iHyor  are 
lenliontiir,  laminated,  calcareuus  particles,  chivUy  coniiMJiwd  of  carbonate 
of  lime,  which  reaemhle  in  miiny  respecta  corrosjionding  bodifji  which 
form  constant  and  characteristic  elements  in  tho  cortical  region  of  the 
body  piireiiebyma  in  the  mature  tapeworm,  and  indeed  in  the 
ceBtod«H  genenilly.  Compiin^d  with  other  formH  in  the  bl:i(hler  ntage, 
that  of  TitiiUi  ft*At)MW*wcii.*  iindergdca  rolatively  alow  growth ;  but,  evfin 
when  no  more  than  IS  to  20  mm.  in  dtiimeler  (Leuckarl),  or,  sometimes 
in  our  exiH!rience,  consideralily  Iw.-*,  an  imjiortant  di'velopmi'.nt  miiy 
bo  alrca^ly  in  progress  which  still  further  distinguiehc-s  this  proscolex 
from  othur  vari^tiue  of  bladder-worms  :  this  is  the  formation  of  numerous 
heads  or  scolicen. 

Tho  vesicular  or  hlodder  stage  of  tffinia  may  (d)  give  rise  to  a  single 
head  :  the  resulting  org.ini)^m  i&  then  a  cysticercus;  (J>)  it  miiy  produce 
mntiy  hca^la,  and  tho  r<^8uliing  organismn  are  termed  civniirnft;  or  (c) 
there  may  be,  as  in  ecliinococciis,  m:iny  heaile ;  theae,  however,  are  not 
produi^ed  directly  from  the  germinal  layer,  ha  in  tho  previouK  instances, 
hut  indirectly  from  special  delicate  saca  calh^  brood  cajiaulcs,'  which 
themselvea  originate  from  the  proscolex  or  Idadder-worm. 

DeirUijmiml tif  Jrrttiil cufmtieAHTul xnitirfs{V\^».'i \,  7 if).- — These alnicturee 
atise  aa  minute  elcvatirms  in  certain  parts  of  the  germinal  layer  by 
proliferation  of  its  cells,  which,  according  to   Naunyn,  bear  vibratile 

^  Tliia  MnlvDiMit,  implylajt  that  tho  kdUcm  on  lovkrli-bly  ilerlved  from  broiHl  capsules, 
tlinuxh  fPMicially  at)fJf^U''i.  pmhrLhjy  fgrtt  laii  its  txi'X  imaj  bare  tn  Iw  rMAftUttorcil.  We 
hnw  n-dLiilJif  tiaj  Ibi-  ojifKirt unity  of  enamiiihiH  a.  ijiwiuiUii  wliicb  ihown  four  luawU  uprDUt. 
fnp  iliri-ctly  lyom  thi  gi^niilii*1  iu>i>tti1<r:iiiv  of  hh  )-xui>^naii»ly  ilpvfliippil  i1au);lil«r  cymt 
{tiuniiknl,  of  ■  «ao  Im*  Ulbii  1  nun.  in  (liaiavUT^^m Alter,  in  taru  tli:m  a  tirood  capsala — snd 
posMsslng  ft  rsbtinly  thtek  oatiauU.     L«uckan  rcfim  \9  ■fmilu-  olMervttioui  (]0]> 
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cilia  ihnt  may  persist  even  on   the  matured   capsule.     Witbin  Umh  . 
elevations    a    small    Bphnrniilal    mvity    makes    itti    appeanuteu,  gnijfc-j 
ally    increases  in   size,  iiiid   becomes  lined    internally  with   a    '  " 
ciilicular  membrane;  externally  is  a  layer  of  cellular  sinicturee. 
wall  of  the  hrood  cap«ule  thus  exhibit*  two  rfintinct  layer*,  comf 
to  those  of  the  mother  bladder  but  inrened  in  relative  poiition, 
suggutilH   thai    the  lirond    eai»ule    repreeentn    an    inva^natinn    ii(  ih 
former.     ProcMn  and  cavity  grow  to  three  or  four  timf«  their  oriu 
diameter,  nrid,  when  fully  grown,  may  attain  the  size  of  millet 
abttut    I'fi  mm.  in   diameter.     Though   muscidar  fibrea  have  not  hial 
fomid  in  them,  the  brood  capnules  exhibit  active  movement*.     Th«| 
pxlremely  delicate  and  fragile,  and  thus  it  happens  that  unloM 
care   bo  taken  in  the  examination,  or  if  the  material   be  stale, 
bocomo  ruptuied,  or  may  even  e:s<:ape  observation    altijgclber.      Tba, 


Fin.  T4.— E«rlj  (tasca  at  dovclopaHint  at  braod  npoJ^  4Bd  mioUmb. 

haa  led  to  thu  view  that  the  connection  belweon  tho  hearb  and 
capsiitftH  IB  only  temporary,  mid  that  after  separation  the  living  »cotircs 
niay  float  free  in  Ihu  fluid  \A  \\\^  niuthor  bladder.  Leuckart,  bowevrt, 
iridiRlB  that  all  |mrtH  of  the  echinucoccuft^ — -mother  bladder,  \w\*A 
capfiulea  and  hoadi! — -are  thrniighout  life  in  direct  continnity  wilb  a*<^ 
other. 

A  head  (Hcolex)  first  appeant  an  a  discoidal  thickening  in  the  wil 
of  the  briii»i  rajiaule,  wbich,  relatively  to  thn  latter,  grows  ioto  II 
externally  situated  club-6hu[>ed  pruceiia  perforateil  longittxIiruUly  br  I 
canal-Uke  cotitiiiiiation  of  the  iiitci-ior  cavity  of  the  brood  eajMuU 
Though  thus  appearing  aa  an  cxtc-r.nal  protrusion  of  the  brood  <:«)»»)& 
it  may  at  timeH  \s\i  tL'iujxjrarily  inverted,  and  indeed  in  freqiienilv  fonn 
eo.  At  the  biinoin  of  tlui  dii<tal  f>nd  of  rhis  hollow  pnttniMort — oaturtv 
at  that  whifdi  is  farthent  from  ihe  ]wint  of  iu  attat'bnifnt^ — tht- dii 
tinclive  elenieiita  of  iho  scolex^ — (ho  snukiTs  and  hofikR— arc  farmed,  th 
latter  firnt  appearing  .ts  a  thick  fringe  of  pncktM  irbich  anbuHjuentlr  i 
disappears  except  the  foremost  rows. 

Histological  (h'fleruntiation  progreesce,  and  mUBi'le  fibres^  reaaali  Ml 
calcareous  jiarticlos  become  evident.  At  this  stage  the  bc«il  as  a  vha 
becomes  |>ermHnently  inverted  into  the  cavity  of  the  brood  capsule;  U 
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cotuiguoiM  whIIs  of  the  hollow  bml.  nnrJ  of  the  still  hollow  stalk  by 
whii-h  it  in  Mttiicht^,  fuse ;  the  »ri>lex  llnis  betiimos  h  sulid  bwly 
ailiLchotl  to  thu  iiiifrior  of  the  brood  cAp^ulc  by  a  sluiMlvr  luusculiir 
•tftlb.  Tbu  liiiiorior  portion  of  the  heiul  which  bennt  the  su^-kers  nnii 
hooks  m:iy,  howcvor,  b«  invHyinatwi  within  the  rem»imler  or  hinder 
part,  ami  may  rcmaiu  so  for  some  lime. 

The  vit'wa  here  adopted  of  I  he  gromh  of  the  hoods,  often  given  in  hia 
own  wurd»,  «re  t1]0«e  of  Leitckart,  who  iiisJHts  un  the  pointu  thnr.  the 
at-oliee*  orijrinate  nornuilly  from  ihe  exioriur  of  the  limnd  cajwuk-a 
And  as  hollow  budH,  in  contradistiTki'tion  to  the  view^  of  othcvr  writers, 
who  maintain  that  Ihey  arii^e  from  the  iiileriur  or  jw  solid  tioilies. 

In  this  way,  by  successive  development,  beiulii  of  different  aj^cs  to 
the   nnmher  of  ten,  fifteen,  or  tventy  may  come  to  lie  within  one 


lait    •ibini]     am]      lulanial 
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capsule.      In  the  cane  of  large  bladders    the    included    ciipBulea    may 
incritiisu  to  the  numWr  of  ninny  thonsan<ls. 

The  young  scotux,  in  the  sta^'e  which  it  haa  now  reached,  baa  a 
Bpheroiilal  alinpe  of  iitHiut  O'l^  mm.  in  diameter.  K^  Leiickart 
reraarkfl,  it  benm  a  utrikinp;  restmblanoc  to  a  vor(i<^olla  wiih  its 
ciliary  circlet  retnictcil  ;  and,  an.  several  heads  are  fr(j(|Uently  neen  in  a 
group  atijicbiid  l»y  llii'ir  nlonder  jK'diinrlcs  to  a  jiorfion  of  the  collapsed 
or  ruptured  browl  cajmuli.-,  the  further  resembluiico  to  a  colony  of  these 
animals  i«  equally  rcmarkuble.  In  the  depruBsion  left  by  the  invagina- 
tion of  the  anleriur  cxtrcnuty  within  the  rest  of  the  hiMd  are  the 
suckers  and  the  nng»  of  bonklel?,  which  can  be  peen  shining  through  its 
trnnRlucent  til^Hue  (Fig.  7fi) ;  tnnlur  cerliiin  wnniilions^l.hat  is,  by 
gentle  warming  of  the  natural  fluid  of  the  bladder — the  h<?iida  may  be 
made  to  exhibit  muvementK,  evaginnte  the  retracted  portion,  and 
tuianme  an  extended  fcuni  with  a  length  of  03  mm.  In  this  state 
tbey  have  the  shape  represented  W  Fig.  76,  in  which  a  partial  con- 
striction divides  the  head  into  an  atiterior  and  a  posterior  pait.     A 
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Bluull  ]fU  Hi  tbe  binder  eiiil.  which  receives  the  attachniunt  nl  the  aUlL, 
remitiiiti  visible  for  snmo  time  after  ftejiiiration  frniu  the  laller. 

Th»  hontflolfi  huve  a  general  rcAemlilunce  in  fnrm  a/irl  arrangeomu 
to  tho»e  of  the  head  of  the  iiduU  worm,  ililftfring  only  in  tb«  afaoftar 
aud  moi-c  slender  shnpe  (if  the  ruotfi  (Fig.  72).  In  fact  the  rloacriptfm 
of  th«  head  of  the  actult  worm  may  stand  for  that  of  tho  scoUi  in  tlu>  I 
6tag9  of  development  which  it  has  now  reached.  On  nwMJiin)^  Ute  1 
iniC'tliiiQ  cif  the  dog,  or  other  Biiitaltle  hont,  the  pruglottitlMi  of  tbr  J 
sir'tliilii  i)r  M>3cnfi1  worm  are  «U(;oc«Aivcly  formed  Ity  a  pr«>roM  of  Ic'iqpk^^H 
itig  of  its  posterior  end  accoin[Minied  hy  transverse  Mginvnintion.  ^^^ 
viholo  course  Df  derctopmenl,  from  the  seolcx  conditioti  in  that  of  th« 
a^ulL  worm,  prohahly  ncciipins  a  }>oriod  varying  frum  four  Lo  ci^bt  wwka 

formalwtt  of  fiauffftier  bhdJert, —  The  hydatid  bladder,  as  we  haw 
traced  it,  consiHtB  of  a  single  simple  sac  or  monu-«yst.  which  may,  bo*- 
ever,  attain  an  enormous  size,  bearing  on  its  interior  Murfac«  bronJ 
C3t])iSiilt.>8  which  contain  »colices  in  varying  nuni)>Gr  and  elagn  of  d«Talop' 
mcnt.  From  the  fart  that  i.hi»  Vm\  u  <-ommun  in  tbe  donartk 
hertiivorn  it  h»«  received  the  name  of  EfhittofCfou  vftenmofitm  ,  Ini,  Ui 
our  exiierionce,  it  is  frequently  found  in  man.  Tfaere  may,  bovertr. 
he  a  greater  dcgi-ee  of  com|dexity  in  lla  fttrncturo  in  whirh  smmduj 
and  cuniitlvlety  separated  Madders  may  l>c  formed  ;  and  tbw*  m»J 
either  lie  inside  or  outside  the  primary  or  molher  cysl^ 

The  foiTuer,  or  endogenou.f  tyi>e,  that,  ueimlly  occurring;  in  piu 
{Erhinofvxni  end^frnus,  Kuhn  ;  Ecktitoffi^tfiit  aUn^i/ianm*,  Kurheb- 
mei«tor;  Sckinoattcus  hi/^laluloiuii,  Loucknrt),  may  ai'iso  by  ■  vesteulsr 
transformation  of  the  scoHccs,  by  a  similar  proccw  afTocting  ibe  bcnoJ 
ca|Mul»4,  or  by  iiifoldinge  of  the  )>areni-liynia]  layer.  In  any  cast 
aeparato  Bocorxliiry  or  djwghtei-  hluddeni  are  famed  which  lie  within  tbs 
paroRt  cvM.  and  they  correspond  to  them  ia  structure  and  bahinnar. 
and  niiiy  likfwisu  give  ri«e  to  brood  cup«uliM  and  »crdic«s.  By  ■ 
resumption  of  the  metamori)hosea  which  have  l»e«n  daarribiBL  cIm 
daughter  bladders  ihemnclvc*  may  hud  endogenously  or  m^wnoiuly. 
and  thu«  prmluce  a  third  or  even  a  fourth  genenition  within  or  witbwi 
themxolvo^;  the  whole  brood  being  containe'l  within  the  mnibitr  hUdder. 

The    exogenous    ty|M>,   al»o   occurring   fre<juently,    like    the  fliapt* 
))lHdder,    in   the  domestic  animals    and    OMpocially    in    the   ]n^  is 
common  in  man.     It  constitutes  the  form  most  appropriu«ly 
EfhiHijcnrcvs  exogrnvt  (Kuhn) ;  but  it   baa  also  lioen   t«nn«d  f  rAai 
simfflrz.    Krhin'troecut    (^ranWoMM    (Louckart),    SeMinoeooemt    wtHoftnmi 
(Kiicbenmoiatcr).* 

'  II    wooM   Im>y  Iwmi    mot»   •]>)>-o]>TiBt''    aixt   fprULnlf   1m>   cottltung   ir 
KeAtmicrierH*  Mimpltj:  had  bavn  n«tri<  ir.|    tc   Ibr  realty  ■ImpU  ar  >lii(l»  tilwfilw i. 
■Mm*  SfhintfUntu  rrtrwinomm  aii);bt  luirt-  Irrii  »'*'*'>••■''  »'<!'  taniiF    th.nirh 
m  K  MrBonrtu  for  tlic  HQgJtiHNu  torm.      Is'lit-il,  ti>  xym  m  y\ 

•pnciflo  anity  of  mil  Uic  TuieUm  of  wltiuof^-riu  U..  i 
vltliaat  ar^giunFutK  it  would  t>r  wpII  tf  tbr  vutmi*  I«tiu  >jui>i>}hu>  oci* 
from  am  noOiviw^Utun.     \V«  iLvuUl  tlwn  •i-rak  t-lewlr  ot  lb*  *itli)4e,  «l 
BultiloGvhr,  or  vOmr  vstltUw  of  cchlaoDOceiu  cjHk 


i 
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In  this  foi-m  Lbe  accondiiry  Viliulclerit  ariite  from  •nmll  grnniilHr 
mutes  which  appear  in  the  doe|>er  layers  of  the  cutkle  of  the  mothKr 
eytt,  though  prohalily  they  are  actimlly  derivefl  from  the  parenrhyTnal 
layer.  Theiie  assume  a  Bpecial  cuticniar  covering  of  their  own,  and 
their  central  parts  rle-'ir  up  and  liquefy.  With  ihe  continner!  cenlri- 
[letal  formation  of  new  layers  in  ihe  KiKirle  of  fhe  mother  bladdpr,  and 
the  rupture  of  iu  outer  layers,  these  new  forniatiuus  giadiially  make 
their  way  externally,  as  ciumpletely  seixiraled  sacs  (indergoin^  their  suh- 
aequent  dcvelopmettt  outnide  of  the  molher  bladder,  and  usually  close 
*tO  it.  In  bome  cases,  however,  as  in  hydatids  of  I)one  (on  the  theory 
of  rhcir  exogenoii-i  developmeni),  the  individiialR  of  rhe  rertiiltitig  Kronds 
may  lie  al  a  connideralile  diiiljtiice  from  one  another  and  from  their 
common  parent. 

A  peciiHar  and  rare  variely  referable  to  the  exogenous  type  has 
received  the  oame  of  Ezhinouxcui  vuilUlomhris  (Virchow).  Usually  of 
comparatively  small  size,  though  it  may  grow  h8  targe  as  a  chilil'i^  head, 
it  haa  hitherto  been  found  mojtl  fre()iiently  in  niati,  Jinri  for  a  1on>;  limct 
was  known  ordy  in  the  liver.  Until  Virchow  demonstrated  its  true 
natui-e  by  the  discovery  in  it  of  eehiiiocoeous  remains,  its  peruliar 
appearances  led  it  to  be  regarded  a«  a  kind  of  alveolar  «^o|loid  cancer. 
More  recently  investigations  by  the  same  author  incline  him  to  believe 
that  the  bones  must,  also  be  con.'»idered  a.-*  a  nidiw  in  which  hydatid«  may 
jissume  the  same  alveolar  or  mnlliloridiir  fealinei*  ;  these  featuieii,  in  his 
opinion,  are  due  to  the  e]>ecial  characters  and  conditions  of  the  organ  in 
which  the  parasites  oc-nr.  In  the  liver  the  hydatids  of  this  variety 
may  be  so  diaseminaled  hare  and  there  in  the  snlistancc  of  the  visciis  as 
to  form  a  princi|»il  mass  with  other  more  or  lees  vohiminous  cystic 
groups  about  it;  or,  otherwise,  the  whole  iiimonr  may  bo  single  and 
rounded.  Section  of  it  shows  a  thii:k  tibrous  capsule  and  an  internal 
stroma,  whi^rh  forms  In*  its  meshes  a  number  of  loi^uli  or  alveohir  cavities 
of  smftll  thnugh  varying  "limensiono.  In  ihr^ne  lorull  are  gelatinous 
mines,  which  are  degenerating  hydatid  vesifles ;  each  loculus  is 
oconpied  by  at  loiist  one  of  these  vesicle^  the  larger  containing  several. 
This  variety  h;is,  moreover,  a  londoiicy  to  a  kind  of  central  tilcenitioEi 
resulting  in  the  furniatinn  of  lar^o  anfractuous  cavities  tilled  with 
exudation  products,  decomposing  material,  and,  in  the  liver,  biliary  pro- 
ducts. The  precise  nianuei'  of  growth  and  dovelupmetit  of  this  special 
form  is  yei  uncertain;  but  Virchow  has  shown  {i}  that  as  soon  as 
these  multilocular  hydatids  of  bone  extend  beyond  its  confines  into 
the  surrounding  soft  partu,  they  may  a«(iuniii  the  habit  of  the  ordinary 
exogenous  (and  also  in  our  cxpenonco  that  of  thu  endogenous)  kind,  and 
form  large  bladders  ;  wliich  support-*  the  view  that  they  are  merely  a 
variety  of  the  type,  and  that  lliuir  apecial  cmiformalion  is  determined  by 
the  |)by*!Cftl  and  physiological  characters  of  the  nidus  and  not,  as  was  at 
first  believwS,  by  a  specific  difTerence  in  the  ijrganism,  A  gelatiniform 
dogoneration  of  the  bladders  ie  a  usual  feature  in  sjxintancousl^'  retro- 
gressing hydatids,  and  the  exial*nce  of  lotuli  i»  in  itself  of  common 


occitrruticu  in  otiivr  fiiriii^.  Every  dcgrt.'c  <.<f  ^^Lcculniioii.  indwd,  auy 
exist,  from  ii  mtiro  bulging  of  ibc  irall,  oi'  simple  constriction,  to  » ttaU 
in  which  tliore  uro  nuracroiis  iiit«rcommntiicating  CAvilie«,  tho  whoU 
Uoitig  Burruuiitlcd  by  a  vomuiuii  advcutitia  luUptuil  to  the  vnriuut  Iwnlt 
SterUf  hif'hitids. — Some  bydiitids  coouiiii  no  scolices,  i\i\A  the  Ah#«(vct 
of  Bcolices  is  fre<jiii>iit1y  ttssociiited  with  the  aWenoe  of  t)jutg)tt«' 
hlftddcre — ^tboy  are  'u\  tict  eierilc,  and  constimte  iho  fttrtietm 
described  oa  HoeiibiiloeVi^ts  by  Lnennec.  We  cjinnot  oiitor  into  a  dii- 
cii««i4ii  of  the  iniitiifold  ciiu«c«  of  this  sterility,  iht-  fre<iuency  of  wktch 
■nuky  cwily  bo  exaggerated  on  failure  to  find  the  evidence*  of  rejirwJue- 
lion.  Juvenility,  senility,  inhcriled  debility  nnd  degetierationfl  in  th« 
punisite  it«eU  are  conditions  which,  as  in  other  or^atUHmN,  may  plar 
iheir  i>art ;  bm  protmMy  the  supply  of  nutriment  is  the  ch^  ib< 
VAsciilar  and  other  conditions  of  the  adventitious  aac  or  of  th«  fuj- 
mtiiiding  (issues  t>eing  important  factors.  Thiu  cerlatD  padtincoiatvd 
hydiitids  of  the  jHtritoricuni,  which  are  attached  to  the  raeaontory  by 
extremely  long  and  attenuated  pedicles,  have  )>eeti  found  ttcrik  ot 
nearly  so.  On  the  other  hand,  if  the  production  of  daughlDr  cjnto  In 
taken  as  evidence  of  fertility,  jt  js  remarkable  that  in  the  cue  of  a 
hydatid  hlattder  found  lying  free  and  naked  in  the  p«ritoD4Ml  ikvKj 
the^e  structures  existed  in  abundance.  Again,  hydatids  in  the  braa 
are  said  to  be  more  frcqueiilly  sterile  than  in  other  )))irt« ;  a  fact 
vhich  may  be  related  to  the  occasional  abaence  of  the  adventitious  uc. 
or  to  a  tenuity  of  it  «o  extreme  that  it  U  unreco^niMtbla  as  a  Mparat*- 
structure.^ 


Conditions  determining^  the  prevalence   or  hydatid   disease.  — 

The  parts  pliiyed  liv  the  dog  on  x\iv  one  band,  and  by  m.tn  Atnl  tb* 
dumt!Stic  ungulates  on  the  other,  have  Imen  mom  {jreciwly  indicated  ia 
the  paragraphs  relating  to  the  lifehifllory  of  the  poirafliie.  The  inter- 
vention of  Animatn  so  closely  aiuiociated  with  the  domestic  wtd  eoMiontK 
life  of  mHti,  as  essential  factors  in  the  geneeia  of  a  aerioua  btuaaB 
dise«i«,  thuA  becomoA  a  mntrrr  nf  prime  importance.  It  u  necetary, 
therefore,  to  examine  more  closely  the  experimental  and  uihrr  cvtdMKe 
which  has  nut  only  led  us  tn  connect  the  prevalence  of  the  dis4r«ae  tn 
mun  M-ith  the  dog  and  the  domestic  animaU,  but  ha«  also  fumialMd  ns 
with  precise  biological  results. 

So  far  as  is  known,  the  adult  Tfnia  n^ini^>rmn  hna  only  been  itnoA 
in  iho  domcAtic  dog,  the  wolf  und  the  jackHJ.  We  do  not  know  that  H 
h:*s  ever  been  found  in  the  Australian  wild  dug  <('<nnu  din^);  lb* 
dingo,  however,  may  be  a  factor  of  some  imfMjrtance  in  the  pntT»> 
Iciice  of  hydatid  dixeave  in  the  outlying  difttricta  of  the  AtiaUvltan 
colonies.  The  assertion  of  un  eminent  holminthologist  that  man  htautlf 
may  be  the  host  of  this  tapeworm  remains  unsupporta]. 

As  the  TTolf  and  the  jackal  are  not,  as  a  rule,  bruught  into  rcWttna 

<  »cnlir«a  iir  Iiooltl«la  w«n  obMrveil  la  «)glitMB  tnt  of  nInrty-MVtO  «pm  tg  kryil«U»  rf 


with  man,'  tfae  domestic  dog  remains  as  the  chief  host  of  the  sexual 

wo  ITU. 

On  the  other  hand,  the  b1»dder  atjige  of  the  parnsiCe  is  much  more 
widely  diatributed  ;  it  hn*  Iweii  fnuiid  in  mntv,  the  nioiik<^y,  loniur.  sheep, 
ox.  pig.  deer,  camel,  giiuffc,  hor^,  m^.  /«bm.  kungiiroo,  ^tjuinel,  seal,' 
cat;  it  \\i\3  alflo  been  found  in  the  liirkey  niid  peacock. 

Of  domestic  aniruftU  the  »heep,  ox,  and  pig  are  the  principal  inter- 
mediate fauftts  of  the  hm'a]  or  bladder  stage. 

It  has  been  proved,  hy  feeding  experiments  conduole*!  with  all 
nece«^(mry  |>rt!r;iniioii8.  ihat  hydfitid  biHcldent  or  «volice»  frona  *heep  and 
cattle  when  (ulminifclcred  to  dnga  produce  Ttenia  echinoaxeaa — and  2Vr»i(i 
erhiaocomis  only— in  the  intestinoj*  of  the  Intier.  Similar  resuUs  have 
followed  the  luliuiniiilrHtiotL  of  hyd-itida  or  scolices  obtaiued  fi~uiu  man. 

It  bus  been  aUo  experimentally  proved  lliat  proglottides  or  ova 
of  Ttfttia  «vAi*KnirM¥t«  adminislerei)  to  some  at  least  of  the  domestic 
animals  give  rise  to  blftddei-worm*.  " 

The  conditions  favourable  to  the  prevalence  and  spread  of  hydatid 
disease  appear,  iherefo™.  to  be  the  following: — 

1.  Many  dogs  infected  with  Ttcaia  e(hinocoeeu$,  by  which  means 
the  supply  of  ova  is  kept  up. 

2.  Many  anicoaU,  *iich  as  the  domeelic  herbivora  (und  in  Anslralia 
the  kangaroo),  capable  of  serving  m  the  intermediate  ho«i.  of  tho 
bladder-worm. 

3.  Coiidilicns  favourable  to  the  entrutice  of  the  twiiian  ova  into  the 
alimentary  canal,  cither  of  man  himself  or  of  the  ordinary  intermediate 
hosts. 

4.  Facility  of  access  of  dogs  to  the  carcases  or  hydatid  containing 
organs  of  the  intermediate  hosts,  such  as  the  domestic  herbivora,  by 
which  m<ranH  the  supply  of  Taenia  feJitnococcits  is  kejit  ui>. 

So  far  as  llicy  go,  staliBtio)  show  that  tbet^o  prescrilHHl  conditions  are 
actually  fulfilled  in  localitios  whero  hydatid  disease  is  ranst  prevalent. 
As  will  be  suen  later,  K-vtand  ami  Austr»Ita  aland  out  pre-eminently 
ill  thit)  respect;  CM{!<.'viutly  ccttiiin  purtB  uf  the  latter. 

An  estimate  of  the  number  of  dogs  to  the  population  in  various 
localities  given  for  England  one  dog  Lu  fifty  inbabitiiiiti> ;  for  France  one 
to  twenty-two  ;  Bflgium  one  to  eighteen  ;  Ii'clanij  one  to  eleven  (13).  a 
proportion  for  thtf  latter  rtiuntry  incroased  by  Krabh>'  to  one  to  thiee 
or  fivt!  itibabitanCe.  There  ii>,  uf  course,  greater  i.iirertAinty  as  to 
the  pro|K>rlton  of  dogs  ntruc:tuil  by  the  tapeworm;  but  of  100  dngs 
examinud  by  the  latter  observer  in  Iceland  twcutyHjight  were  found  to 
contain  them. 

According  tn  Davics  Thomas,  the  relative  numhcTB  of  the  domestic 
herbivora  in  Europe  as  a  whole  were  estimated  in  1881  to  be  sixty-six 
e hoe] )  and  thirty  horned  cattle  for  every  100  inhabitants;  while  the 

'  Dr.  ^TauHiu  liiui  iMiititol  nnt  '.lint  in  Ini^in  ttii-  jaelul  ui  in  Intimftto  n'Ution  with  mftn, 
bfilug  ft  coiittiuit  >'iutor  in  sU  Imwiu  mui]  vtllun-s. 

'  A  tpccioa  of  AmtoccpliAlut  thkt  (ll«l  in  tho  Zoolo^cal  Ounltna,  AildstJe. 
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coiTesimutling  numbers  for  Iceland,  as  quoted  by  Knbbe.  were  488  *xA 
36  respecnvcly :  Dr.  T.  Hjiiltatin  e«tiniitled  thai  ev-idenc«  ol  hydatid 
infoi-tion  was  to  Iw  found  in  ovei-y  fifth  aheeiK  _ 

Id  Australia,  though  an  estimitte  migbi  be  made  of  the  oamber 
dogs  rogi&tered  in  the  settled  di8tricld  under  the  rurioufl  Dug  AcM  of 
oolonie:!,  such  a  rxx-ord  would  lenve  out  the  enormotu  nntnbor,  both  in 
settled  and  outlying  districts.  TFhich  does  not  come  under  this  hevL 
There  i»  no  doubl,  however,  that  the  |>roi)oni<in  of  dftgs  to  ]K)pulatii» 
U  very  great,  and  possiWy  exc^dit  that  of  WUnd.  If  the  dinp^>  shotiM 
prove  to  be  a  host  of  the  tapeworm  this  proportion  would  b«  greuhr 
inoreaeed.' 

A  more  accurate  eatimare  can  l>e  made  of  the  nnmWr  of  shenp  aitd 
cattle.  The  official  retunis  of  the  various  colonies  show  that  ui  19^3 
there  were  in  Australia  ao  a  whole  ahoiit  3O0O  Bhee)i  and  300  homeif 
cattle  for  every  100  inhabitJiiitH.  No  data,  however,  exist  for  Aiiy 
precise  statement  of  the  proportion  afTected  with  the  hladder-woniL  hot 
it  is  cenninly  large.  Of  SO  sheep  examined,  ^I'l,  or  44  per  ceat,  wot 
found  infected  in  one  or  niofe  organs. 

We  shall  consider  the  conditions  which  favour  the  enlmace  ii(  the 
teanian  ova  into  man  or  the  dnmeatic  herbivora,  and  conversely  nf  tli« 
bl udder- wornitt  into  dogs,  aa  they  exist  in  Australia,  with  which  couutrr 
we  nre  most  familinr. 

The  explored  puna  of  ihn  country  are  stocked  more  or  lets  boavtlr 
with  «he«p  »tid  cattle  \  many  district*  are  overrun  by  doy*.  not  only  by 
the  dingo,  in  which,  wf.  has  been  said,  the  existence  of  Titnia  *tk\mantrm 
has  not  been  demonstrated,  but  by  domestic  dogs  that  hare  "gOM 
wild,"  and  by  ero*«-bred«  resulting  fmm  the  interbreeding  of  that*. 
Large  packs  of  such  mongrels  accompany  ovary  wandering  fauid  ol 
aborigi  nals.-  i 

The  result  is  that  an  enormous  detlriiclion  of  Htiick  tjike*  place  J^H 
spit^  of  the  costly,  though  too  often  spasmodic  efTorle  in  the  direelMiV 
of  "vermin  destruction";  it  must  be  remembered  also  that   lh«  kaa- 
garuo  is  an  iuteiiuediate  host,  but  its  number*  bave  largely  dinint»htd 
in  recent  ycjire. 

Moreover,  in  the  vicinity  of  bush  habilxtions  the  offal  of  the  <4reaM> 
used  fur  foixl  sujiply  i«  too  often  carelessly  thrown  .-tsidt^  and  allbnli 
frequent  opportunities  for  the  bladder- worms  to  reach  the  intestines  of 
the  dog;  the  abundant  ova  of  the  reiiulling  inpeuot-m,  depcMtted  wilk 
the  fatees  on  tho  ground  or  herbage,  or  reaching  the  water- Gujiply, 
may  in  their  turn  Hnd  ihcir  way  into  the  bodies  of  the  inteiiBediatf 

host. 

In  the  water-supply,  in  fact,  we  probably  have  the  expUttaiiuB  ef 

'  lu  Boath  Aoiitnlia  itl<Mi«  7481  <logs  miMllj  lUkgM  tiul  |>*f1i«  rrri  lirwli.  •» 
dutntyMl  is  ISIlS  uik14«  thv  Vrniiw  Artx.  Of  uiiragHt«<t«)  dogi  at  \tmHi.  10  pw  f«ei  «h* 
Ibsnil  afledcd  wtUi  Tmmia  rdtiitotaenu. 

'  It  Is  mnariiBblo  that  apsit  (loni  aochlntsl  dssth  and  tsbcRBlMK  m*  stmisMsl 
tonsts  of  th«  A(l«liiiii»  [lo*]iil«l  tuu  dtnl  1mm  tM$  otbrt-  csum  tluu  lijnUtiiU. 


th«  vhiuf  BOurc«  of  infeclion  uf  iii-tn  Mtiii'elf.  In  many  p<trta  of 
AuBtruUa  thia  (-oiisiets  krgely  either  of  pci'inikiR'iii  Runmpif  {as  in  certain 
pnrU  of  Victoria  and  South  Aiutrnliii  whore  liylali'ls  i»re  |iiirlioularIy 
common),  or,  more  fre^iieiitly,  of  watcrholeft,  uatuntl  clay-|mii8  or 
excavated  roaen'oirs,  ull  of  which,  nh<ir  niiii,  receive  the  washings  of 
the  surface.  Not  only  do  the  dog*  huve  aci-e-"*  to  thene  surface  collec- 
lions,  often  obviously  contaminaictl,  but  the  water  k  drunk  both  by 
man  and  bout — by  th^^  formor  froquenlly  and  r>oinetime3  of  necessity — 
with  as  little  prucaulion  to  reduce  the  ml(»  of  infection  a»  by  the 
latter. 

Again,  the  use  of  imperfectly  clennsed  raw  vegetahles,  in  pluces 
wfauru  Ihese  are  liable  to  be  toritaininaled  by  the  excreta  of  dogs,  nnist 
be  connidoroii  m  a  jioiontiul  or  aciunl  source  of  infection. 

When  one  remembers  the  ivtfectionate  familiarities  with  whieh  pet 
do^  are  treated,  and  ibu  babil»  of  dugs  among  themselves,  it  in  not 
possible  to  igtiiore  these  animals  a«  a  can^e  of  direct  infection.  Dr. 
Thomas,  our  late  colltmguc,  rela1i>«  a  mm;  in  which  it  is  liigbly  probable 
that  a  very  young  child  contmcted  hydatids  in  this  way. 

Ii  may  be  wi>ll,  perhajis,  to  state  here  that  tliorc  is  no  evidence  to 
Eiup[H)rt  the  commonly  expreaoed  belief  that  the  contents  of  ecliinococciift 
cvAt^s  tbcmstilves,  when  they  occur  in  animals  used  as  food,  may,  if 
ingesttid,  givu  rise  to  hydatids  in  man. 

In  Iceland,  with  which  one  of  us  is  also  fumiliar,  though  the 
physical  eondiiions  are  widely  ditlercnt,  yotlheruuru  iliu  Kamu  iiccusxary 
factor* — many  dogs,  many  herhivora,  and  contaminated  pasturage  or 
water;  moreover  there  is  in  that  island  a  closer  tM.tdily  association 
bel.wcMtn  man  and  beast,  and  greater  uncleanliness  in  persnn  and  in  the 
u«e'of  food. 

a«OKraphloal  distribution. — Tiiuugh  hydatid  disunee  occurs  in 
many  conninos,  tht*  published  slatistica,  so  far  as  known  to  us,  do  not 
permit  of  very  precise  slsteraerits  of  its  comparative  fnx|uency  ;  this  is 
perhaps  more  true  of  the  old  uiirld  thuu  the  new  as  represented  hy 
America  and  Australia,  the  great  prcv."i1cnco  of  the  disease  in  the  latter 
oountry  having  compelled  attention  to  it. 

Quite  nninflnrnctHl  ))y  cliniitlB  in  ilKidf,  the  sprearl  of  the  disejisc 
appeariii  to  (IcjuMid  enliiely  U]win  tho  dtgirc  to  which  the  factors  meo- 
tionad  in  the  preceding  section  arc  present. 

I>ealing  first  with  Iceland  and  Australia,  the  two  chief  homes  of 
hydatid  dirteai*e,  the  absence  of  coniprehetisivo  Htatistics  invalidates  all 
numerical  etnlementa:  atill,  enough  evidence  in  forthcoming  to  tnipprirt 
the  general  tenor  of  the  prerioiw  statement  as  to  the  remarkable  pre- 
valence of  the  diaease. 

/M^jm^^Eatimnles  of  the  totjil  number  of  the  population  affected 
•VATV  from  iV-'b  to  j^uth.  If  we  suppose  the  former  to  be  too  high  an 
estimate,  the  remarkable  frequency  of  (ho  disease  is  evident  nevortbo- 
lesH.  ThuB  Schloififier,  who  seems  to  have  been  the  first  to  indicate 
the  parasitic  nature  of  a  dise;i«e   that  had   long  been  Itnowu  in  the 
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country  under  Biith  rtames  Jis  inlari:tus,  h«|»tiilgiii,  olwtnictio,  or 
hyiwrtrophiii  hap:Ui«,  fuiind  that  nbout  Jth  uf  iliu  2600  sick  wha 
kppoAred  in  the  medicftl  rcporu  of  the  ialKiiH,  anri  ^th  nf  the  S37  w:\ 
under  his  own  immediiite  wire,  were  affected  with  hythoid  diM»M.  <>n 
lh(!  iilhf-r  hand,  I>r.  FinKen,  after  ninu  yi>urB'  ex|iorieuce,  stales  that  vA 
75S9  oases  280,  or  nwirly  1  in  27,  Buffered  from  hydatid  diiwyiM,  Thi* 
l»ttur  figure  accord*  sufficienlly  nearly  with  Ihe  eetimale  liy  l.iMlU>*l, 
that  thti  numlMr  of  tho  iiuijulauon  aflocteU  inav  bo  reckoiiod  at  about 

AutlraUa, — Although  Atistridaiiui  as  a  whole  enjoya  an  upenvtahle 
rcputiLtiiin  fnr  the  [irtivalence  of  hydatid-,  this  diseiuc  docs  not  br  any 
meana  occur  with  e()Ual  frc(|iiency  in  tho  several  colonitw,  or  even  la 
all  piiHs  of  the  samu  coluny.  Whether  reckoned  on  the  Imuis  of  tbr 
raliu  uf  (he  rugisturud  deiithe  fruiu  this  cause  to  the  total  mortality,  w 
on  ihii  prripiirtion  of  the  AflmiBsioni  of  persona  suffiTing  frt<m  hydatids 
to  the  lot.il  number  of  patieiite  received  into  the  various  huspilals,  ttw 
diHeiue  is  found  to  bo  mo«t  froquont  in  South  Australia,  sotucwluu  lata 
»o  ill  Victorii».  Now  South  Wiilca,  Tnwnania,  Woatem  Aiucntlia, 
New  ii^eiiland,  and  (juv«nelund  follow  with  a  dimiDUihing  ratio  io  the 
of<Wr  nainiid.  ThiB  ataicment  is  Iwised  on  returns  up  lo  tho  end  of  )  8Sl. 
covering  over  half  a  million  of  <asc8  of  admissions  to  vmHous  hii«{iitaU 
The  regiuu  of  Auslrulia,  however,  which  yields  tho  large»t  j>ro]M>rt»on  of 
tases  ia  thai  which  luimpriiKis  the  soutb-ouetcrn  part  of  South  Auauatta 
aiid  the  contiguous  western  district  of  Victoria — a  VBll^tocked  and 
comparatively  cuol  region  which  includes  much  permanent  soriK* 
water,  often  in  the  form  of  swamps.  The  returns,  emending  ov«r  auey 
yeiu-»,  of  the  ^flmnt  Oanilner  ITcMpital,  aituatetl  in  one  of  tba  awaapivrt 
part*  of  the  HiBtrict,  show  one  hydiilid  patient  for  every  sixty-ir* 
mlmittvd  for  all  comptainis  ;  tliiwe  figures  are  pn>hably  not  exeoaled  in 
any  nther  locality.  It  i»  rvmarkalde,  however,  that  no  case  of  th* 
mukilocular  form  has  been  rueorded  in  any  of  these  vuKmiea. 

(trfui  ]irititiH.^CMhhvh\  and  others,  wlm  have  endivivoumi  Io  aMor- 
lain  the  degree  of  prcviiloncc  of  hydatid  tliHe-tfie  in  the  Unilvil  Kitij^ilon, 
have  found  a  (lifTimlly  in  |ia»iiig  any  reliable  escimHtc  u)K>n  the  defec- 
tive dtkta  provided  by  the  returns  of  the  Rcgiatrar>Oeneral'ftdi;jiartaKRt- 
(We  should  add  that  we  are  referring  to  a  period  ]>rior  to  1890.) 

The  cirrum»tanrea  urnler  which  we  write  have  made  it  impainU* 
for  us  to  inveatigate  the  later  yp^ni  eilhcr  of  the  Regismr-Getteral's 
or  of  hri!*i>it.'d  atiitistics  ;  thus  this  nectiou  of  our  article  must  b« 
sarily  incomplete.  Nevertholo&s  the  following  statutnents  majrWi 
for  what  they  are  worth  : — 

Thomas  quotes  figures,  derived  from  the  Kegistrar-Getterml^  fftarift- 
tim  for  the  decennial  iwriud  ending  18S0.  wbiefa  show  one  death 
from  hydatids  to  11,876  deaths  from  all  causes.  As  the  rf*tdl  uf  a 
special  inquiry  uldreMed  by  the  wime  writer  to  *Tirious  Itritifh  hwpilaL' 
(replies  having  been  received  only  from  tho  London  Ha»pital  and  ooe 
othor)^  it  was  found  that  in  the  former  instituliou^  during  a  period  of 


five  years,  iwenty-fmir  cases  nf  hyrlaliH  rlifteAac-  were  troatod  «nt  of  u 
tot*l  o(  13,297  moiifal  iri-piilieiils— a  j^roiiortion  of  1  to  554  ;  while 
from  the  published  rejjorta  of  three  Metropolitan  hospiiJilB — St. 
!plOTnas's,  St.  Burtholomew's,  anH  St.  fieni-ge's — he  rleriveH,  frt.m  the 
Kv^gregatQ  of  figures,  a  corresponding  nitio  of  1  to  1  \2i,  thu  pro^iorliun 
varying  c<jii»iijerably  in  the  neveral  hoapitalR. 

Dr.  Miirchiiion  r^^priria  that  anwmg  2100  necropswR  at  the  Muldlesex 
Ho8[>ital  between  I85;t  and  18G3  hydatids  were  found  in  thirteen 
iristanceA  only  ;  that  ia,  one  in  161  cases.  Hefurtherstate-s  aslheresult 
of  investigations  at  the  Royal  Infirmaries  of  Edinburgh  and  OlH^gou', 
that  bydatJdB  are  much  mrer  in  Scothitid  than  in  Eiighirid. 

The  limited  area  to  which  thcoe  vanons  figures  ;ippU-.  and  the  wide 
discrepAiicien  in  thenn,  render  them  nf  little  value.  Still  here  and  there 
a  tueful  cumptirison  may  be  mivic  with  other  statistics. 

In  Grrntany,  and,  according  to  LeiicVart,  in  the  central  and  northern 
parts  especially,  the  disea.se  is  not  inficquoiit.  So  uUo  it  oceura,  but 
with  probjibly  less  frequency,  in  Franff,  AvstTut,  Kussiii,  Italy,  and  other 
European  countries.  It  is  remarkable  that  a  very  large  proporlton  of 
the  recorded  cases  of  Erhinorwcus  mulfUoruhirit  are  (lom  Swil:friand. 
Hydatid  disease  occurs  alerj  in  f'fffipl  amd  Ahrria. 

Britifh  India. — From  the  infrequent  reference  lo  hydatid  disease  by 
Indian  medical  wnter«,  it  would  ap^icar  not  to  be  of  conamoii  occurrence 
in  this  country — nn  opinion  supported  by  the  result  of  some  inquiries 
made  hy  the  Ute  Dr.  TiiuinitM.  On  the  other  hand,  Hirsch  xt^ites 
that  the  parasite  is  of  somewhat  frequent  occurrence  in  India,  a  certain 
proportion  of  the  endemic  hepatic  abscesses  of  that  country  tjcing  slaiinl 
by  Cleghorn  to  be  referable  to  it. 

In  China  hydatid*  must  lie  extremely  rare,  for  wc  have  it  on  the 
authority  of  Dr.  Jamcti  Cantlie  of  Hong-Kong  that,  out  of  upwards  of 
40.000  cases  seen  by  him  in  that  country,  one  only  was  of  ihiu  iiuinre ; 
it  occurred  in  a  European,  and  apparently  was  not  of  entlemic  origin. 

In  Xcrlh  Amtrif-a  the  disease  is  dueidcdly  uncommon  ;  <*»lcr  in  1882 
was  only  able  to  recoi-d  aixiy-uni!  uhbus  fur  the  whole  uf  the  United 
States  and  Ciuitida. 

Age  mai'kodly  affects  the  incidence  ;  for,  though  the  diseaee  has 
been  met  with  in  a  ehild  two  year«  and  one  month  old,  mid  in  a  man  of 
eighiy-oiie..thc  mortality  from  hydatids  in  the  AustrflHan  coUniies,  com- 
pared with  thut  from  alt  dixeases,  rises  continually  through  vach  decade 
of  life  till  fifty  years  of  age,  and  then  gnuhmlly  falls  again. 

Sex. — Out  of  returns  covering  2307  cii«es  of  hydatid  diiiease 
occurring  in  Auelralia  in  which  th»  nex  wat;  cltuirly  indicated,  1301) 
were  males  and  10(tT  fcmaloft— a  ratio  of  100  to  77  (returns  to  I894 
inclusive)  This  increased  liability  of  males  is  prulwibly  Ibe  rule  ;  and 
is,  no  doubt,  due  tu  the  occupattnns  uf  men,  Mnd  their  pre*  lorn  inn  net?  in 
numben  over  the  opposite  sex  in  regions  where  the  conditions  arc 
most  favourable  to  the  existence  of  the  di^eiise.  Still,  an  exception 
apfiears  to  exist  in  the  case  of    Icclan*!,  where  it  has  been  stated  that 
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more  thHi]  twice  m  lOMny  women  a«  men  have  l.h«  <lis«>L8«.  In  loeUi»l 
the  hiihiu  of  life  of  iho  people  are  such  as  to  exptise  wuntcn  mun  Ui 
infection. 

Pathological  anatomy.  —  The  general  features  and  varieUe*  trf 
hydfttiJ  cv8L«  have  been  briefly  imlicatetl  in  the  reUtlun  of  lbs  Ii&^ 
hiiitorr  nnii  development  of  the  pAraiiite.  In  this  sortion  (in  whidi  n 
bave  be«n  much  aided  by  our  colleague,  Professor  \Vnt««n,  jHitbotoprt 
to  the  Atkljiide  Hospital)  it  is  pmjKiBed  to  aild  a  few  {leuiU. 

It  isi  .idmittefl  that  there  is  only  one  true  tarval  sp(H.-tcit  of  eehintv 
coeeiift,  and  that  the  tpecial  characters  of  the  surrounding  Litwtjtf*,  in 
which  the  hexacatith  embryo  has  come  to  rest,  exort  a  delonniniiif; 
iiillnence  on  itA  further  development  in  rc«pecr  of  its  nize,  ahape,  aud 
mo<)e  of  rej^roduction ;  or,  in  otber  words,  on  the  spocial  ofaancMn 
M-hieh  it  asHunice. 

In  man  the  most  uonal  form  is  that  of  a  mono-<-rj>l  dcvRlofted 
a  pintle  embryo ;  a  ]>lurtility  of  euch  cytits  often  cuextMs  iu  the 
indiviiliinl,  or  even  in  the  aame  viacus  ^multiple  hydatid»);  and  k 
referable  lx>  se|Mrate  and  not  neceAftarily  «imullHneou«  pttraaitk  lavv 
sions.  In  mn.n  Diich  cysts  often  attain  an  enormous  sisc.  and,  ac  vb 
have  shown,  may  give  rise  tn  a  nnmeron»  prt^eny  of  daughter  or  evaa 
granilduu{;htur  bWldiim  Kituated  internally. 

The  XvAi  commuii  foim  is  that  in  n-hioh  the  uri;;inal  cyst,  nanltjiiir 
from  a  aingle  embryo,  hy  re|iealeil  external  proliferation  prodtiM*  a 
more  or  less  compact  cluster  of  veaicles,  which  are  always  comparstirely 
small*  and  often  very  minute:  in  the  multitude  of  UioM  tfaa  idenlhy  of 
the  parent  cyat  may  lie  lost. 

This  type  includtn*  Virt-how's  mulliliH^nlar  or  alveolar  form.  whW4, 
by  the  feeding  ex)ierimenl8  of  V.  Klemm,  ha^  been  ideniifietl  a>  tbt 
product  of  the  same  larval  apecieis  aA  other  echinococctis  cy«t«  (I4f.  It 
is  possible  that  those  rare  ca^es  where,  a  mother  cyst  boing  abaeni,  • 
plurality  of  veeictea  occupies  a  common  cavity,  and  may  bo  adbanuit  to 
its  walls,  belong  also  to  the  exogenous  typo. 

T'lf  aiiwatitientM  rajintlr, — .An  aneptic  foreign  body  embedded  in  »n 
organ  excites  by  it«  prexence  a  cell  proliferation  in  tbo  aurrotuidta| 
connective  tinitne;  the  piesem-e  of  a  similarly  situated  pouasitic  syu 
evokes  a  like  response.  The  preesure  induced  by  its  coutinuoiu  ex|»a- 
^iun,  however,  calls  into  existence  an  opposing  factor  whiob  antagftniH* 
the  tenilency  to  cqJI  proliferation;  and,  tiy  a  maintetiance  of  eqttfli- 
briiim  between  irritative  hyperplasia  and  jireseure  ntroidiy.  tb«  eapadty 
of  the  cajMule  increases  step  by  ^lep  with  thai  of  tbe  esBetiUal  erst. 
XeTertbelfisa  it  ninut  l>c  ndmiited  that  in  certain  mm*  all  «igoe  of  irrita- 
tive hyperplasia  are  absent ;  and  that  as  an  aaeptically  dewched  appradtx 
Bpiploicae  exciters  no  reaction  in  the  peritoneal  cavity  into  which  it  falls, 
so  an  echinocnccns  vesicle  may  remain  naked  and  free. 

Again,  around  hydatid  cysts  situatvd  in  well-protected  {>art«,  aaA  tt 
the  brain,  Inngit,  or  bone,  the  capsule,  if  not  entirely  wanting  i»  refm- 
■ented  by  a  condensation  and  rarvival  of  but  a  small  purtttM  of  tW 


prc-oxi^iing  conneciive  tiuue.  On  tho  ottitrr  hand,  in  more  exposed 
ntiiittiuns  it  may  ntxain  s  considenilib  ihickness*. 

la  Btrucluro  the  adventitious  sac  is,  in  juvenile  cyete,  both  L-*>l]i<lur 
jind  vascular.  In  older  living  cysts  it  iis  fortnixl  of  fibres  and  flittlciied 
celU  arnuiged  in  concentric  lamins*,  which,  as  the  iunvr  surface  is 
apiu'ijiioheil.  Ueconic  fused,  condensed,  luid  more  or  less  dcatituiu  u( 
celliiliir  elements.  The  inner  face  of  a  hejilthy  sac  is  smooth  and  of  a 
faint:  ]>irik  coloni-,  hut  we  have  not  liecn  able  to  satisfy  ourselves  of  the 
Dxislenee  of  tbo  alleged  internal  cellular  layer.  So  uUo,  though  in 
young  cysts  a  certain  amount  of  vascularity  may  he  noticed,  we  have 
not,  in  a  Urge  series  of  cases,  observed  the  varit-ose  condition  of  tbo 
cn]Mulj*r  vcsnels  which  hiis  been  said  to  give  rise  to  dangerous  hleeiling 
after  removal  of  the  essential  cyst.  Indeed!  this  event,  beyond  a  slight 
h*morrhiigic  leakage,  has  beeu  absent  (mm  our  experience. 

The  shape  of  tbo  mc,  to  whioh  that  of  the  enclosed  panwilo  corre- 
sponds  in  virtue  of  the  internal  pressure  to  which  it  is  stiltjcct,  tends  to 
assume  &  sphcroiilul  furtu  ;  xrhcn,  however,  its  uniform  exiutnsiun  is 
inlcrfore<l  with  by  ine(|UiilitiM  in  the  density  of  the  siirrounding  tissues, 
it  acquires  a  more  or  luss  irregiilnrly  siirculatecl  rthape.  If  the  mutual 
pressure  of  adjacent  [Kira^iiui;  upsui  the  eituiUhrium  bcLwvon  hy|>er- 
plasia  and  atrophy  in  the  intervening  partitions,  the  f-ims  coalesce  into  a 
compoiuid  sacculated  cajmule  in  which  a  separate  parasite  oecupies  each 
pouch.  When  the  unet[iml  resistance  of  surrouruling  parts  is  supple- 
mented by  a  special  inherent  tendency  of  the  parasite  to  grow  in  certain 
dirucliuns,  a  eonijiuund  sjicctilation,  extending  even  tu  separation,  ensues, 
such  as  is  ueen  in  the  niidtilocular  form. 

Extra  atpsvtar  effals  of  iht  (irouih  of  iht  parasttf. —  The  connen^live 
tiesue  of  the  afTected  vit^eus  eurvives  the  mure  highly  organtsetl  paren- 
chymatous elements,  such  as  the  Hver-cells,  etc.  -.  hut  in  the  uninvaded 
parts  the  latter  undergo  a  com [lensatory  hypertrophy.  When  the  grow- 
ing [Mrasitti  comes  tu  abut  iin  the  sertjus  capsule  of  the  viitt;uaa  fusion  of 
its  own  wlvenittia  with  the  latter  takes  place,  and  the  combined  .structure 
may  Injcome  further  adherent  to  other  neighbouring  serous  surfaces. 

Df(frnrmtiiv  c}aimrs  in  /A-*  nipsuU. — With  inc.reaHinj(  fige  the  adven- 
titious sac  in  s.pt  to  undergo  degenerative  changes  ;  these  luay  be  of  an 
aseptic  character,  such  &s  sclerosis  or  even  calcification,  due  to  the 
de|KiHition  of  lime  salts — phosphate  and  nirlMtnatc  ;  i*r  the  latter  con- 
dition may  lead  to  the  formation  of  foci  of  a  d^gradi^d  kind  of  Wne. 
Usually  these  changes  do  not  affect  the  cajisule  unifni'mly.  but  occur  in 
patches  of  varying  size,  and  may  l&ad  to  enormous  thickening.  In  a 
recent  ca^  of  splenic  hydatid  at  the  Adelaide  Hospital  this  caUareous 
and,  tu  Bcuno  extent,  ohshous  trantiformation  had  proceeded  to  such  a 
degree  that  the  use  of  a  small  luiw  wiut  neresAary  to  ctTect  an  opening. 

Again,  changes  of  a  septic  character  may  take  place,  either 
spontaneously  from  unexjilaintfi]  c:iU!<es,  or  as  the  result  of  surgical 
interference.  Thus  wc  may  have  suppuration,  ulceration,  putrefaction 
with  evolution  of  giis,  and  even  gangrene. 
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Boiriga  prwluct  of  the  contKietivc  tJ^Hue  ui  the  bust  the  ak|iBule  out 
b«  invjwl»?d  hy  pathological  chungea  ntfeciiiig  the  vi«i?iiH  in  which  ihe 
|»rii8ile  i«  eiub«dde<l ;  tti  this  WHy  it  has  be«!i  atTccted  by  camaocoatotw 
and  iRrdiiceous  dii^eiuie. 

TV  tCrJunomcraa  hiti,Ufr. — The  structure  of  this  orgiinum  h»«  aJrnidT 
bean  descriltetl.     The  Uminiilion  of  the  elMstic   cuticle,  or  vctaxyst,  « 
diamoterifitic  fcitiui-u  uf  the  bladder  worm,  even  at  a  %'er}'  enrW  itafs, 
becnmAA  with  inc-i-oased  ago  Biill  more  conspicuous  hy  the  formntioa  < 
frwh  layer*  ;  till,  in  the  moth«r  cyat,  it  m«y  rench  «  conni^lcniblu  th»: 
not    iieveosHrily    ii   uniform   thickness.      So   chnrnetetifttic,    indrod, 
hvdjitid  cysts  is  this  siructui^  that  the  discovery  of  ii  minuM  fr 
which,  in  the  ahwcnce  of  all  other  definite  products,  niay    t>e  ohtoii 
by  the  hypodermic   needle,   renders  the  diagnosis  absolutely  ocrtaia;' 
In  chemiciil  compixtition  it  belongs  to  the  class  of  suhstuioea  ktMin  h 
chili  nous. 

TJut  Jluitt  which  occupies  the  interior  of  both  mother  and  lUnghtir 
bladders,  and  keeps  their  elastic  walls  at  a  considerable  degmj  of  tension, 
is  a  limpid,  colourleiMs  transparent,  neutml  and  feebly  u|iale»caiit  Iiqiii<l 
having  a  opeciHo  gravity  of  1006  to  1015,  and  conlaimn};  from  1  tn  H 
per  cent  of  AoHds.  amongst  which  albumins  are  either  wholly  or  almost 
wholly  ubtwnt.  Minimal  qnantilii'*  uf  su^»r,  iriosil,  krcatin  no<l 
urea  may  exist  with  some  inorganic  salts,  of  which  chloridi?  of  Miliun  it 
the  moat  con&picuous.  A  puisouous  ptomaine  has  been  det«ct«d  by 
Mounson  and  SchUgdenhanffen  (II).  In  the  contents  of  Acad  or  dyli^ 
cysts  there  nuiy  \w  serum,  liile  or  blood.  The  withdrawal  of  a  tr.i-i 
parent  Huid,  therefore,  which  yields  lo  the  ordinary  testa  no  nlbutun 
but  a  trace,  and  i^ives  a  copioue  precipitate  with  argentic  nitrate,  affords 
strong  eviilctR'ti  of  its  derivation  from  a  hydatid  cyst ;  but.  as  elstrvhrrv 
stated,  on  account  of  the  identical  appcantnce  and  reactions  i>f  tfma 
other  normal  or  pathological  fluids  of  the  body,  absolute  reltnnc«  cjuiihM. 
in  rtTtain  raaes,  bu  |iliic«d  u|>on  these  testa  alone;  and  the  dctectinn  of 
one  or  other  of  the  biological  products  then  becomes  the  only  certain 
means  of  determining  the  parasitic  imturu  of  the  tumour.  SuBWCimes 
these  are  not  forthcoming, 

Caiitet  of  aptnitamousdr^tlfi. — Dvad  hydatids  are  found  more  freqaeotly 
in  the  liver  than  in  other  imrta,  troth  iKicauae  the  llvor  is  the  most  fre- 
quently affected  visctis,  and  becattso  spontaneous  ovacualinn  pir  *<'«J 
lujlarales  is  leiw  eaaily  effecte<t  than  in  viscera  such  as  the  lung  and  k.Mlt>i*y.' 
}'>;hinococ.cuR  cyBt«  may  die  at  any  stage  of  ibeir  e^  i- 

possible  that,  like  other  living  things,  they  die  on    ■  .  r. 

sge.  A*  a  rule,  however,  disturbance*  of  the  obscure  rclatinns  oxiHiac 
between  the  paraaiie  and  the  tissues  of  their  host  anticipate  tha  aatwrnl 
term  of  their  life. 

Several  theoriea  of  the  possible  catuea  of  naltiral  demth,  all  more  or 

*  (hit  i>rUilitt-KU  CMM  vbkh,  on  «uio|*ij'  nitht  AdvUMa  llotpltal,  wm  ftMi*<l  aftri^ 
wltti  liTiUUd  (ItwikM  at  Um  livir,  tta  »»»  Ui«  Mbjcct  of  nurngwailim  ejfU  UmI  k»l  tva 
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leas  unsatufactory,  hnvo  been  siiggcster].  ft  is  nnii!,  for  instanc-e,  th«t 
malnnlrilioii,  inducwl  hy  <limiiii»he«l  blowl- supply,  entails  an  iiseiJlio 
dttitb  of  ibu  parasite  ;  mom  unpitcially  when  the  latter  ha»  taken  up  iT« 
abode  in  the  peripheral  poriioiiB  of  an  organ  where  the  bloixl>Btipply  u 
Dece»««rily  ptiorcst. 

Irmptiouii  mul  lmtLHiiilutJuri)t  uf  thu  noniial  tluiilt«  of  the  body,  HUvh 
M  blood,  sertini,  bilo  ur  urine,  aru  Bddncod  a*  mechanical  ami  toxic 
cmi4m  of  doMth. 

Static  Hhrinkit(;e  of  the  <'H|miili',  innrdinalu  growth  r)f  an  internal 
brood,  arc  aaid  to  lend  to  a  dispni  port  ion  hetwten  xhti  cjirrying  craptioily 
of  Lbe  c(i|»!ute  and  the  contained  [>urasit«,  wliich  is  inituicul  to  its  further 
development. 

Whatever  the  cauflee  of  death,  however,  it  ia  jKisBihto  thai  they  may 
1>o  local  rather  than  genetJil,  m  the  same  individual  niiiy  be  the  subject 
of  both  dead  and  living  hydatirls ;  even  in  the  same  rtitcus  there  may 
be  cyt(t»  in  widely  ilitfertnt  stage*  of  degeneration,  indicating  death  at 
ditt'orent  |>erioi]B.  Duo  weight  uiuhl  aUo  be  H^Higned  to  the  tttigget^tiuti 
that  ofi-rcpi-'aled  or  longappliwi  traumatism,  aiich  as  the  continnoii« 
riding  OTi  boneback  of  bushmeu,  or  perhapn,  ag»in,  the  toxic  effects  of 
tbo  continuous  uko  uf  noxious  Hiiida  us  buveragun,  may  eventually  prove 
fatal  to  the  life  of  the  pariL^itD. 

The  effects  uf  ru/.iturf  <>/  fifi'Mul  c0s  into  various  cavities  and  pasaagM 
of  the  body,  dr  even  externally,  will  !k^  di-scribf^il  in  the  clinicnl  aecliun. 
They  lead  Aometimef)  to  spontittiooiis  elimination  of  the  parasite  and  a 
consequent  relief  of  the  husl ;  but  more  often  to  itrgetit  symptoms 
which  require  prompt  Murgical  Jnterfercnre.  Kiiptnre  of  n  healthy 
bladder  may  result  from  undue  i-omproasion  or  other  violence ;  or 
from  prusKUru  atrophy,  due  to  expauKicm  of  the  cyft,  the  thinned 
intervening  tisanes  giving  way  at  the  weakest  spot ;  but  most  frequently 
it  ifl  the  consequence  of  lociilised  ulcerative  changes  in  suppurating 
cysts. 

Hmiatid  et/gls  thai  die  aiui  uiuier^u  sponiantMis  r^roffrfjisioH  htfonu  thu 
sulijfris  0/  a  vti'ij  foitstttui  strir*  uf  tUgfMrutiVf  chant/ei,  which  may  be 
deaeriljci]  in  the  following  Btages  :— 

1,  Stagf  of  titrhiJitif, — The  fluid  of  the  mother  cy«t  Wcornon  turbid 
from  the  precipitation  of  tlie  ulbumins  of  the  nutritive  juiliulurn,  vhicfa, 
being  no  longer  absorbed  and  melulHiliiiod  by  the  dying  or  deiul  jiarimire, 
are  S(:spendo<l  in  the  fluid,  cutising  it  to  become  albuminous.  A  »inithir 
transudation  of  serous  fluid  and  refilting  of  the  sac,  or  puHnihly  of  the 
cyst  itself,  may  take  plai-c  after  tapping.  Thus  far  there  are  no  chang«» 
in  the  adventitious  a»c,  and  the  contents  of  the  daughter  cy^^ts  are  still 
clear. 

2.  Fa^iif  stage. — These  precipitated  protcids  are  converted  into  fatty 
8u)i»tances  resulting  in  still  greater  turlii<]ity  of  the  fluid;  at  a  later 
period  the  liquid  uuntenifl  may  astiumu  thu  uonsietuncy  of  a  butler-Hke 
smogma.  The  mother  cyat  acquires  a  gelatinous  or  gummy  aapect ;  the 
daughter  cysts  shrink,  and  their  contents  in  turn  become  turbid.    Though 
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the  ilnuf^liter  cyau  umlergo  |>rccuoly  th«  same  seriea  of  chaJs^M  ma  tWr 
parent,  the  former  are,  gctierally  speaking,  a  stage  bebirKi  tbe  latter  ia 
tli«ir  tmnHFonnatioufl. 

^.  Sinift  oj  (/«'ji'cr<i/i&«.—There  w  onnip1eteo)iiioily  aiuI  nurlcoil  iSenc- 
cAtion  »f  the  contents,  which  ure  ri'prestintMi  liy  »  piitiy  lik«  mawL  Oe- 
gon4^r<ii ion  hiw  proceeded  in  the  mother  cyol,  which  ha*  nuv  lieotm*  * 
rniuis  of  ((ulHiiDifonu  shreds  ngi  yet  completely  opAqae.  Tba  buy 
intli^omuitiori  has  extotidod  to  the  prodiictian  nf  cryBtola  suck  a«  t4 
iilc;tnn  Mild  choleitlerin,  mid  lcs«  fr'opifrtitly  of  other  ery*tAllin«  fonas  of 
ulntcuru  nature  and  luiceriiiiii  cviuiKMiitioii ;  aniung  the*e  Clttraoi'* 
crVBtaU  may  he  mcniiniiud. 

-I.  tit(}i/r<if  fiiIr,nri,HsiiijiIlf<ilitm. — Infiltrtition  of  Hme  nail* — eartoBAt* 
and  phoBphalc — which  has  previously  begun  in  tho  advcntitioua  oapaolc, 
l>u<-'omee  general  iii  the  whok  mast),  The  ptittydike  siibstancA  slovly 
ilis'ijipuarit  with  a  vorre«pondirig  «hriiikagc,  aii<]  the  pii.ru«itc  i*  nam 
reproMjntod  liy  n  scmi-calcareDUs  mass  in  which  are  «mlNxl']ixl  tbe 
shrivelled  »nd  o]>a<]iio  remaina  of  the  mother  and  hrocKl. 

In  a  further  stiijpj,  it^ldom   r«ache>l,  even   the"*"  im'i    '  -   d*'iri« 

m/iy  lose  their  iilentity,  tho  hooklele  only  remaining  to  ii    i  'hfl  (nic 

tiature  of  the  now  wholly  cnlrareous  maw. 

VrfSFttr/-  i^  fiilirnlHN. — In  a  cvrLaiii  nnmlwr  of  due*  of  liv«r  Itjrdttkk 
the  muthfir  cyet,  its  liquid  contents,  and — al  a  later  stage  —  the 
daughter  cysts  also,  miiy  IxM^imo  Plained  a  green  or  orange  ctdoiir  frtA 
irnipLiuu  ur  trunsud^tiuri  of  )>ile,  which  rao«t  frequently  uko*  [ilac* 
between  the  mlvetititia  and  the  mother  eysl,  thou^  it  may  involv* 
the  latter.  When  this  ia  in  excess  it  may  give  nso  to  the  prescne*  «l 
KUiurphuiU)  miuwes  of  biliary  nvtiler  or  of  bilirubin  trystals.  In  vat 
»iAo — an  enormous  cyst  of  the  liver  which  had  begun  Ut  sii[ij>urale" 
we  founfl  a  mass  of  cryiktidliiie  bilirubin,  with  traces  of  hdivmli!^ 
weighing  I'l.^  gramme:  tniiny  of  ihe  <laiighter  eysts  wore  slainvl  «itk 
a  t<imilitr  materiid.  So  far  as  we  are  aware,  this  substance  has  not  bcM 
found  in  cy^ls  other  thsn  those  of  the  liver,  a  fact  which  iiwlicatM  iu 
biliary  origin;  further,  in  our  experience,  it  oecum  only  in  iboMCMcs 
where  the  pnrasitc  is  doiuL  lit  hydatids  of  the  kkloay  crysUlliM 
products  referable  to  the  urinary  secretion  have  been  fdoniL 

i'aptlhmalMs  iji-'rwihs  (it  htfilalid  blatl4i(n, — Beeidw  th«  abore  sariot 
of  change*),  which  eon^titute  whst  may  be  called  the  usual  |ialliBle|>eil 
setjuences  of  a|K>n[.i[ieous  duaih,  vHriuns  ulwervcr*  have  iiotionl.  pro- 
jecting from  the  inner  wall  of  eysts  otherwise  K|>|iarBntly  mniaal  and 
containing  largo  broods,  peculiar  raise^d  {Kiitillomadike  citcroseettoM, 
which  occur  in  flGatterv<l  imtches  of  over  an  inch  in  diamvlrr  and  vi 
'i  mm.  or  more  in  height.  Mieroscopicnlly  they  consist  of  hyp«rtrttpkat 
iDgr^'irths,  rather  than  infoldings,  of  the  miivlii;  and  in  one 
eontaioe)!  sumll  rlaughler  cyttis  with  rclutively  thick  walU,  \\'m 
observed  theeo  pupilloma-like  growths  in  vy»ts  which  were 
OS  belonging  to  the  lung,  liver,  spleen,  and  brain.  Probably  ll 
repreoenl  atmrtive  elTorts  at  emiugenoiw  proliferation.      In  wtoM  of  tW* 
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ca8««  [lalcheft  of  the  mother  cyat  vere  gelarlinifonn  ami  of  a  trannparunt 
nmber  colour,  as  if  vhutity  wero  lost  and  dcgoiierntioQ  about  to  become 
getieml. 

AbsenO!  oj  mothfr  et/ff. — Hyilatkls  occitsioimlly  Oreiir,  in  which,  vfith 
every  appearance  of  endugetiuus  dcvolopmem,  no  irnce  whatever  i^an 
be  found  of  a  mother  cyat.  It  ia  difficult  to  underetand  hy  what  pro- 
ce«f«B  BO  Bubetsntinl  a  memWjiiif:  can  he  comg^letely  nh^irhed,  macerated 
or  diaaoWed;  yet  thia  Beiiin»  the  only  kind  of  explanatinn  thiit  can  he 
otfered.  Kurh  an  cxn-mplo  was  an  enormous  hyilntid  in  tlu*  liver  i>f  u 
male  subject,  the  fonteiiU  t>f  which  nieaKurwJ  '20  piiils.  On  a  ciilcula- 
tion,  Iiased  on  an  cnnmiimlioii  of  the  djuighler  Kysis  m  11  measured 
quantity,  thfi  total  iiumbtr  of  these  exceetlfxl  28,000;  and  thin  figure 
did  not  include  thouBaiids  that  wei-e  too  small  to  be  counted  with  ibo 
nalce^t  eve.  Siippuralinn  had  not  long  commenced,  but  not  a  shred  of 
mother  cvst  could  he  detected.  It  wns  in  this  case  that  the  aforesaid 
crystalline  masa  ni  hilinihin  wjia  found.  The  man  recovered  nfter 
ineiaion  and  cvai^uation,  ami  aliuiit  three  yiutrs  nfterwanli;  wii?  again 
euocesifully  opemte^i  on,  in  a  Bimilar  manner,  for  another  large  ho])Atic 
suppurating  cysi,  containing  five  pints,  which  presented  no  unusual 
foLtnrcs. 

The  uneijiuil  dtslril'uUim  of  h'tdalids  in  tfw  raru'iLs  rlgrrru  rei)inres  a 
short  diHruRflion  of  ihn  circimmta.ncc«  which  determine  iho  uUimnle 
dMtination  of  the  wandering  «»mbryv)B.  The  conHpicuon^  prejronderance 
of  liver  cysts  is  attributed  to  a  passive  tranepurtalion  »if  iheste  eiuhryott 
by  the  blmicl  of  the  portal  vein.  The  still  large,  but  leaser,  relative 
frequency  of  pulmonary  hydatids  is,  on  tho  wime  vascular  transpfiria- 
tion  theory,  generally  explaino^l  by  the  fact  that  the  I  ravelling  embryo* 
cjtn  only  r«ach  the  liinga  after  travemiiig  the  jmrtal  capillaries;  imd  the 
0till  less  frequent  prei^ence  of  the  [wrasilo  in  other  organs  fiiidi*  a  »ind1ar 
pxplanalifin  in  ihti  fart  that  ihu  euibryoii  on  their  way  must  traverse 
both  the  portal  arnl  pulmonary  dreulaiioiia. 

It  ie  difficult,  however,  on  this  theory  t*  account  for  the  comparative 
frec|uem"y  with  wbirh  niultipk-  pi'ritimt'al  and  omental  cynta  are  found  ; 
(or  we  must  then  b(di«'vc  tlmi  thtw!  l-kscs  owe  their  origin  to  an  arterial 
embolic  shower  of  cmbrvdB  which  have  successfully  travcr«e«3  (he  two 
capillary  (iliatntctinuH  of  the  liver  and  lungs — unless  wo  may  suppowi 
that  they  either  work  their  way  into  the  omental  arterioles  or  enter  the 
radicles  of  the  omental  veina,  in  which  latter  case  they  would  have  to 
reach  their  doiitination  against  the  vonims  blood  current.  Now  it  often 
happens  that  the  lunge  have  entirely  escaped  invanion,  while  a  multi- 
rudinniiis  cystic  tlevebtpmeiit  is  in  iiirogress  iu  I  he  |)orilonQum  and 
omentum,  an  evpiit  which  wnuld  not  be  probaljlo  if  the  embryonic 
swarm  had  passed  through  the  lungs;  we  can  only  «up[Xi»e  that  it  Is 
poBsthle  for  embryoi*,  after  ha%'ing  traversBul  the  stomach,  to  reach  the 
peritoneal  cavity  by  gra\-itatif»n  or  otherwijic,  there  to  develop  into 
cysts  which  acquire  their  capsules  by  exudation  from  this  membrane, 
and  doubtless  multiply  by  exogenous  proliferation.     It  la  noteworthy, 
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however,  thtit  the  jHSrituiioiim  tIoe»  tiot  ftlwHye  rus{ioDd  to  thi;  pr«^i:n» 
of  thti  [lArjiMtR  in  tho  xunio  aclivc  nuiniiur,  fur  the  Miwtilers  nyiy  ful  to 
acquire  any  Htlventttia,  and  tiiuit  remain  entirely  nude  and  freti  in  the  pen- 
tone:t.l  cuvily.  IikIuui],  whvn  we  ruvjcw  the  fncls  of  difitiilniiion  of  thU 
anil  alliwl  jianuiiios.  as  well  ii«  the  fniliirtf  lo  occoiini  for  thflm  wuit 
faciorily  Hy  VJwcuUr  Inuispoi-Utioa  or  ijtber  }i:iMive  ini{!ratt<in,  WB^^H 
diiipoiioil  to  lay  llio  greaiur  etreoe  on  a  sclcvlivu  utSciity,  which  mhBH 
to  k'nti  the'  i>anuite  to  cortnin  »ituu.tiona.  A  like  pherionieuon  k  i 
specukl  dit'puettiuii,  pooxcsstHl  liy  certniu  Dude  bydatide,  to  eolarp 
induiiundoitlly  of  tlio  planu  of  lui^i  rtt»iiilai)co,  or  even  in  Hired  oppuci 
tiuii  to  it.  lu  thiis  way  cor^tltral  liydnlida  uuty  |i£rforitte  the  Umr 
crunjal  vault — an  uveiit>  whicL  lias  iu  |NirHllcl  in  the  bcha^'Hiur  »f  tlw 
cipniiruH,  which  in  a  ttiniihtr  H'i\y  juirforutt^  the  skull  uf  sheep,  and  u 
ofl'ei-fl  facilititH  for  can*  by  pmiciure. 

It  is  nocuRsary,  however,  tu  bear  in  mind  that  the  exiuniiU  appear- 
ancM  of  A  ccrohrni  hydatid  mny  he  exactl}*  simiilate^l  by  a  pikruil*  of 
tfa«  cranial  b'>iies,  which  bus  caused  abeQr|rtion  and  thiDDiog  of  their 
Biihittancu. 

Kveii  in  the  case  of  the  liver  Another  liew  than  thki  of  pauivc 
ti'iinaference  ik  jwAsible,  fi^r  it  in  ]Kissi1>le  that  the  embryo*  may  Ixire 
thfiir  way  ilireutly  fi-om  ihe  one  organ  in  the  other, 

Altbau|j;h  there  is,  we  believe,  no  direct  experimentat  e^'idenre  in 
favour  of  the  view  that  scolices,  hrooil  capsules,  or  even  daaghl«r 
hl.uldefA  may,  when  i.hcy  enmpn  fnim  a  pantni  <^yat  into  n  aeroua  mritr, 
give  iiAU  tu  a  ornp  of  multi|)l<!  by^latids,*  yet,  when  we  rememlier  Ibr 
diHRciiliitiii  of  other  iheoriea  of  transit,  tbiii  supposition  &««iiu  reaAonalJe 
in  the  light  of  ceruiin  caaes  in  which  the  [wriloneum  and  peritoneal 
surfaces  of  the  alxlominal  organs,  often  in  the  moot  dependent  poiitioa>, 
hiivfl  l)een  found  etuddoii  with  innumerable  small  cyats  of  such  uiiifonn 
size  as  to  siiggRSt  a  sudden  and  simullanoous  ini'aaion  in  this)  inAnnpr. 
In  support  of  such  a  view,  it  has  b<}en  pointed  out  by  Or.tbiUu  tlwt 
in  s'tmt*  of  these  caaea  there  hud  been  an  anlucedent  tapping  of  the  cy*i, 
a  warning  of  great  importance  to  tho  surgeon. 


General  Clinical  Aspects  of  Hydatid  Disease 

Before  proceeding  to  duscrlbe  the  sympioins,  pbysiad  signs,  dioj^nosuu 
and  treatment  of  hydatids  in  the  different  or;;iini*  of  the  h^nly,  ther«  an 
certain  general  coneideralions,  applying  to  hyiUtidtf  wlierever  aittialed, 
wbii'b  may  be  advantagnously  difliiissud. 

Symptoms. — In  conformity  with  the  compwrativcly  slow  growth  of 
the  pamsite  the  flurruuniling  [larts  unnally  ko  lu-commodate  thoinselve»to 
it»  prcsience  that,  even  when  of  great  size,  it  may  nccasimi  AUr|in.->iug1v 
little  inconvenience,     lliere  may  be  a  eeiiec  of  fulnoM  and  weight,  u»d 

'  Naunyn  hdiI  lUnDQiMeii  Iism  M'<ert«il  that  scoliou  ami  braoJ  espnilM  il«  *WBclUi« 
ctuuga  into  lijriUtiiln,  (10)  ]>.  634.  ■ 


Mri  interference  vrith  certain  movameritA  of  the  Itody.  Severe  ptin  u 
uccidentfil,  and  due  generiilly  to  irriuuion  o(  a  iicrvo-twig  by  the 
eiilarginjB;  capsule.  Snmctiniea  the  pitin  is  inflammatory  in  clmmcter, 
as  when  a  pulmonary  hydulid  upjiroaches  the  pleum  and  excites  a 
locfiliseii  ploiiritis,  or  a  hejHtlir  hytlitti<l  a  Mtnilnr  [turitniiitia.  At  limwt 
«  liviiifi;  hyd-itid  is  found  in  tht*  siiKsiftnce  of  a  Inri)*,  thti  seat  of  luluir 
pneumonia  ;  in  thin  Ciwe  the  same  |)ai]i  a'ul  nther  RvniptomH  ariau  hb 
when  the  pnenmoiiia  is  primitry,  and  it  is  im]niB«ible  to  »!\y  whether  it 
)>e  due  to  the  presence  of  the  ]>«rasite  or  U  ati  accidental  coni|i)ieKlinn. 

Sympioms  due  to  interference  with  the  function  of  an  organ  in 
which  n  hydatid  is  Rttuat«d  vary  invt^rsdy  as  the  »I)ilicy  of  the  orgun  to 
expand.  If  the  organ  ain  tncruute  in  nirje  xtc])  l>y  step  with  the  growth 
of  the  paracile,  as  in  the  liver  or  Bpleen,  there  is  very  little  destruction 
of  tiMue  iti  its  iieighlHiurhmM);  and  thin  may  he  lHi1aiicP<l  liy  hypertrophy 
cl»ewhero  :  t  he  parencbymn  h  pushed  n«de,  and  so  hIowIt  as  to  [permit  of 
(idaptftlion  to  it*  new  conditions,  with  little  or  no  ditninulitm  of  it  ft 
function,  Tn  the  lung,  whirh  ik  coiilin«v)  wilhiii  inmleralcly  resisting 
che«t  walls,  ne  the  parasite  enlarges  the  breathing  sjifLce  diminishes; 
fur  the  liuig  retractB  as  the  growth  relaxea  the  elastic  }ni]nionary  liB«ue. 
Wherx,  however,  the  retraction  i«  complete,  and  the  growth  begins  lo  exert 
a  distinct  pressure  on  the  chent  wall,  thia  will  yield  before  its  advance, 
and  bulge  so  considerahly  thut  the  diminution  of  lung  siiace  will  he 
lew  than  the  incieuiHe  in  the  si/e  of  the  tiinionr.  Whertt,  a»  in  the 
brain,  no  QX[)iin8ion  of  the  vii^ciia  is  yxtfaWtle,  pretwure  symptoms  sotiti 
arise,  though  even  here  marked  a^Uptatjon  may  tjike  place;  thus,  in 
chihireii,  brain  hydatids  actpiire  a  much  gteu-ter  volume  wiihmtt  inMiing 
fatally  than  in  adults.  Whiin  operated  on  ihcy  have  been  found  to 
hold  more  than  a  pint  of  llutd,  the  lione»  of  the  skull  huving  l«ecoine  no 
widely  separated  at  their  sutureii  ae  to  allow  the  head  to  become  very 
voluminous;  or  the  hones  may  have  yielded  and  enlarged,  80  iM  to 
produce  a  very  nolit^ejtble  proinincnco  over  a  large  area. 

After  a  hydatid  cyst  has  been  punctured  for  piirpoMS  of  diagnosis 
or  treatment,  an  iirlicArial  rash  ofl«n  follows 'within  a  short  linie.  This 
i»  Tisujilly  general,  and  laat*  for  a  few  hours  or  one  or  two  days.  It  has 
also  been  noticed  after  the  rupture  of  a  hydatid  cyst  into  one  of  the 
large  serous  CAviticR.  It  is  prohahly  occasioned  by  absorption  into  the 
V>hnKl  of  a  piiiwinouit  ptomaine  present  in  normal  hydatid  Suid,  80  also 
a  form  of  localised  urticaria,  or  even  a  mild  cellulitis  ladling  for  one  or 
two  days,  may  arise  from  escape  of  fluid  into  sultcuinneous  tissue  after 
puncture  of  a  sujferScial  cyst.  On  suppuration  of  the  mlventttious 
capsule  the  symplomi«  are  those  of  a  Inrgc  abscess  of  the  organ  infested 
by  the  jMrMsile;  namely,  pyrexia,  varying  in  its  intensity  in  diflerent 
patients  though  generally  of  a  ruiuitteni  iyi)C,  with  its  several  eoneomi- 
lants,  headaches  general  paitis,  anorexin,  furred  tongue,  antl  so  on  :  some- 
limes  there  are  repeated  rigors,  local  jiain  and  tcnderni-sn,  and  acoulinuoiis 
increase  in  the  size  of  the  tumour  or  organ  detectable  by  careful 
examination.    Suppurating  hydatids  have  a  mtirked  tendency  to  rupture. 


BUMlim 

3 

KtJii 


1136 

or  intbDr  to  opeci  into  neighbouring  cavitin ;  the  «ym|>totiu,  undct 
theao  cii'Ciirastunces,  viiry  nith  the  tlirecliun  of  tliu  ru|iUiru.  wfatdba 
mlo  a  bronchus,  the  howel,  the  peritoneum,  the  periciinliuin,  ihe 
urinary  imssji^jeK,  or  flsBM-hei-e. 

I'hi/iiciil  si\/((«. — Oil  iiii^)>vctir)n  ihere  may  he  a  eligbi  btit  genend 
bulging  uf  ihe  piirt,  a  markodly  nniooth  am]  round  IocaI  promJncnM ;  or, 
if  the  puni«iie  bo  mullii^le,  a  number  vi  bo»M4  may  exist.  On  pdpction 
tho  tumour  i»  found  to  l>e  fimoor.h  »m)  linn,  Bumetimes  elastic  ;  ui  other 
casDS  it  ii  quite  hiird,  n»  though  nolid.  Kluctantion  cuu  Aoliiom  l« 
dutccced  in  hydatid  tntuours  owing  to  iheir  high  tensiuji.  On  peruunim 
ihoy  are  jihsolufwly  dull,  and  in  »  certain  proiMirlion  of  caacs  y 
bydiilid  (lirill.  Thin  i^  a  pt^riiliar  vibnttoiy  seiiHalioii  [KTceived 
finger  percussed,  which  when  the  cy«t  ia  hirge  ta»y  he  elicited  o 
considerjihle  urea.  It  is  not,  howo%-er,  aln-iiy»  dulo«;lalde — in  firt,' 
proportion  of  hydiitide  in  which  it  U  present  is  cominratively  tnaXL 
Moreover,  the  same  sign  tniiv  be  recogni»eil  in  other  cy»t«  not  h>*(liitkit, 
»uch  »ti  hydroncphi-owes.  ProWMy,  for  it«  pnnluction,  the  cy«t  tnurt 
ba  of  a  eerlain  magnitude,  ite  contents  of  a  t-eitain  deiieity,  iu  wall  of 
B  certain  thickness  and  tension,  and  il«  atljichments  to  aurroDndlng 
structiin):^  definite.  The^e  ik««oci»tor|  factors  are  more  frequently  fimnd 
in  byduLid  cysts  thjiii  in  any  others,  hence  the  sign  is  ino«t  mtuoion  ia 
them;  but  even  in  thera  they  are  generally  absent,  and  tl»«  s^  t» 
therefore  uniuiusd.  While,  therefore, thrill  is  highly  8Ugge«tiv«  of  bydatid, 
it  ia  not  |>aibugnojnonic  ;  nor  by  its  abaence  is  ibo  hydatid  nature  of  a 
cyst  (itsprnvt-d. 

Diagnosis  i«  often  easy  ;  at  times  U  w  difficult,  or  even  iapn- 
sible.  A  rnuiidcii,  linn,  smooth,  elaittic  lumoitr  in  an  organ  or  part, 
withuut  aiiteciKtcnt  i>r  present  symptoms  other  iban  thos«  due  to  its 
size,  and  yielding  a  thrill  on  ptircussion,  is  moet  probably  a  hydatid. 
Tht'  prolmliility  is  increased  in  eoiintrios,  such  as  Iceland  and  Austmlui, 
whcru  the  dj^t^^sc  is  very  jirevalont.  This  element  of  geijgrHjihkal 
distriiintiutL  cannot  1m  ignored.  In  Auetralia,  for  tnstnncv.  the  diseu^ 
under  the  most  uncxpectixl  ronditione  and  from  the  most  unUlidy 
quarters,  is  continually  springing  sur]>rises  ii|M>n  Ihe  physician ;  M, 
that  hydatid  has  consumtly  to  l>u  Uorno  in  mind.  If  the  jmraiHl 
be  in  the  centre  of  un  organ,  this  may  t>e  uniformly  cnhirged  without 
a  tract!  of  local  bulging;  but  vxamiiiatiou  of  its  contents  may  at 
iincti  aultio  tKu  question  of  (biigiuKis.  A  hyjiodcrinic  syringe,  with  a 
needle  from  two  to  three  im^hoi  long,  or  a  fine  aspirator  ne«<Jle.  shoidd 
be  employed,  and  only  u  Bmiill  i|iLanlity  of  fluid  witbdrawo.  1b  a 
tumour  oven  of  conniderahle  magnitude,  when  the  mother  cyst  is  clowlf 
packed  with  very  small  daughter  cysts,  the  neetile  may  draw  off  lU 
conteiil«  of  only  ono  'if  thui^e,  a  quantity  so  small  as  lo  Iw  ovtrloolcci^ 
e*p«riitl!y  if  «  large  aspirator  ves-MjI  he  used ;  the  growth  mav  thus  li4 
miataken  for  a  solid  tumour.  If  w:olices.  or  booklet*,  or  a  piece 
membrane  he  visible  under  the  nkicroHc(i[H.>  the  diiignosiii  is  finab 
times  a  fragment  of   i;y»t,  quite  tiirgo  enough  to  determine  the  exirti 
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of  the  pitrasite  by  it«  characteristic  laDiinatiun,  may  be  blown  out  of 
tho  needle  upon  a  «lidtf. 

Freciueiitly  none  of  theM  jiroclucta  are  obtAin^xl,  :ui<l  wo  have  then 
te  A^iid  on  tbe  chjiracter  o(  tlii:  fluid.  Urifurtuimlely,  it*  we  have 
flwlt  there  are  two  liquids  with  whith  hyrlaiirl  fluid  i^  idi^ntii-al  in 
appcaranre,  tind  nuntly  no  on  theniicid  Hruily^^iK  —  the  ccrebio-ipiiial, 
and  that  of  some  hydronc|thi'o»L-i-.  When,  on  i-ei-chrnl  eymplonift 
pointing  somewhat  iiidehnitely  to  un  inlrncmnial  hydittid,  the  skull  hns 
been  trephined  and  fluid  ivjtlidniwn  \<y  a  lony  hyiiodt^-imic  iiucflle,  it  is 
a  mniter  of  soriouH  moment,  in  rL>^ird  both  to  treatmi-nit  and  {liiiguo»is, 
to  determine  whether  thiit  hits  come  from  a  dilaled  %'eiitriclc  or  from 
«  hydatid.  In  the  Uiler  case  an  u|Hmiiig  sliould  Ihi  nuale  in  ihe  lu-nin 
euhsiatu'f?  for  iha  removal  of  ihu  punisite  ;  in  iho  former  ^uch  it  procoei)- 
ing  wouhi  moat  likely  prove  fiital.  We  have  no  test  at  present  to  decide 
ibo  fpiebtion  ;  boih  HuidF  are  cluiir  And  vatery,  both  contaiu  enll  and 
a  tnice  of  sugar.  The  same  ditficulty  nnnes  in  resjwct  of  a  renal  cyst. 
Though  many  hydronephrusw  cimtain  fluid  evidently  nriTiouc,  wirne  yield 
a  liipiid  uxaclly  like  hydatid  fluid.  If  wu  are  tiiire  ihut  (he  eytit  littK  in 
tho  8ul«t;m«-o  of  iho  Uvur  t>r  npU;en  rhe  exhHiistioti  of  fluid  nf  u  clear 
watery  character  di.-ci<les  iSn."  diiiniiioBin  ;  but  we  cannot  alwayB  he  »ure 
of  tho  eituatiiin  of  the  uy.-^t.  fer  a  right  hyiliiniephrosiii  is  »iimetinn>B 
adherent,  to  the  under  surface  and  niar^n  of  the  liver,  and  at  time*  the 
physicid  eigiiR  leiive  ns  in  dnulit  whether  a  tumour  in  iho  left  hypo- 
chonilriiim  and  anti^rior  Ininliar  rej;ioii  bet  in  the  left  lolm  of  the  liviir, 
in  the  spleen,  or  in  ihe  kidin-v.  \Vhrii  the  lung  is  in  ([Uewiion  it  might, 
be  thought  impossible  to  err.  But  hero  we  are  again  confronted  hy  a 
Hpacial  difficulty.  \umerniiB  inatancea  t  cKt  ify  to  the  iKisHibto  danger  nf  t  he 
withdrawal  even  of  a  small  quantity  of  fluid  from  a  ))idmonary  hydatiti. 
In  corisecpj^ntre  of  this  trifling  o|ieration  the  ryst  may  hnr»t,  and  the  con- 
tenta,  rushing  up  the  bronchial  tubes,  may  fiond  both  lungs  and  drown  the 
pltienl.  Kven  if  tlfis  fatal  catastrophe  should  not  <H-cur.  a  most  violent 
sulTocLtive  cough  may  !«■  exrited.  followed  l»y  expectoratiiin  of  lilofid 
and  such  quantities  of  hydntid  tluid  as  utterly  to  pi-osfrafo  the  piilient, 
«von  within  a  few  minutes.  On  thin  account  we  lay  down  the  rule,  that 
no  mtMliciiI  man  should  ever  use  a  needle  in  his  ronsidring-rnnm  to 
make  a  diiignnttia  in  a  pnsnible  pulmonary  hydatid ;  nor  shoidd  he 
attempt  elsewhere  to  draw  oR'  the  fluid  without  having  all  prepnnilions 
c(tmp1ete  fnr  immedbite  tnrisinn  and  dndnuge  if  its  liydalid  nature  he 
estubliahed.  Tt  i»,  however,  quite  jtixtiliHble  and  harmleis,  priur  to 
incision,  to  insert  a  fine  hypo<lerraic  needle,  and  draw  off  half  a  ilrachm 
or  60  nf  fluid,  which  wilt  be  enough  to  supply  evidence*  enabling  us  to 
distingnieth  between  a  pleural  el^'uiiion  and  a  parasite. 

Prophylaxis. — The  general  nature  of  the  measures  calculated  to  pre- 
vent or  at  le,iRt  to  limit  the  spread  of  hydatid  disea»e  become*  evident 
from  what  haa  been  siiid  concerning  the  conditions  which  give  rise  to  it. 
Ah  the  prevalence  of  the  [Kirasite  in  man  dejwnds  ]irimari]y  upon  the 
number    of   dogs    afl'ected   with    Tifuia   eckirweoc^^uf,    and    the    facilities 


1138 


SVSTSM  OF  MEDICINE 


Afforded  for  the  entrance  of  tile  ova  into  the  hiiniiin  Ijotlr,  if-  followa  ihu 
Xiwcfi  whicli  require  registnttion  of  <li>g»,  iinr]  ihu  destruction  of  tbuw 
which  are  not  rogisterod,  nro  of  the  greatest  ecrvico  if  v'\ 
enforced.  Those  hiws  not  only  usefully  reslrict  the  iiumlmr  of  aJl 
but  »Uo  serve  especially  to  limit  the  class  of  viigrnrit  or  owner!* 
which,  ill  the  Hlmuucc  of  r<^uliir  feoditig  with  wholcs^iine  hui 
scraps,  lire  liuble  to  he  infected  by  the  otTal  of  butcburs' 
nballuirs.  The  oH'ul  of  »uch  eKl'tblitthmciits  should,  in  fuct.  b*  ~ 
disposed  of  that  dogs  cannot  possibly  ohtaio  it.  A  furtber  taiepuu^ 
would  he  to  abstain  frtim  feeding  dogs  with  raw  meat  of  anj  de«crip> 
tion ;  for  the  tisuiil  culinary  methucU  of  prejuLration  are  destrucCiTc  t« 
(he  life  of  the  bladder-worms  should  they  exist.  Judicious  catbantc 
ami  anlheluintic  medicatinn  of  dogs  might  also  be  of  avrrtccr,  liot  tl 
must  be  rememl>ered  ihitt.  any  fuch  treatment  mu.st  he  ac-com|innied  hj 
such  a  disposal  of  the  excreta  as  will  prevenl  further  infectioQ.  liAirt. 
similar  sanitary  prc<ciuitions  should  invariably  be  takea  to  rmder 
iniio<:uou«.  by  boiling  waier  or  other  means,  the  excretioDB  wbldi 
(kcmmulule  about  kenueU  or  other  pliwes  where  dogs  congregate. 

The  water-ftupply  being,  as  we  have  said,  the  prineipiil  tooroc  of 
the  di>iease  in  man,  wll  Ih^we  measure*  are  efficient  prophylactic*  rhtri 
protect  it  from  contamination  with  the  tapeworm  ovtk.  which  are  lublt 
to  he  btow'n  into  it  by  the  wind,  or  carried  thither  by  the  waahin^  of 
the  Aiirface.  Itoiling  or  elT'ective  tiltnitioii  of  the  water  may  be  Kjgudad 
at)  absolute  aafegiiitrds,  and  tiro  great  care  cannot  be  taken  in  tlw 
cleansing  of  those  ground  vcgelAblex  which  are  eaten  raw.  It  bat 
been  fcugge^ted  th.-it  the  ova  may  gain  entrance  into  tbe  Itm^  «itb 
the  inspired  air.  In  Australia,  at  leant,  where  the  facjlitioa  far  iafw' 
tion  exist  to  so  great  a  dogreo,  and  where  dusl-stomu  are  frfMjuent,  it  it 
p(w«i)ile  i.hnl  such  minute  bodies  as  the  ova  might  in  tbia  waj  pda 
entrance  to  the  boily  ;  it  is  even  coiiceivablo  that  the  socretioiui  of  thf 
air-imiuinges  might  po«M>!ts  a  sufficiently  eorroaivc  or  solvent  action  to 
liberate  the  coiitainod  embryo;  but  direct  proof  is  yet  wanting,  and  » 
may  |)rob»bly  wiih  safety  regard  the  uiimetttary  canal  aa  (he  only 
eh»nnel  of  entrance  to  the  body.  Wc  repeat  that  ihc  bad  habit  of 
kii^sing  |>el  dog»  i»<  dan);erous  in  rospecC  of  the  [lutAibility  of  direct 
iranHfer  of  hytUtid  from  boast  to  man,  disgusting  in  r«spect  of  ■on*  of 
the  habit«  of  the  tribe. 

It  cannot  bo  too  emphatically  Btated  that,  for  all  pmcticaU  purpoM^ 
tbe  whole  question  of  prophylaxis  may  bo  comprised  in  the  >tal«ta«Bta, 
that  if  (here  w^re  no  dog*  containing  TtrnUt  tthimnwrt  iher»>  wo«l>l  ba 
no  hydatid  diseaatt ;  or  that,  if  the  source  of  supply  of  bbt  '  -  -n^ 
were   entirely  cut  off,   dogs  would    no  longer  be  infrrtiMi    ■,  <  .m 

ftitinoeomi*. 

Treatment.  —  A    groat    variety  of   remedial  measures    bave  Wn 
a])pUed  lo  hydatid  disease,  and  these  may  be  eUwified  in  two  ^TMip 
— thoM,  namely,  which  aim  at  the  destruction  of  tbe  life  of  tlta 
in  fl/w,  and  those  which  aim  at  its  rcmuval. 


ffVPAT/D  P/S/?.-1XE  IT»9 


1.  MeaHUreH  vthivh  aim  at  iho  ileKCruction  of  the  life  of  the  pnrasite. 

(a)  Internal  admtnielrtilion  of  ffnu/s.  —  Oi  the  VMriou*  niediranicnta 
which  Imve  hueii  uswl  witli  this  uhject  it  umy  be  contideutly 
ft*scrl«i  that  they  urc  nltsolutely  useless. 

(&)  Acxtpuncfure. — Li^tig  thin  riuvdleK  <tr«  inserted  into  ihc  cyst,  left 
thurti  fur  luci  nr  tiftticri  minuUiK.  mid  ihcii  rcmovvd.  This 
probiihly  cures  (when  it  does  cure)  liy  iilloiviug  the  coiiumta 
of  the  bladder  to  usc(i])«  iiito  adjncctit  cavitic-«,  itnch  as  thni  of 
the  periKmeiini  in  the  c»s»  of  the  liver.  A|>iirt  fmio  the 
great  unccrtJiirily  of  the  method,  it  is  reprehensihle  on  account 
uf  the  pciEKilnlity  of  a  gciieiiil  jMnusitic  invHsiuii  of  the  peri- 
toiieiini  l>y  uxcmihuI  hcoHcvs,  il  »iili]ei:i  we  have  already  di»- 
cussed. 

(c)  Eledrdytis  probably  acts  uut  by  virtue  of  the  electric  current,  hut 
of  the  acupuncture ;  and  the  practice  is  to  be  coiidcniued 
accordingly. 

{d)  Injeriitm  uf  Ji-uids  into  the  etfti  after  removal  ^  «nw  o/"  Us  totUtnit. — 
The  fnlluwinj;  have  Le«n  employed  : — Kxlrftct  of  male  fern, 
carbolic  acid,  alcnfaul,  iH_>lutioii  of  pepsin,  potassic  [>crniati- 
ganuie,  tincture  of  iucliiiu,  woruunc  chloride.  None  have 
proved  efficacious. 

(<)  jtspiratur^  pundure  mid  wtMruwal  of  fttiid. 

3.   MuaBurun  having  the  iibjtici  i>f  complete  removal  of  the  parasite. 

(a)  By    meana    of    uii    ojiciiiiig    made    with    eanHies    (BocAmier'e 

method). 

(b)  Long -continued     liraimi^e   and    evacuation    through    a    canula 

inserted  into  the  cyat  and  retAined  for  a  long  peiiod  {eawiie  d 
demaire). 

(<)  DotiUf  pttttchire  tcilh  smaU  trorhart,  followed  bf/  iafiiion  (Simon's 
method ). 

((/}  VarioiiB  formn  of  direct  mristOTi  with  imniodiato  or  delayed 
removal  of  the  parasite. 

Of  the  several  methods  which  hnve  been  enumerated  two  only 
require  fiirt^her  cnnsideratiun  ;  the  othera  are  either  inefficient,  or  open 
to  other  objections  so  Bt-i-ious  as  to  have  led  to  their  abamlonmonl.  The 
two  methods  are  iispinttory  puncturtj  and  removal  by  direct  incision. 
Thcite  wi)  sh»Il  liiacitSH  a  little  mori-  in  detail. 

.■/s;^/ra^frl/  puitf/uif.^ljmhr  antiseptic  precautions,  and  Hy  mean*  of 
an  HHpirator  needle,  which  should  tioL  exceed  uue-eixtuenth  of  an  inch  in 
diameter  (renulrs  having  Rlioun  cimclusivuly  the  superior  safety  of  a 
scnall  needle  as  compare*)  with  larger  sires),  as  much  Huid  is  drawn  off 
as  will  flow,  Thi?  Hiiii[ile  and,  as  its  advuvateo  ur^e,  Hafe  procedure 
does  undoubtedly  cause  the  death  of  the  parasite  in  a  certain  proportion 
erf  caaee,  and  the  ctmseqneat  cure  of  the  [mtient ;  indeed,  this  event  may 
happen  after  withdrawal  of  a  very  small  ciuantily  of  tinid.  the  dead 
organism  then  paiuing  through  the  Mnie  Itind  of  Imrmlesri  retrogressive 
changes  as   it   doe*;  when   undergoing  B[K>iitaueuuB  cure.      It  must  be 
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reraemhereil.  however,  that,  althongh  the  iw|»irainry  piiriKtiirc  nuiv  h»iY 
caused  thu  <\^iX\  of  ibo  jKirastte,  the  tumour  may  ijuickly  r<>^iii  iu 
former  size.  If  non'  ii  portion  of  the  fluid  shonid  be  agnin  withdrnva  it 
will  he  found  a!  hu  mi  nous,  the  oac  (or  cynl) 'i"'''"!?  hpromo  fillwl  wiih 
serum.  Under  such  circumstunccs  attempU  to  remove  ibe  fluid  nn*  rtry 
likely  to  indmre  fiippnrrtlion,  nnd  it  u  advisahle,  iherofore,  ihat  no  furthf- 
aspiriitory  pnnclure  nhould  W  jwrforme*!  until  after  iho  t^jcpiration  \\ 
twelve  months.  If,  iifter  iho  l.ip-ie  of  that  time,  svrous  fluid  W  olill 
forthcoming  It  will  he  wi^e  to  lenvc  the  tumour  alono ;  io  all  pvU 
ability  it  will  nitimwiely  8ul>8ide. 

Xotwithiitanding  the  fnvouriLble  reeulta  which  have  iindoublcdlr 
altendm]  this  method  of  trontmcnt  in  many  cases,  «4)me  very  Mrioru 
ol]jection8  are  urged  iigHiu»t  it.  In  spite  uf  it»  ■iinplJcily  tbv  I'lieralitxi 
is  by  no  meaue  devoid  of  dnn>^cr ;  dcuih  \\&*  (HX-nrrcJ  fruin  thock  in  a 
Konsideral)le  iiumlier  of  instnnces,  and  extreme  collap**,  frvm  which, 
however,  the  p;uierii  muy  gmdually  recover,  i«  not  infrequent.  TTw 
operation  is  only  likely  to  l)c  miccoMful  in  simple  living  cy»ta.  or  in 
those  at  any  rate  in  which  lher«  Jiro  few  daughter  ry»t» — crtnditimi* 
which  sre  <jutto  uniletcrniinuhlo  livfoivhaiid.  In  xny  ca«o  no  .-isnurvic* 
c«n  he  given  that  the  opentlioii  will  be  snci-esufiU,  for  iho  putu-turi!  fns 
queutly  fsiU  to  kill  the  pttrusitc  or,  slill  worse,  leads  (u  inflnmuiaturr 
or  snppunitivG  chnnges.  F.ven  if  itn  life  he  destroyed  it  remjuriA  to  tb« 
visniii  ft  bulky,  dead  orgnnism,  prone  to  dMomimsition  with  -dl  Ita 
miitchievoua  cuui plications.  This  rnvthod  is  <|uiie  inndoii&sihle  ir 
siiptpunLlitig  or  nipiiiri'd  cy^^tK,  iitid  \»  inadviBAblo,  a«  we  shall  point  ant 
more  fully,  in  oil  pulinonarv  hydatids. 

The  range  of  its  ajtplimtioij  thus  become*  very  narrow :  ladeed,  in 
Austmliiin  practice,  based  ui>on  a  Urge  experience,  there  \%  a  miu-kwl 
t«ndenoy  not  only  to  abandon  aitpinition  altogethtn-  a«  a  camttrt 
menaut'o,  luit  aUo  us  far  aB  |H>Et8ible  t^  limit  its  application  even  as  » 
meiitia  of  diagnosis. 

lirnuit'u!  h/  inrieioii. — ^The  operations  included  under  this  h*id  aim 
at  rem'ival  of  the  prinuiiLe.  either  at  once  or  after  Kome  little  delay. 
The  particular  method  known  aa  I,indcmimn'»  operation  h*«  been 
sitccusefidly  adopted  by  Australian  surgeuns  fur  some  years.  In  ihb 
prnceilurn  thci  lilmlder  and  itn  eontentA  are  removed  at  the  time  of 
operation  by  an  incision  mn^ln  through  the  mfwt  prominent  p«n  lA 
the  tumour,  or,  it  may  be,  at  some  other  »pot  from  which  the  jMira^itfl 
i»  mt>ro  riinvenicntly  arressible.  The  edges  of  the  vinc^ral  wnund.  if 
not  already  adherent,  a.4  is  frequently  the  ease,  are  attached  by  »l)tche4 
tu  those  of  the  pariet-ea  of  the  body,  so  that  the  cavity  formerly 
occupied  by  the  parasite  drains  exienially.  Rarely  is  any  difficultr 
exiwrieiiced  in  the  dislodgment  of  the  mother  bladder,  which  rrawlily 
liresent^t  itaidf  in  the  wouritl,  and.  no  l-o  speak,  iti\-itf»  removal ;  niorcovrt, 
it  is  romarltablf?  hnw  snnn  enormous  cavnties  close  up  by  ai^Ihercnra  uf 
the  collnpfled  walls  or  by  granulation.  More  recently  a  plan,  propoecd 
by  Mr.   Kon<l  of  Leicester  for  abdominal   hydatids,  has  been   put  in 
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practice  both  by  himself  and  other  surgeons.  In  this,  after  the  removal 
o£  the  essential  cyst,  its  cavity  is  carefully  emptied,  cleansed,  closed  by 
sutures,  or  even  left  unclosed ;  and  the  wound  in  the  al)domen  is  closed 
over  it  as  in  an  ovariotomy.  Even  suppurating  cysts  have  been  treated 
successfully  in  this  way.  Discussion  of  the  various  surgical  jirocedures 
and  details  are,  however,  foreign  to  the  scope  of  the  present  article,  nor 
do  its  limits  permit  us  to  enter  more  than  briefly  upon  the  discussions 
of  the  relative  advantages  of  aspiration  and  incision,  which  are  practi- 
cally the  only  procedures  in  use  in  the  Australian  colonies  of  late  years. 

By  an  appeal  to  statistics  it  is  possible  to  contrast  the  actual  death- 
rate  of  these  two  methods  with  some  degree  of  accuracy ;  but  such 
figures,  though  not  unfavourable  to  the  more  radical  operation,  arc  by 
themselves  very  inconclusive.  Aspiration  is  limited,  even  by  its 
Btrongeat  advocates,  to  a  restricted  class  of  cases  which,  to  say  the  least 
of  it,  does  not  comprise  the  severer  forma ;  while  incision,  applicalde  to 
all  kinds,  is  the  only  justifiable  procedure  in  a  large  class  of  the  severer 
cases  of  suppurating  or  ruptured  hydatids  to  which,  indeed,  aspiration 
would  be  wholly  inappropriate.  Thus,  any  comparison  based  only  on 
the  death-rate  of  the  two  operations  must  take  account  of  the  ditTerence 
of  severity  of  the  two  classes  of  cases.  Moreover,  no  estimate  can  be 
made  of  the  undoubtedly  large  number  of  cases  in  which  aspiration  has 
failed  in  its  object,  or  has  itself  been  the  cause  of  those  inflammatory  or 
suppurative  sequels  which  increase  the  danger.  80  also  from  a  patho- 
logical stan(l]>oint  it  is  incontestable  that  the  procedure  which  aims  at 
the  complete  removal  of  a  foreign  organism  is  more  sound  in  principle 
than  one  which  at  best  leaves  in  place  a  dead  organic  mass  with  its 
potentialities  for  future  mischief. 

The  following  figures,  derived  from  the  reconls  of  the  Adelaide 
Hospital  (South  Australia),  where  for  some  years  Lindemann's  operation 
has  been  almost  exclusively  performed,  give  numerical  ex}»reH8ion  to  the 
results  that  have  been  obtained. 

During,  the  seven  years  ending  31st  December  1894,  121  incision 
operations  have  l>een  performed  on  hydatids  within  the  great  cavities  of 
the  body,  the  aggregate  result  showing  a  total  mortality  of  16'5  per 
cent,  as  follows  : — 
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Thirteen  M  the  detithi,  however,  vera  in  no  iru,r  Attributable  to  the 
opemliou,'  and  if  it  were  perrniMtihle  to  Hediict  thew  tho  rc»iilt«  vnoki 
yield  the  much  more  fuvouml>le  returu  uf  58  per  cent  iif  iloftUu,  a 
result  which  \i  HecideHly  etiooiiraging  for  so  ftevera  »  proc<^Iiir¥. 

The  preceding  tnble  comprues  only  those  opentiiuiiB  wliicb  luv* 
lieen  iwrfomiMl  al.  the  Adelaide  Hoepilal,  a  bomogeaeoiu  Ernup  wbidi 
have  been  troAt^d  in  a  eimilkr  manner,  sod  hiiTO  come  nnocr  our  on 
immediate  obftervatiun;  but  by  ihe  iuclueion  of  other  ckmss.  of  whjrk 
we  have  pariiculare,  the  number  operated  on  by  thia  method  ai^t  W 
mise<l  lo  285  with  a  death-rate  of  )6'4  per  cent,  without  any  dadoc. 
lions  ;  or  almost  exatrtly  the  iwnie  m  tlmt  of  tlie  !>iiiiilli*r  lable. 

Analysis  of  the  whole  eerier  would  show  further  (bat  neulr  all  tht 
fatA)  rcAulla  occurred  in  those  ca«ce  where  luppuration  had  caauneDmL 
It  cannot  therefore  be  too  forcibly  pointed  out  that,  a«  this  event  ouD- 
Btitutos  the  moBt  serious  ordinary  danger,  prompt  set  ion  ia  necaaaarr,  H 
well  aa  tho  nvoidance  of  any  of  ibose  moaaures  whkh  nwy  Ifad  to  tUi 
tintowanl  r<>j(iilL 

The  following  propositions  indicate  the  principles  of  the 
of  hydatid  dioeMKO  llmt  are  generally  ucceirted  in  Aiutralia, 

1.  The  objections  to  upimujry  [mneture  are  that  it  ta  only  appli- 
cable to  a  small  class  of  cases ;  that  oven  in  these  it  frequently  fail*  ii 
its  object ;  that  it  is  in  it«ulf  a  (Kmsible  source  of  danger,  by  itwlDOM 
i)U|>)nimtiTe  changes,  or  by  permitting  leakage  into  serous  earitioa ;  ub 

■   FmIt  fMrarrB{.h  rrlalln^  tn  Hydathl  nT  Ilrnra. 

n«i-«««r}'  firrt  to  ir*^^*  tb»  tbonu. 

*  By  Lliu  fttatflDtnil  w«  tii«as  tlut  th«  ileulu  war*  dng  to  mum  vtlMt 
caliHil>l««t  <Umm«.  uneoanMteil  w4lh  tlw  lijrdtfU^  w  yrvnA  by  Mctnfaf. 


ife 


ibal,  nt  beet,  it  Iwves  tiiu  dead  or^iiUiu   in   place.      In  pulinoiary 
bydjitids  thoro  »  »  ipccial  ri«Tj  of  «iiflV>ct»rivc  flooditig. 

2.  Kuiuuval  of  the  ^wrasilc  W  incision  is  an  ctfectiiaL  tinil,  with 
pra{H)r  mre,  n  ruiusoiiuMy  safe  pructioding ;  it  ehuultl  t>i>  ibe  recognieei] 
and  geueml  pmetivo. 

3.  No  other  treatmeitl  is  justifiable  in  KUpimniling  or  rupture<l 
hydatitU,  if  wg  cxcupi  thuHO  in  which  8]Hjiit«nu(iii»  eviicnnticin  by  the 
tiAtnral  channeU  is  in  jirogroAs  and  iirguiit  symptoms  altsent. 

4.  LiiuitMiianii's  upcnuiun,  in  which,  aftuv  rumova)  of  the  pariwite, 
the  4:avi(y  of  tliu  udvoiitilimiH  Kiit;  is  li>ft  Ut  drain  extcrnatly,  has  »tood 
the  teat  of  a  large  experience  with  ftivourabk  reHulls,  and  in  proWbly 
tbo  best  uiid  sufost  prucvdurv  for  gunumi  upplicjitiuii.  I'DaHibiy,  how- 
ever, Hoiid'B  (i)Htraiion,  in  which,  aft^r  cvactiatiuii,  the  emptied  itdventi- 
tious  sac  is  left  behind,  may  prove  to  he  moio  sjitisfactory  in  cerlAin 
cases,  the  limits  vl  which  have  yet  lu  bo  ctiittirminod  by  the  test  of 
experience. 

Hydatids  in  the  various  Viscera  of  the  Body 

Dlstrtbutton  of  hydatids  In  the  body. — In  tOOO  antopsie*  [ler- 
formud  in  the  mortuary  of  ihu  Aduhiide  Hrapital,  South  Aufttrnliu.  forty- 
nine  biidi{)»i  I'lintiiined  hyihilidH,  that  in,  aliont  iS  ]H>r  cont.  Kleven  of  theiiQ 
wero  casvJi  of  mnUipU  hydalidti  ;  in  tivo,  two  organs  were  infested  ;  .ind 
in  six.  three  or  morw  of  the  viscirni.  In  thirty-Hix  inslances  the  liver  wits 
involved:  in  nine  l)ie  liinga ;  in  six  iho  spleen;  in  fivi-  the  kidney;  in 
five  the  ]i4>ritoneiiiit ;  in  four  the  brxin,  and  in  one  the  henrt.  In  > 
more  extended  table  ci^mpiled  by  Thom;ts,  comprising  for  all  countries 
nearly  1900  cases,  the  fn^iicncy  with  whirh  diftcrent  organ*  are 
attacked  itt  shown  by  the  following  percentages ;  liver,  57  ;  luugs, 
IIG;  ki<]iiey,  I'T:  bniin,  4'4;  spleen,  21:  huiirl,  18.  Peritoneum, 
omentnra,  and  meiten tery .   I  "4. 

Hydatid  of  the  liver. — S'tmptoms. — Aching  about  the  right  shoulder 
Toay  be  felt,  iind,  if  the  hydiittd  be  large,  a  ^ense  of  weight  and  dis- 
tension almiit  the  right  hyj>ochondrium.  Actual  pain  is  rare,  but 
when  suppuration  su}>ervenes  it  is  often  acute,  and  an  excruciating 
he]«it,ic  colic  attends  the  [laBAage  of  membranes  along  the  hile-ducts. 
The  functions  of  the  stomach  and  IwwpU  n\e  nebloin  inierft-rud  »vith, 
even  when  the  cyst  is  so  large  as  to  till  and  distend  the  abdomen.  Not 
infrequently,  at  an  nutx>pHy,  a  jKiruttite  of  no  flraall  sise  is  discovered, 
which  has  occaaioued  no  symptoms  during  life  or  none  eullicient  tu 
atlnict  attention. 

Physu-id  rujii^. — The>fl  will  vary  with  the  mzo  and  ■ilimtion  of  the 
parasite ;  if  it  be  ^uuH  and  dt<ej>-i^eated  they  will  be  absent.  If  on  llie 
upper  surface,  thero  may  he  bulging  of  the  right  side  of  the  chest — «l 
first  oidy  xl  the  tower  part,  hut  later  ah)io.tt  throughout  with  a  mora 
open  curve  to  the  costal  arch,  and  widening  and  bulging  of  the  inter- 
costal spaces,  even  beyond  the  level  of  rhe  HIm.     The  thoracic  hepatic 
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dii1iie«ii)  U  increased  npwanls,  in  one  corv.  it  w;ia  sa  high  us  ihf!  tiivt  ^^>■. 
it  \»  ofl«n  [I(>iiic-iiha]>u<i,  in  the  front,  iho  ftide,  or  th«  ImicIc  of  tfac  chul. 
PorciiAftion  in  the  intercostal  apAcoe  gives  the  eenution  of  great  ronrt- 
tiuce.     The  huart   mtty    h«  ilisplaced  lo  the  left,  or  he  fHt«h«d  ho<)ilf 
fnrwivnU,  no  )\»  U\  invi-ciuo  the  foroe  (ind  area  of  the  |)A)|ialil(-  im]>ul>c. 
If  th(i  p/tramitc  he  Urge  iind  in  the  eutteitaiice  of  the  liver,  the  »ize  of  i^ 
orgini   i«   niiuiife*tly   iinxeiwe*!,   either  geru'-ially   or  Itx-ally,       The  \\\« 
miirgin  it^  ilu|)i-eBfiod,  uven  to  the  floor  of  the  pelvis ;  its  oultine  ouy  W 
normiil,  iliMtcendin^  at  one  point  or  with  a  more  or  Iom  podancnWfd 
outgrowth.     The  si\rfac«  i«  uniformly  nnootl),  or  Vwl^ixl  »t  (uie  «p(it, 
the  htilpiiiH  heiiig  eilher  reguliirly  eonvcx  or  more  or  letw  lobulntwl ;  w, 
if  the  hydatid  ha  nuilliple,  the  liver  ni;iy  be  stnddal  with   |>n>miiiMil 
liHjK&ve    like    v:iiicuroii)*    riodiileiD.       The  enl:irgetiieril    io    generally  fins, 
mil]  i>fit.'Ti  ■■liutlic.     The  son^e  of  Huetiiatioii  h  very  rarely  elicited,  per- 
cuoxioii   Mfldom  yields    the  hydatid    thrill,     Jnundice  in  the  tkWenni  of 
HUppuraiinn  id  very  uimeuul,  though  it  hut  Iwcn  noted  when  mombnuiM 
hnvu  etUcn'd  and  hlocked  the  bi[e-duct«,  or  the  ey^t  htt«  preased  iipoti 
them  in  tKu  {'^^rtal  tiMiiTB.      AMitee  ia  co  uncomtuon  lu  lo  be  n  pMlfaa. 
litgiiMl  cnriiitity, 

Hydittid  of  the  liver  often  suppuratca,  either  immediately  afttr 
upimtory  puncture,  tapping  with  trochar  and  canul».  or  accidental 
injury  ;  somotinieri  this  event  oecuns  ejiontaiiooualy,  being  due.  oocwioo- 
-lUy  at  any  rate,  to  rupture  of  h  bilo-dtict  into  the  cynt.  The  aymptoms 
induced  tu<iy  Itu  quilu  inei^iiiticjint  ;  but  more  often  pyrexia  uf  lb* 
reiniilent  ty|>e  Miipurvoiiu»  with  geiiund  irtumtituiional  dit^turbnnoe,  ri^r* 
luid  wHHtiiig ;  the  tumour  becomes  puinfut  and  te»der,  incrnatM)*  nutii^ 
iihly  iti  fiize,  Hiul  the  skin  over  it  niHy  grow  i-ed  and  reseoiblfl  a  pointing 
ahsceAK.     .Taimdicc  ia  frequent. 

Unless  tleull  with  surgically  a  hydatid  of  the  liver  will  oxtvnd,  and 
dUchargo  itself  in  one  of  seveml  directions,  ks  follows:  (i.)  Into  lh« 
alimentary  tract  most  coratnonly — cither  into  the  intestine  or,  if  in  the 
left  lobe  of  the  livt^r,  into  (he  elomaeh.  The  tumour  may  tbu*  baeome 
tytn{Hmitic  from  entry  of  gas.  The  membranes,  white  or  litle-atained. 
may  be  vomited  or  jmisklkI  per  anum ;  and  this  cvncuntion  may  p«ni«t 
for  weeks  or  months,  with  eventual  complete  recovery  or  doatb  from 
exhaustion,  (ii.)  liiKin  bniuchiid  lube,  afl^r  the  formation  of  adhouotu 
between  the  liver,  di»|ihrngii)  and  lung,  generally  the  right.  Skin*  ue 
expectorikCed,  which  are  colourless,  or  in  some  casee  deeply  bilv-fttiiined. 
When  all  are  thus  removed  the  cavity  cuiitmrts  and  hi'jilth  is  reMond. 
On  the  olher  hand,  the  patient  often  dies  from  exhaustion,  the  reMill 
of  prolongefl  sujipiiration  with  hectic  symptoma ;  or  from  prafopa 
hnmoprvjiiii,  gangrene  of  the  lung,  or  sufTocation  due  to  olteitructinfi  ol 
the  air'pae«age8  by  a  large  piei'e  of  membrane  or  an  unruptured  daughin 
cyst,  (iii.t  Into  the  ]»leural  aac,  pr<)dufing  pleuritis  generally  euppunitive, 
or  pyivpnennio. thorax  from  assoi^iated  ulceration  into  a  bn^>nr-hu«  or 
the  bowel,  (iv.)  Into  the  peritoneal  caviiy,  selling  op  an  iuleiiM)  Kfid 
generally  fatal  peritonitis,     (v.)  Through  the  alidominal  wall,      ^vi.)  Into 
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the  biliary  pnsangep,  inducing  Inlinry  colic  with  or  withmit  )ftUiifliMi. 
(vii.)  Into  the  pei'iciirdial  aw.  (viii.)  Into  (he  hepatic voiii?  in  the  tiiibflliiiice 
of  the  liver,  whence  the  nienihnmeM  nre  carrieil  into  the  piilnioiiiiry 
artoriea,  ami  c»ii»e  siiilden  death  or  rapidly  futal  »rtii;oim. 

J^iaynoiif. — Hydatid  biw  to  bo  distin^ii»hed — A,  from  other  diseusM 
of  the  liver  cjiiiainp  enlar^cniwiit ;  H,  from  t'xtra-hepatic  affection*. 

A  1.  Tjiu-<Luicniiii  diseitse  may  he.  MmtibiLec)  liy  a  parjuaitti  t>o  deep 
in  the  8ul>slance  of  the  liver  as  to  cauae  no  globular  swelling  on  its 
siirfiice,  tind  )»ig  enough  to  enlarge  the  organ  downwards.  An  twisociatod 
eiilargeiuunt  of  the  Kpleeii,  and  alliumiiinriiL,  with  a  hiiitory  of  luiig- 
t-orilinued  suppuration,  would  indiciite  waxy  liver.  When  the  jirayloid 
cnndirinn  ia  duo  Co  ity[ihiliii  the  organ  tnay  he  ii«>diilated  from  iho 
<x)n1raclion  of  filiroitl  trahecnla;,  tht:  re.->idt'  of  obHolele  guniiim,  iind 
limy  thuB  simulate  multi|>le  gupertici^l  hydatids.  Nuch  syphilitic 
livers,  however,  arc  generally  painful  and  Tend«-i',  and  are  oflci]  im- 
mobile oil  deep  inspiration,  owing  to  Hdhe9ioni<  from  old  perihepatitis. 
A  history  of  syphlliRt  the  existence  of  preaoiit  or  the  evidence  of  ymAt 
nianifaiUilionit  will  asjtist  in  the  diagnoflia,  until  the  exploring  needl« 
decide  at  onee  and  finally. 

A  2.  CHnt:er  of  the  liver  may  caiiHe  uniforni  enlargement,  local 
bulging,  or  miilliple  bofl»6isa.nd  K)  resemble  hydatiiU.  Pain,  icndernvBa 
and  jaundice  suggest  cancer,  provideil  t«upiHiration  can  be  excluded  by  the 
abflencc  of  pyrexia,  rigors,  and  so  forth.  Cancerous  cachexy  and  wasting 
may  be  nianiferit. :  on  the  other  band,  the  [uilient  may  l>e  lou  young  lu 
render  cancer  probable. 

A  3.  Tropical  abscess  can  only  he  confounded  with  a  Buppuratiug 
hydnlid.  The  itifreqii«iicy  of  hycbitids  in  the  tropic«,  and  of  tropical 
abscess  in  temperate  zcne^,  and  the  fact  that  tropicftl  abttccs^  of  the 
liver  is  in  the  vast  niajonly  of  cases  preceded  or  Hccompciniecl  by 
dysentery,  will  aid  in  forming  a  decision ;  though  this  is  not  of  much 
moment,  tis  the  treatmenl  uf  the  two  com|>laintj«  is  identical. 

A  4.  Xiitnipg  liver  from  morbus  cordis.  A  hydatid  may  exist  in 
the  liver  of  u  patient  with  heart  disease,  but  a  local  bulging  cannot  be 
simple  congestion.  Aspiration  wilt  resolve  the  difficidty.  A  patient 
with  heart  dise^tse  may  huvn  harl  n  hydatid  rvmovvd  fruui  thu  right  lobe 
of  the  liver,  and  a  year  or  two  bucr  he  may  appear  with  a  greatly 
enlarged  left  lobe,  pyrexia,  lot^d  tenderness,  and  soni''  jaundice.  The 
jirevious  hydatid  suggests  a  second  parasite,  now  sujipurating  ;  but  if 
careful  inquiry  reveal  acute  rheumatic  pains  at  the  onset  of  pyrexia, 
improvement  cm  nftministralion  of  salicylate  of  sodium,  and  gri«lniil 
subsidvncu  of  the  hcjiatic  eidargemunt,  the  [tuint  will  be  decided;  ur  if 
necessary  an  exploratory  puncture  may  be  made. 

A  5,  Cirrhoftis  of  the  Ijvlm-  during  the  hypertrophic  etage  may 
give  riee  to  a  guitcral  increase  in  its  size.  SouiL'timo;  a  cin'ho»iifl  ia 
partial,  and  occasions  a  local  bulging  of  the  viscus  which  may  vt-ry  closely 
resemble  a  hydatid  tumour.  In  cirrhosis,  however,  we  generally  find 
a  hiatury  of  alcoholism  and  gaatric  dit^turbatico;  often  al^o  the  aaiiect  o£ 


over-siiniulniidii :  in  cirrhosis,  ngAin,  the  liver-«dga  nmy  l*e  hard  iinil  iti 
Burfiico  pal|)atjly  graniikr. 

A  6.  A  distended  gall  -  Ittadder  muy  exactly  rMMinltla  h  hydainl 
springing  from  liio  under  surface  of  Lb«  liver,  and  projecting  dawnwardi 
fram  tho  lower  nmrgin.  Roth  tuinoar»  may  bo  64')iuewhat  tnonUi, 
eluAtic,  iind  ulHciiruiy  Huciiuting.  The  former  in  geuerally  largsr  btlo* 
nnd  iiiirrowoi'  iiIh)vc,  uiid  a  liydutid  the  rereree,  l>ui  nut  alwaym.  A 
history  of  eudiliin  piiiii  and  then  a  gradual  enlargement  wnnM  MiggM 
obBtriiction  by  a  gall-«toiie ;  bnt  mich  ob«tniction,  with  jMtctncy  of  li« 
common  duct  and  uo  jaundice,  it  of  rare  oecurrance.  Explontvy 
puncture  will  i]i»tingui0h  ai  once  if  tho  nuid  be  clonr,  wtit^ry,  and  free 
from  albumin,  or  if  any  hookletti  or  niembmncfl  Iw  vrilhdr«wa.  But  it 
must  bo  romcmbered  that  colourle«»  »erum  or  htlr-^tjtined  fluid  ni«y  bt 
found  both  in  a  gall-bladder  and  in  a  dead  hydatid,  or  pu^  if  tbey 
have  suppurxtod. 

A  7.  Simple  cysts  of  the  liver  are  neldom  Urge  onoogb  to  bt 
voeogoiscd  diinng  life.  A  concomitant,  nodulated  enlargement  of  tht 
spleen  and  of  bolb  kidneys  would  ttuggesl  cy«ttc  diiteMni::-,  though  miilii|4« 
hydiLtiiU  might  be  presenv  in  all  these  organs.  A  netxlle  would  voii- 
draw  scrum  in^lejid  of  the  nun  ulhuminoua  hydatid  Ouid. 

B.   I£xtra-he]xitic  alTeclionti. 

B  I.  Hydrdnopfanwis,  Utiially,  on  deepjnapinition,  the  fiMganouW 
inainiuted  above  a  retial  tumour,  though  aomelimes  a  reiMl  cyit  it 
adherent  to  the  liv«r,  and  <xintinuotu>  with  it«  lower  nmrpn.  Sticb  a 
tumour  Hits  the  [Mwicriui'  liimWr  region  mure  thnn  n  hciiatic  hydatid. 
and  the  colon  may  be  detected  in  front  of  it.  The  vyn  mwv  Iw  Io1»^ 
la  ted ;  but  a  bydatitl  cyst  idso  i«  tomulimen  ul>>icun<ly  iobaUtfd. 
Should  liiuddun  diminution  of  the  tumour  occur,  with  coinrideat  inrreaM 
of  the  quantity  of  urine  voided,  it  roust  he  remembered  that  thia  oai 
might  happen  also  from  the  rupture  of  a  hydatid  into  the  iieUii  of  tht 
kiduB}' ;  in  this  ciwe,  however,  it  would  pmlwbly  W  f(dln»r#«d  by  tbi 
evacuation  of  pieces  of  membrane  bv  the  urdhi-a.      A-  <   mtgbi 

reveal  urine  more  or  leM  altered,  albuminous  Huid.  pus,  '  .  cullovl 

material ;  or,  on  the  other  hand,  hookleu  or  membnuie.  .Sonsetimev 
hoivever,  the  Kuid  H-ithdrawn  from  a  hvdronepbrosu  is  clear  atiti<limpid, 
u-ith  no  albumiu  or  but  a  trace,  and  mu«h  chloride  of  ftodium.  that 
cliMtily  resembling  hydatid  fluid. 

U  2.  Kllusiun  into  tho  right  pleural  «ac  generally  girea  »n 
of  dulnasa,  whuso  upper  limit  Blo|iee  oblit|ue1y  downwards  and  h 
from  liM  apine  ;  whereas  in  hydatid  the  upper  margin  of  dnlni 
descends  m  it  appi-oaches  the  iMckbone.  If  the  pleural  effuaww  be 
loculatcd  by  old  adhesions  this  test  does  not  apply ;  nor  H  thm  paiMut 
baA  habitiuilly  leaneil  forwards  daring  hia  illnetw,  in  which  eue  tb« 
nppor  limit  of  pleund  dnlnexs  may  be  higher  in  front.  In  plvnral 
elfusioQ  a  history  may  ho  obtained  of  acute  pain  and  pyrexia  at  ibe 
onHet.  A  fricliiin  lumnd  does  not  aid  tn  the  diagnoeia,  aa  it  iMijr  be 
present  in  uithor  comphiinl. 
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B  3.  Hydatid  at  the  base  of  the  right  lung  is  usually  indis- 
tinguishable from  a  parasite  ou  the  convexity  of  the  liver.  If,  however, 
it  be  not  situated  at  the  extreme  base  the  existence  of  a  line  of  resonance 
Iwtween  it  and  the  normal  hepatic  dulncss  might  render  a  diagnosis 
possible. 

B  4.  Ovarian  tumour  grows  fiom  below  upwards,  and  generally 
nn  area  of  resonance  intervenes  between  it  and  the  liver :  a  hydatid 
grows  from  the  liver  downwards,  and  very  rarely  enters  the  pelvis. 

B  5,  Ascites  can  only  be  confounded  with  hydatid  when  the 
latter  is  so  immense  as  to  fill  the  whole  abdomen,  or  when  the  foimer  is 
of  such  nature  as  to  prevent  the  intestines  from  floating  forwards  to  the 
abdominal  wall.  Resonance  in  the  flanks  and  iliac  regions  would 
indicate  hydatids ;  an  aspirator  needle  would  settle  the  matter  at 
once. 

B  6.  A  phantom  tumour  would  disappear  on  the  administration  of 
an  aneesthetic. 

Hydatid  of  the  lungr. — Symptoms.— Vvior  to  rupture.  If  the  cyst 
be  small,  no  symptoms  may  be  noticed  ;  cough,  however,  is  generally 
present,  varying  in  severity,  but  rarely  paroxysmal  as  in  pertussis. 
Haemoptysis,  duo  to  active  congestion  fioni  irritation,  to  passive  dis- 
tension from  pre.^Bure,  or  to  a  localised  pneumonia,  usually  occurs 
sooner  or  later,  cither  copiously  or  as  me:c  streaks  in  the  mucous 
sputum.  Occasionally  this  symptom  is  absent  throughout.  A  feeling 
of  weight  or  discomfort,  or  the  sensation  of  a  foreign  body  in  the  chest, 
may  be  recorded,  but  these  are  uncommon.  Dyspna-a  increases  with 
the  volume  of  the  cyst,  but  is  sometimes  slight,  even  when  the  tumour 
is  very  large;  it  ia  rarely  paroxysmal,  but  it  may  be  urgent,  and  due 
to  pressure  on  the  pulmonary  artery  or  vein.  There  is  no  pyrexia 
unless  pneumonia  o.'  picuiisy  be  excited,  and  only  under  these  ciicum- 
stanccs  is  there  any  wasting. 

Physical  su/ns  may  be  wanting  if  the  cyst  be  sniaH  and  deeply  seated ; 
but  when  large  there  may  be  local  swelling,  which  may  be  limited  to  a 
small  area.  It  happens  rarely  that  a  rib  is  eroded  fioni  ]>ressure,  and 
that  part  of  the  cyst  projects  beyond  the  chest  wall.  Under  such  circum- 
stances the  disease  may  look  vciy  like  an  extra-thoracic  fluid  tumour ; 
but  its  nature  may  be  recognised  by  a  diminution  in  size  wlien  the 
patient  lies  down.  If  very  large,  the  intercostal  spaces  may  be  widened 
and  somewhat  prominent,  and  may  communicate  an  elastic  semifluctuant 
sensation  on  percussion.  The  area  where  the  cyst  comes  to  the  suifacc 
is  quite  dull,  and  yields  a  marked  sense  of  icaistance.  If  a  layer  of 
lung  intervene  be'..ween  the  cyst  and  the  chest  wall  a  Fubtympanitic 
or  even  a  Skodaic  note  may  be  elicited.  The  respiratory  murmur  may 
be  weak  or  even  abolished,  ns  also  the  vocal  resonance.  The  heait 
may  be  displaced  to  the  right  or  to  the  left,  according  to  the  situation 
of  the  parasite ;  or  be  so  pressed  forwards  as  to  give  a  greatly  increased 
area  of  palpable  cardiac  pulsation.  Rarely  does  oedema  of  one  or  both 
arms  ensue  from  pressure  on  intra-thoracic  veins. 
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When  ruplxre  takes  pinoe  into  a  bronchus  a  violent  tuffucati 
cotigb  nrises,  n-i(h  cxpectomliun  of  waterv  fluid,  pioree  of  hydM 
membrane  and  blood.  This  may  be  8<aiity,  or  may  he  »o  abuadu 
ae  to  threaten  or  even  to  tQitnluate  life;  generally  there  u  tu(i 
dy^piKFA.  Also  after  rupture,  cough,  of  varying  frequency  and  violm 
continues  tinlil  all  the  cyHt  \»  expelled  ;  exacerhationa  occur  at  irrf^fe 
intervals,  irhen  much  niuvo-pus  may  W  raised,  and  mauy  akicia,  fra^eif 
of  the  original  cyst,  atiil  jieihaps  daughter  cysts  recently  ruptured.  Tl 
tputa  may  be  ftetid.  anr)  ha-morrha^e,  which  may  b*  profu»«  Of  c 
fatal,  may  come  on  at  any  time,  and  be  accounted  for  by 
varicM,  degenerations,  or  aneurysmK  of  the  palrncmarr  vesa«le 
walU  of  the  hydatid  cavity.  No  deterioration  of  the  generml 
may  be  ap[iiirent,  aUliuugh  Urge  quantities  of  ineiubraiie  may 
been  coiighwl  up  during  many  monlhfl ;  on  the  othnr  hand,  pv. 
wasting  and  hectic  mny  supervene  and  rapidly  exhnu»t  the 
Kkina  may  be  expectornted  nliunilantly,  and  yet  a  careful  cu 
uf  the  cbeH  will  fiiil  to  reveid  their  source;  a«  thin  may  ht 
deep  in  the  suWtaiice  of  the  lung  which,  contracting  on  tt« 
tlitainishing  contents,  givea  none  of  the  claseical  signs  of  a 
Usually,  howorer,  the  physical  signs  are  tho»o  ordinarilr  found  in  a  pi 
moaary  cavity — for  example,  in  phthisis— and  \»ry  as  widuly  in  diiTsr* 
cases:  at  one  time  they  may  be  ill  definetl,  and  then,  after  m  profa 
ex]ieclonttion,  well  niarktHl, 

Hydatid  of  the  pleura. ^Vory  raiely  a  cyst  has  been  found  in  tl 
pleural  cavity.  It  \a  proliably  im|H)aHihle  tn  fliagnose  a  parasite  I 
sitiialud  from  on«  in  the  substance  of  the  lung.  Nor  can  its  exact  sM 
be  dotetmined  even  when  one  or  two  ribs  have  l>een  excised  attd  tk 
hydatid  cavily  laid  open.  For  a  pulmonary  hydatid  in  iia  ^o*1 
roaches  the  visceral  pleura,  which  becomes  fuf^ed  wilb  the  thin  odvcol 
lions  capmle,  and  eubsetjiiently  with  the  parietal  layer ;  so  (bat 
incisod  no  pleunit  cavity  is  opened,  but  the  scalpel  paases  din 
the  inrivtal  pleura  into  the  sac.  In  fact,  it  is  aimwit  certain  that 
hyd.itids  suppoi^ed  t«  be  pleural  are  really  pulmotuiry  hydatids,  ir 
have  become  in|>erfici»I. 

Dirtgnusis. — 1.  From  phthiatb  piilmonalifi.  When  unruptured,  hydatl 
fliifiac  rosemble-s  incipient  phihiifis  in  the  short,  dry  cough,  repeau 
luemcipty-sie,  and  ]>e;haps  in  some  iibortness  of  breath  and  abnoiiu 
physical  iiignK  at  one  spot  in  the  che«l ;  its  hydatid  nature  is  det 
mined  by  the  following  considerations : — The  signs  are  inost  often  rn 
at  the  apex;  tvhcn  they  are.  Ihoy  are  exceedingly  rarely  bilatrrl 
The  diilness  is  sharply  defined,  with  weakenoil  breath  sound  or  retpin 
lory  silence,  and  an  aWencc  of  moist  r4les.  There  ts  no  pyrexia.  Tl 
general  h<uiUh  has  uiiUeigonQ  little  or  no  deterioration,  and  nltbougfa  tl 
Hymptoms  may  have  exi^teil  for  some  munths,  the  strength  hu  n 
failed.  The  Bput.a  will  supply  no  tubercle  bacilli,  and  a  bypodc' 
neetliti  will  draw  iifl*  hydatid  fluid. 

When  rup'ured  it  may  be  very  difficult  to  distingtiuh  a  hydl) 
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cavity  from  >  phthisical  vonilcia,  unless  it  bo  8itiiJit.i;(l  in  iho  faaae,  M  mcwt 
frti(]ti«ntly  it  is,  the  rest  of  the  lung  Winj*  huilthy.  PhthiBicHl  voniicw, 
moreover,  nro  %'ory  mni  in  children.  If  ihu  diBcaBO  is  hituturul  it  is 
prolmhly  phthiflicfti,  for  ayraraolricul  |inlmonary  hydatids,  though  not 
unknown,  »re  uncommon.  IJiarrhceu  or  l«ryiig«iii  disciuto  snggi-sls 
phthisiii ;  novertli[!]Hii4  ihu  forniur  may  occur,  as  u  bcctiv  symptom,  in 
prolonged  and  profuse  suppuration  from  a  pulmonary  hydatid.  The 
expa<:tomtion  evun  of  »  mivroscopic  fraguiont  of  hydatid  memltranv  i» 
<Toncluaivfl.  Tim  momliraim^,  howovor,  freijiicntly  undergo  gvlatinifurm 
deyeneration,  and  may  thus  easily  be  overlooked  by  the  phynician  ;  on 
the  other  band,  th«  {latient  may  mistake  shrodx  of  tough,  consistent 
mucua  for  piwciia  of  "skins."  Tubercle  l>a«illi  in  the  sputum  prove 
the  p-eaenro  of  phthisii),  Imt  they  do  not  disprove  that  of  hydatid,  for 
now  and  titnii  thd  two  afTnctions  i-iwxisl. 

fJanjjreno  of  thn  Inng  roscmblos  hydatid  in  the  proaencc  of  a  cavity, 
and  the  voiding  of  fwtid  sputa;  but  it  generally  runs  a  very  acute 
course,  and  momliraneii  are  aliMint  from  the  exptirtomtifm. 

2.  Pleural  effusion  is  closely  simulalwl  by  a  hydatid  at  the  hafte  of 
the  lung.  Pain  and  pyresijt,  or  a  recent  history  of  ihyni.  will  indi- 
cate ibn  existuni^e  of  thu  former.  Tliu^u  symptoms  may/  bowvvor, 
occur  in  hyil.itid  likewise,  and  may  bo  caused  by  pleuritis  due  to 
irrilJilion  by  the  parasite.  Dyspnwa  is  less  marked  in  bydatid,  owing 
to  itA  alow  growth  and  to  ilu-  lu^c/tmmodatiori  nfl»ct(id  by  bulging,  etc. 
The  Xwiid  of  dulncsH  may  hulp;  iti  a  hydatid  it  may  be  hcniisphcricAl 
above,  in  pleural  effusion  it  generally  Hlo[)es  obliijuely  upwards  from 
front  to  luick.  In  a  localiseil  empyema  ihe  ilulness  mi^ht  be  ilomu- 
•haped.  but  in  this  case  the  ))yrexia,  |>ain  and  wasting  might  decide. 
Didplar-ement  of  ihii  hetirt  lu  ihi^  right  to  an  extent  dinpntpurtionatct  to 
the  arfli  of  dulnciA  on  the  tiheRt  wall,  indicating  a  mnr.h  larger  accu- 
mulation of  fluid  in  the  chest  than  is  revealed  by  the  superficial  dulnew, 
would  suggei^t  a  hydatid  of  iht!  left  bjise. 

Trfaivtfnl  of  ptUmaimrv  hi/ilnfiiis. — -When  the  hydatid  is  unruptured 
a  portion  of  one  or  two  ritwi  should  be  excised,  the  cyst  InicI  open, 
the  mombraniM  renmved,  and  the  cavity  efliciontly  drained.  When 
there  are  bilittcial  hydatids,  after  one  has  been  cxtirjMitod,  sufTicient  time 
should  be  allowed  fur  contraction  of  its  cavity  before  the  parasite  on 
the  other  side  u  uttackod.  If  there  bo  two  on  the  same  side  of  the 
chert,  and  both  h.ive  boon  recognincd  {though  this  discovery  i»  very 
dilBcult),  they  may  be  dealt  with  in  one  operation,  through  KCpnrale 
tnci-tions.  The  ro-tults  are  eminently  safiiifactory  (!■«/•■  table  on  p.  11.12). 
Treatment  by  aspiration  is  inadmissible;  for,  a»  has  been  stated  else- 
wliero  in  ihiw  section.  tlie:e  is  a  danger  of  death  during  the  perform- 
anco  of  thi.t  apparently  simple  operation.  The  bronchial  tubes  open 
directly  and  freely  into  the  cavity  in  which  the  hydatid  lies;  and  when 
by  aspiration  a  certain  ipianttty  of  its  contained  fluid  has  been  removed, 
the  cyst  cnllapso«,  tears  widely  open,  and  the  hydatid  liquid  ru*he»  up 
tha  bronchi,  duwti  adjacent  ones,  and  into  those  of  the  otbor  aide,  thus 
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causing  11  flooding  of  ihu  lung  which  muy  be  falnl.  If  the  brdtbd  to 
nlre:i(lp  ruptured,  and  tho  tytM  are  lielng  expet^tonited  with  Itttit  m 
no  put),  with  no  pyrvxia.  kikI  no  f;t)Iui<'  \\\  lio<alth.  it  \»  ttrMvr  la 
tempoHst! :  \\w.  putiuiu  will,  mo^t  likely,  cou^h  up  all  the  BamfaruMk 
nnd  Ji  sjwntuncous  cure  will  lie  effected.  If,  however.  aft«r  mptvn* 
cavity  he  recognisable,  »n*i  there  be  profme  [ntriilent  or  fwtid  «x|Me- 
toration,  with  fever  itii<i  i-unittitutional  di^tiirtntace,  the:  projier  count 
is  to  luy  it  f.euly  open,  remove  the  membrane,  ami  drain  effincntijr. 
Thid  coiiditioii  ni;ty  arino  within  thee  A\\\*  of  aitnple  ««piratiuii.  :■«} 
foriUK  Rnothci'  objection  to  tbie  piOL-ethiic,  _ 

Hydatll  of  the  spleen. — ^^^vmytoms. — One-half  of  the  roconlod  t^^^J 
were  uii»iiM}iectcc)  duiinji;  Hfe  niid  recognised  afler  death,  which  ««9V 
indicate  that  gymptomn  are  frequently  absent.     Weight  «iid  jmin  atj 
he  fclt^  and  gre.tl.  discomfort  on  bending  forwnrdit.     The  parMtte  my 
t'uptui-e  into  the  left   tuii^,  inio  the  liowel,  or  through  the  ]itLri«l«i  of 
the  body. 

Physiml  $igiu. — A  tumour,  with  the  rln-tsirAl  characters  of  a  •planr 
erdnr^ement,  in  present :  uniooth  if  the  jwraaite  Iw  aolitary  ;  lobalnicd, 
if  multiple ;  sometimes  intreaHing  upwards  lu  the  ehc«l.  tomrttnat 
downwanh  through  the  left  Aide  of  the  abdomen  even  into  the  t'^'^ 
and  yielding,  in  8onie  auiea,  n  pvifect  hydatid  tbiill. 

bingu»»i.i. —  I.  A  cy»t  in  the  left  lobe  of  the  livw  is  ofua  i|ai(e 
indixl.ingiii.'^hable  from  a  bydjitid  of  the  itpleen  ;  oceawonally  isolation  li 
K\kK  left  edge  of  the  liver  and  detect  irm  of  the  apl«nic  ovtcb  vill  tmAa 
H  diAgiioii^  possible. 

3.  From  Uriltirmns  spleen, — A  drenmiitfrihod  promineitM  liTOan  a 
diagnoMK  of  hydatid.  On  the  Other  hand,  untfomi  enh»rg«aMNit  of  tfc# 
liver,  n  history  of  syphilitic  disetue,  or  prolonged  auppuralion  with  Lk« 
coexistence  of  albuminuria,  would  contra-indicate  its  prtKcnce. 

li.  Fnim  the  rn!artfrii  »fJrrn  •/  hffiatic  etrrhiai*. — Here  there  »'■  9  WUSiy 
definite  eigna  of  the  primary  di^euee — alight  jaundice,  pikia,  mhwii 
hscm-itemeds,  or  marked  gastric  derangement.  Aadu*  comm  oa  al« 
later  8tA^. 

4.  From  abaeess  of  the  SfAtm. — A  dugnwie  from  anppurvung  bydatil 
is  p'-obah)y  impoMihle,  w  the  previous  exiHtence  of  the  living  {arwitc 
may  oasily  have  l>ecn  uvurliHikod  by  a  patient. 

TVeatmenl. — The  cy«t  nhould  bo  opened  and  drained.  The  rttnh  ii 
favourable.  Death  has,  however,  followed  from  hnmorTbage  cqM>4— I 
upon  sloughing  of  the  adventitious  capsule. 

Bydntld  of  the  kidney.  S^ptems. — Weight  and  diatensioa,  Uiatpt- 
Plu/yi,,tl  suim. — A  tumour  in  the  himtuir  rcgT<>ti  of  the  mbdwifc 
to  which  nn  impulse  i«  readily  i-oniniuni<7tl>le  from  the  loin:  oa  Awp 
iniipiration,  the  llngera  may  be  insinuated  almve  it,  isolating  it  from  iW 
livei-  and  the  spleen'.  It  is  smooth  and  nniform,  if  single  ;  or  lobvUtMl, 
if  multiple  :  more  or  less  movable;  with  or  without  a  hyd«ttd  thrill, 
8e))arvted  from  the  liver  by  an  area  of  rtsaooance  uul  with  ttAm 
resonauce — II  this  be  piesent— in  front  of  it. 


Omrsf. — It  may  Bxi*t  (or  many  yoiira  withyut  aflievtiiig  thu  general 
hoiltb,  ilie,  ami  bucomo  obaoletictini  or  rupture  into  the  pulvi^  uf  ilie 
kidney.  The  latter  U  the  more  vumnioii  evotit.  Pieces  of  luenibisiiie, 
<Uii^htor  cyslfi,  flcoHccs,  and,  geuerHlly,  h  liltlu  blooi]  nre  iticn  pHet^cd 
by  the  urethra.  This  may  be  the  first  indication  of  tho  prtvsi^ncc  of  ihn 
|iir%sil«,  and  if  the  cyst  be  t>ni;i1l,  nu  tumour  luny  be  diovovt^niblo  in  the 
loin.  Tho  pasaage  of  mumbraiics  miiy  occii^ion  utlackii  of  runiil  culic  lo 
violent  AS  to  indui'O  convulsion*,  or  ihey  may  p**s  nlon^  ihe  ureter 
without  (xiiri.  Kecuvery  nut  iiiftc«|Uenily  i.'oiik'ii  nbuul,  it  may  l>v  itfter 
yoiti-8  of  i<iuch  dischtu'gua.  The  hydaiid  muy  KiipiiiirHtu  anil  thun  huri^t 
irtlo  the  jMilvis  and  came  pyuria.  So,  (oo,  it  may  iilouratc  into  the  all- 
luanUiry  caiKil  iit  »oiue  point,  into  the  [leritonuiil  cavity,  or  into  the 
lung  and  disch;irgo  into  a  bronchus — in  whifh  aum  ihu  prugnosia  ia 
lalher  unfavouniblo  —  or  even  extenially.  When  litrgo,  it  may  be 
HU  deHruutive  tu  to  prove  fata). 

Diagnosis. — The  deteruiinniion  of  the  renal  origin  of  the  eyst  ia 
tkirly  ea»y,  e«i»BciidIy  rm  tho  luft  side.  If,  RMOcinted  with  h  tumour  in 
the  kidney,  we  have  a  dit^cbargi:  by  the  urelhni  of  hydatid  product)!,  tho 
diagnuda  \a  oomploto.  Such  di^hiirgo,  however,  without  a  renal  tumour 
is  not  sufficient ;  for  a  hydulid  of  the  pelvic  pouch  of  the  ]>critoiieum  i« 
iie.irly  lu  common,  and  ihin  may  open  Into  the  liLiultlur.  1.  The  gri;attisl 
difficulty  U  found  in  distinguishing  between  a  hydatid  and  a  hydro- 
nephrosie.  In  both  a  renal  cysl  is  full,  in  both  it  may  be  smoulli,  lound, 
piiiiilc-is,  uiovablu,  ij1ib»lic.  and  with  u  perfuvt  hydaiid  Lliiill.  If  il  lio 
lobiiUi«d  it  it  mo.-c  likely  to  be  a  hydri^ne]>hio*i»  :  but  inultiplc  hydatid* 
or  even  u  sulitAry  one  may  Iw  lobulati'd.  If  a  hydatid  tumour  clscwhera 
shiiuiil  roexiit,  the  p.'obuliilily  of  a  reiml  |iiirHi«ite  U  mneh  gtnaici-. 
If,  howeve',  the.-o  be  a  history  of  urinary  tcouble,  mich  as  tho  {lassing  of 
citculi  or  uf  t.t.ge  quantitius  of  urine  with  u  roi'ruH|M)ri(ling  (^ubftidcncu  of 
t.ho  tumou;-,  a  hyd.oriephro»ia  would  be  the  mo:e  likely.  In  thowj  ca«c» 
even  the  aspirator  ncoillu  will  not  alw;iy»  decide.  (M  course  if  stolites 
o.' shreJi  uf  inmulirune  be  irithrlrawn,  an  abftoluii;  diNgnobis  is  |>uABilile, 
hut  noi  olhorwise;  fo.-  though  the  aspimfion  of  ui  ine  would  favour 
hydronephrosis,  yai  lhi«  is  »aid  to  jkiss  by  osmesis  into  hydatids,  to  the 
extent  of  fo.'ining  depusilH  of  triple  phoi^phalo  crysIaU  in  the  interior  of 
djughtor  cyat*,  or  even  c-ilculi  aa  largo  as  pciw.  Thongh  clour  limpid 
fluid,  exactly  resembling  (hat  of  a  hydatid,  bo  evacuated,  giving  no 
albumin,  0;-  only  u  iraee.  and  Hbuinlmci;  if  Kodir  rhli»ri<le,  it  may.  ma 
likely  a$  not.  be  a  hyd.oricph rosin,  which  not  infrequently  has  »imil»r 
conleutK.  Even  a  ti'ace  uf  uvea  does  not  negative  hydatid  fluid,  ot 
irhicb,  in  minute  i|uantitiej,  it  ia  a  normal  conotituent.  The  pn-flcnee 
t>f  albumin  in  large  quantity,  though  common  in  hydronephrooji.  may 
bo  f-jund  in  a  l)y<latii|  whieh  hus  re>i.'i-nl1y  ilivd.  Snrnoltmes,  therefor*-,  iho 
di»tinctton  be_wecn  the  two  renal  iitfoctions  ia  an  impossibility.  For- 
tnn^itely  the  Icitment  ilvmandcd  is  the  «ime  for  both,  namely,  free 
ilici«ion  and  d.'uinago. 

'2.  Cyitic  di-CM:e  of  'he  kidney,  Longenital  or  Hc<[uircd,  may  closely 
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resemble  multiple  renal  hydatids.  Implication  of  both  kidneys  would 
suggest  the  former ;  and  a  palpable  cyst  in  the  liver  vith  one  kidney 
also  involved,  the  latter. 

3.  Ovarvxn  and  pa7-ovarian  ajsfs. — These  grow  from  below  upnrdt, 
and  are  generally  known  by  their  proper  signs  on  combined  vaginal  aud 
abdominal  examination. 

When  suppurating,  a  hydatid  cyst  must  be  distinguished  from 
pyelitis,  simple  or  calculous ;  pyonephrosis ;  renal  tuberculoftis ;  and 
abscess,  renal  or  perinephric.  The  special  products  of  the  hydatid, 
tubercle  bacilH,  or  fragments  of  calculus  discovered  in  the  urine,  are 
probably  the  only  distinctions. 

Hydatid  of  the  omentum,  mesentery,  and  peritoneum. — Pkyaai 
signs. — One  or  more  tumours  are  visible  and  palpable,  generally  very 
movable,  both  by  the  hands  of  the  examiner  and  on  change  of  position ; 
they  appear  also  to  be  unconnected  directly  with  any  of  the  abdominal 
viscera. 

Diagmsis. — Their  diagnosis  from  omental  sarcomas  in  the  young, 
and  even  from  uterine  myomas,  and  malignant  disease  in  the  pelvit, 
when  they  are  multiple,  is  often  impossible  without  puncture  ;  and  tbeir 
nature  is  frequently  determined  only  during  an  exploratory  laparotomy. 

They  should  be  removed  ■  to  them  Bond's  method  is  particularly 
applicable. 

Hydatid  of  the  brain. — Symptomt. — An  innocent  slowly -growing 
intracranial  tumour,  giving  rise  to  symptoms  varying  with  its  site  and 
size.  Headache  nearly  always  occurs,  generally  early  in  the  case,  and 
may  persist  throughout.  It-s  character  varies  ;  thus  it  may  be  severe  and 
constant,  paroxysmal,  or  aggravated  by  movements  of  the  head  :  in 
tiomc  cases  the  pain  is  general,  in  others  referred  to  the  neighbourhood 
of  the  parasite,  felt  down  the  back  of  the  neck,  or  as  a  tiigcminal 
neuralgia.  Vertigo  and  vomiting  are  common.  Vision  is  fret^uently 
aflected.  Partial  or  total  blindness  may  arise,  in  one  or  both  eyes ;  most 
often  gradually,  at  times  suddenly.  A  cyst  anywhere  may  cause  it. 
Optic  neuritis  and  atrophy  are  infrequent,  but  may  be  marked,  es}>ecially 
if  a  meningitis  be  excited.  Epileptiform  convulsions  are  often  noted,  and 
occasionally  clonic  spasms  limited  to  one  side  of  the  face,  or  to  one-half 
of  the  body.  Karely  they  may  be  tonic.  Distinct  aphasia  has  been  pro- 
duced. Ataxy  on  standing,  staggering  gait,  and  motor  paralysis,  either 
jiaraplcgic,  hemiplegic,  or  facial,  may  be  found — though  all  the^e  may  be 
absent,  even  if  a  cerebral  hemisphere  be  occupied  by  quite  a  large  cyst. 

Diagnosis. — The  diagnosis  involves  three  points — the  existence  of  » 
tumour,  its  site,  and  its  nature.  The  first  two  must  be  decided  on 
ordinary  principles  of  cerebral  diagnosis  :  a  hydatid  presents  no  special 
features.  An  opinion  as  to  its  nature  may  be  formed  from  the  following: 
considerations  : — 1.  In  countries  infested  by  this  parasite  its  possibility 
should  never  be  forgotten.  2.  It  may  cause  a  uniform  enlargement  oi 
the  skull ;  or,  in  children,  either  a  distinct  local  bulging,  or  a  thinning,  so 
as  to  yield  egg-shell  crackling,  or  even  a  perforation.      3,  The  mean  age  cf 
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patients  with  tnberctilnr  tumour  ia  12^  ycjira,  Lhut  of  echinococctis  is  22 
ycari  ;  Ihorofore  a  cerebral  tumour  in  a  «hild  U  more  lilcoly  to  Vm!  tiihor* 
cutar  rhiin  hyHntid,  in  »,  young  adult  ihu  rcvurso  umy  be  expecled. 
Cerebral  hydatids  are  about  fixirteon  timoB  as  common  aa  c^rcbtdlur ; 
therefore  a  cerabellnr  tumour  is  probably  not  u  hydatid.  Tuberi-nlar 
tumour  is  as  coiDmon  in  ihu  ciirobBlluni  iitt  in  the  cci"ebnim  ;  therefore  a 
cercbelbir  tumour  in  a  child  is  murh  more  Hkely  to  be  tubercular  ihan 
hydatid.  4.  A  hydatid  elsewhere  in  (he  patient  would  strongly  confirm 
the  diagnosis  of  a  cerebral  hydatid.  Ji.  It  ha*  bucti  proposed  to  pierce 
the  Hkull  with  an  instrument  like  a  watchmaker's  drill,  ivnd  explore 
with  a  large  hypo«lermic  needle.  Membmno  wr  houklel*  might  be  with- 
drawn ;  but  the  comimfiition  of  hydatid  fluid  ko  fixacily  resembles  the 
cerebro-apinal  tint,  withtmt  these,  it  would  be  impossible  wiTh  certainty 
to  distinguish  the  one  from  the  other. 

Protjruiais. — Some  rases  after  spontaneous  perforation  of  the  skull  and 
discharge,  either  sponcaneous  or  after  ximjile  incision  of  the  »kull,  have 
terminated  in  recovery,  but  aurh  cfUieK  are  rare.  MobL  prttiente  died, 
either  aiiddenly  during  an  npiloptiform  fit,  while  vomiting,  or  more  or  le«8 
rapidly  from  coma,  or  from  various  intercurrent  complaints.  The  dum- 
tion  M'rlt  depend  on  the  Hituatiiin  and  rapiility  of  growth.  Life  bus 
continued  apparont]y  for  five  years  after  the  first  syniptomg  were  noted. 

Trfalnirnt. —Btxt  one  coui-se  is  open,  to  trephine  and  remove  lli« 
parasite — a  proredrire  ivliich  b.iK  bunn  Huctie-'ssfully  carried  out. 

Hydatid  of  the  spinal  cord  is  very  rare.  The  cyst  may  be  vrholly 
within  the  fpiniil  canal,  or  jiiirtly  within  and  ])artly  outiside.  In  sornn 
ctses  it  invades  i;  frtim  the  ti.^auofl  or  cavities  adjacent;  in  others  it 
originates  within  the  canal,  and  extends  by  atro])hy  of  bone,  or  through 
the  intervertebral  fonimina,  into  the  muscular  liasuea  of  the  liack,  or 
into  the  thoracic  ami  nbdoniina!  cavities  in  front.  The  symptomi  aro 
those  of  compression  of  the  co:d  with  perhaps  a  supervening  myelitis. 
The  nature  of  the  disease  might  be  suspected  if  a  liydatid  were  found 
ill  some  other  pirt  of  the  body,  but  a  diagnosis  could  only  bo  made, 
with  certainty,  if  part  of  the  parasite  projected  externally,  as  has 
actually  happened  ;  in  which  case  ita  nature  could  bo  detoiminod  by 
aspiration.  Hitherto  all  ca*eit  have  proved  fatal;  but,  if  detected,  the 
cyst  should  be  incited,  and  removed. 

Hydatid  of  the  heart. — This  ia  found  very  rarely,  and  only  as  a 
|>afhol(.'gi(;»l  cui'iobiily.  It  h:is  never  been  diagnosed  <luring  life,  and 
is  not  known  to  hiive  given  ri.se  to  any  symptoms. 

Extra- visceral  hydatids. — These  fall  within  the  province  of  the 
surgeon  rather  than  of  the  physician,  and  need  not  be  s[>ecially  discussed 
in  this  place.  The  &ame  general  principles  of  treatment,  however,  arc 
applicable  to  the**,  and  with  leas  risk  ;  hut  when  a  long  bono  bcicomcs  the 
nidus  of  the  parasite,  amputation  of  the  affected  member  may  be  necessary. 

J.  C.  Vkhco. 

£.  C  STIRLtMO. 
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ADDENDA 

SERaDIAGXOSIS  OF  TYPHOID  FEVER 
(WiDAL's  Test) 

Seu  [i.  79!,  Vol.  I. 

This  method  was  first  descfilMjd  by  Dr.  Fernand  Wida.!  of  Pnria,  on 
the  '26th  of  June  1896.'  It  is  hascd  on  the  iiction  whicli  the  h!o<Ml  of 
piiticiits  aSectvd  with  typhoid  fever  hus  on  cultures  of  the  Kberth's 
hacilhis. 

Widiil  has  recommended  two  kinds  of  methtxls  of  applying  his  t«8t. 

I.  The  slow  methods,  which  may  also  lie  dcscrilied  as  muavncitpkul. 

(a)  Take  a  tube  of  sterilised  neutral  bouillon.  Add  to  the  Ixniillon  a 
small  <iuantity  of  ihe  blood  or  blood  serum  to  be  tested  (the  quantity  of 
serum  should  be  about  ,'(,-  part  of  the  whole  amount  r)f  fluid),  Inocuhite 
this  mixture  of  serum  and  bouillon  witli  ty{>hoid  liacilli.  Incubate  this 
tulie  at  a  temperature  of  37"  C.  for  about  20  hours. 

If  the  IiIjumI  lie.  thuf  of  a  ti/plioid  }<alient,  the  culture  medium  will  ht  the 
end  of  this  time  be  clear,  or  nearly  so;  and  the  iKicilli  that  have  grown 
will  form  at  the  bottom  of  the  test-tiil>o  a  sediment  of  clumps  comi>osed 
of  agglomerated  luicilli.  If  ilif  l-hxxl,  on  Ihi-  awlniri/,  fiii.t  hien  tnkeii  fniin  a 
ti'rm-il  jirrsoii,  or  from  one  'ijle.rfi-il  irilh  n  disense  ntlifr  limn  li//'lioii/  frrer,  the 
fluid  will  be  turbid,  and  there  will  be  hanlty  any  sediment  at  the  bottom 
of  the  tube. 

(fi)  It  is  not  necessary  to  nn'x  tht;  bouillon  and  stTum  before  sowing 
the  bacilli  ;  if  the  serum  of  a  typhoid  [Kuitiit  \>q  added  to  a  ycmng  culture 

'  I>r.  flriinlMiiim.  who  was  working  witli  I'mfrssiir  Mav  OnilxT  in  Vii-Miia  at  tlie  1i«^n- 
iiiiiK  f>(  ISilii,  Very  nearly  niitidpfiteil  Wiilal  ;  Iii-  rf]>rirt.-'  in  bis  puiHT-  j»iiii!i>htil  in  tliu  ImiuH 
for  littli  Scj't.  anil  19tli  Dec.  181t6,  n  sitIl-s  of  i.:,a-.f-,  sonii-  of  utii<:Ii  wktv  ohsiTveii  an  lar 
tmck  &■(  Mnrcli  189(i.  It  even  ft]i)iuars  tliat  a  jiajKT  liad  Ih'Hi  j-eiit  Uy  liim  to  one  of  thn 
F.iiglish  prrioilii'aN  not  more  Ihnii  n  iiiontli  after  Wiihil's  lir>t  1:01111111111  illation.  Uriiuliniini'i 
invcKtiKntinn  liiiil  for  itn  oUjeot  to  n'^vrtain  wlielhnr  tfiere  witi-  any  relation  lietweeti  the  degree 
of  ininiilnisalioii  ami  t)i>>  nKgliititiatiiiu;  |>rnper1ti's  of  the  Ii!iK)i).  ll  is  to  be  remitted  that  he 
Hhoiilil  not  have  imlilisheil  nome  nf  liin  vpsiilt'  sooner  Hy  ihe  eiiil  of  July  Wiilal  hail 
lilreoily  puhlishpil  Vm  iiietha<l-  in  riil).  ;iiiil  a  hir^'e  iiiiiiiW-r  of  oliservatiooa.  The  melhodii 
Griiuliauiii  reconiineuds,  if  iiroiiiTi_'  r.irrieil  mil.  :iro  .siin[>li^  and  effective. 
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of  the  typhoid  bacilliiB  in  bouillon,  an  abundant  precipitation  of  a^lomer- 
ated  bacilli  will  produce,  in  less  than  two  or  three  hoiu^  a  distinct  sediment 
composed  of  small  clumps.  This  way  of  applying  the  test  is,  however,  not 
usually  so  clear  as  the  one  described  above. 

II.  The  quick  op  microscopical  method. — This  method  very  closelr 
resemblea  the  second  naked-eye  teat  just  described. 

Take  a  drop  of  blood  or  of  the  serum  to  be  examined.  Dilute  with 
9  parts  of  neutral  bouillon.  Mix  on  a  slide  or  cover-glass  a  drop  of  this 
yV  dilution  of  the  serum  with  one  or  more  drops  of  a  young  (■24-houPs- 
oid)  culture  of  the  typhoid  bacillus. 

Instead  of  a  culture  in  bouillon,  an  emulsion  of  the  bacillus  can  be 
prepared  by  taking  a  small  quantity  of  a  24-hour8-old  culture  on  agar, 
or  of  a  culture  on  gelatine,  and  rubbing  this  thoroughly  in  a  small  quantity 
of  bouillou  or  normal  saline  solution. 

Cover  the  mixed  drops  with  a  cover-glass,  or,  if  the  mixture  has  been 
made  on  a  cover-glass,  place  this  cover  (film  downwards)  on  a  slide. 

Examine  the  preparation  at  once  with  the  microscope.  (The  most 
convenient  powers  to  use  are  such  as  will  magnify  from  200  to  300  times 
in  diameter ;  but  the  reaction  can  be  seen  with  a  very  low  power,  and 
when  it  is  well  marked,  even  with  the  naked  eye.) 

If  the  serum,  or  blood,  be  that  of  a  typhoid  patient  in  the  2nd,  3rd, 
4th,  or  5th  week  of  the  illness,  the  reaction  will  in  most  cases  appear 
almost  instantaneously.  Within  one  or  two  minutes  the  bacilli,  instead 
of  moving  rapidly  as  when  they  are  in  presence  of  non-typhoid  blood, 
become  sluggish  and,  in  many  cases,  motionless.  They  run  together  as 
if  moved  by  some  force  of  attraction,  and  form  clumps  of  various  sizes. 
This  ag(jlo7H'irafton  pheiioiiieiion  may  sometimes  be  so  complete  that  afttr  a 
space  of  time,  varying  between  5  minutes  and  20  minutes,  hardly  any 
bacilli  remain  free  between  the  clumps.  In  a  few  instances  the  reaction 
is  noUdistiiict  before  the  end  of  the  first  or  second  hour;  but  these  ca^es 
arc  exceptional. 

Ill  a  certain  proportion  of  cases,  after  an  interval  of  from  a  few  to  21 
or  48  hours,  the  bacilli  become  granular.  Usually,  however,  if  kept  under 
favourable  conditions,  the  bacilli  retain  their  normal  appearance,  and  even 
continue  to  grow  and  multiply  ;  in  such  cases  the  bacilli  geiiorally  fomi 
long  filaments. 

In  the  case  of  healthy  or  of  diseased  persons  not  affected  with 
typhoid  fever,  no  such  reaction  is  obtained.  It  is  true  that  when  ti.10 
large  a  proiH)rtion  of  WockI  is  used  even  the  serum  of  healthy  jicrsoiis 
may  give  rise  to  agglomerdtion  of  the  l>acilli.  But  the  phenomenon  in 
such  cases  is  far  less  clear  and  well  defined  than  in  cases  of  typhoid  fever, 
and  generally  comes  on  very  slowly.  Griinbaum  is  of  opinion  that  to 
avoid  this  source  of  fallacy  a  dilution  of  the  blood  serum  greater  than 
that  recommended  by  Widal  is  necessary. 

In  my  experience  imperfect  agglomeration  has  been  very  seldom  a 
source  of  difficulty-  A  careful  observer,  controlling  his  observations  at 
e\tiry  point,  should  be  able  to  avoid  any  fallacy  from  this  source. 
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It  is  unnecewary  t«  give  hcr«  comploic  atatistical  diita  nf  ihe  rw«ilt» 
blremly  otiUuiivil  by  ttuit  iih-iIkh].  Ky  putting  ttigE>thur  thu  viuim  )>ul>liKliotl 
by  Witlal,  Widal  and  Siwird,  Chuntfimosso,  Achani,  Courmont,  OriiiilMniin, 
DeU-pine,  Delrpine  ami  Sideboiham.  Wyatt  Juhiwtoii,  HHUsaHor,  Slcni, 
.-Ltid  other*,  it  is  lUrcAdy  iiossiblu  to  obtitiii  a  list  uf  uiuie  tliEin  ^00  ca«cs 
of  typhoid  fever  in  which  the  reaction  attovc  deKcribed  hua  htvii  obuincd. 
Ill  II  linger  iiitni))er  rttill  uf  pi^rsonit  nut  afTcctod  with  tyjihiiid  fevor  thu 
leactiuii  has  been  stni^ht  fw  uiul  tmt  uhlaiiied.  Thoelcn  and  Mills,  ami 
Ihirham  have  failed  to  obiflin  eunstaut  result*  by  this  method,  but  their 
fiiiltuxw  are  not  in  iicc«rdiinc<."  with  tho  expt'riouct'  wf  olbent. 

In  enteric  fever  the  remuinri  han  iHjen  olitaiiied  by  Widal  on  the  K\\\ 
and  5th  days ;  and  aonjo  American  olwervers  have  reported  the  reaction 
:il  an  cai'licr  dati-  slill.  It  must  be  iDmetiibtned,  however,  that  diiriny 
the  first  vreek  the  reaecioii  itt  often  utuvr  and  not  quite  cleitr,  and  that  to 
e:*laMB»ih  a  deJirdiH^jnusiK  rc-exanii nation  i»  very  often  necciwary.  During 
the  five  niieks  fulloning  the  tiivt,  iho  u^lomeralion  phenonicrioii  can 
generally  be  obtaineil  nipidly  arid  clearly;  in  some  caaeR,  indeed,  the 
rwictwm  h;i*  t>een  (ib«orvod  f<ir  moTit-hs  aftt-r  an  attack  of  typhoid  fever, 
but  «'e  cannot  yet  say  how  loti^  the  bhuKl  uf  a  typhoid  patient  retains 
itc  apociflc  action  on  the  typhoid  liacillnA.  In  eiglit  persons  who  had 
recovered  from  typhoid  fever  for  more  than  one  >car.  Widal  olwerved  the 
reaction  in  one  unly.  It  is  ceruin  that  the  ruHCtion  gradually  diininiahea 
in  intensity ;  and  that,  after  a  fevr  yeara,  it  disappears  entirely  {that  \\ 
H'lien  the  experinitrnlal  e^inditionti  given  above  arc  observed). 

It  iR  nnnoeewsary  to  dtM-usH  Ihtc  the  proluible  n^ilure  of  the  subBtancc 
CHiuing  the  reiictinn,  to  whieh  the  name  of  agt;lutinin  has  been  given  by 
(.irubep ;  but  m.  the  funuutiun  of  clumps  dues  not  seem  to  lie  the  result  of 
an  agglutination,  it  will  be  Iwtter  for  the  present  to  avoid  the  use  of  this 
term,  The  word  u^'jlumeyaUvn  indicates  quite  clearly  what  i»  eecn,  and  is 
preferable  for  general  use. 

Various  modifteationa  of  M'idul's  methods  have  been  used  in  pPHCtEce 
with  tho  view  of  remleritij;  the  raetho<l  nioix'  e:wily  appiiea.Me  in  ]iraclice. 
Thus  Wyatl  Johnson  has  adopted  the  plan,  suggested  by  Widid  himself, 
uf  drying  the  blofld  for  sending  it  to  a  liifitante. 

Frura  the  lirst,  that  is  immediiilely  after  Widnl's  first  publication,  I 
fountl  it  advunlugeons  to  eollect  the  hhxHl  in  xejded  pipettes,  and  to  make 
the  various  dilutions  of  somra,  and  the  mixture  of  scrum  and  euUurc,  on 
the  slide  or  cover-glass  by  meane  of  a  platinum  loop  of  definite  eixe, 
adaptcfl  to  t:Lkc  up  ^timll  dropK  of  constant  weight  a«  asceilainod  by 
careful  and  re[>eat<^d  weighings. 

ThiH  niethoil  of  measuring  HuidN  by  mennR  of  the  jilatinuni  IcKip  huH 
been  much  used  in  hoeteriolngy,  and  ll.  I'feiffer  has  shown  more  than 
oncD  that  it  can  be  used  for  work  of  great  accuracy.  l*r.  Sklebotham 
and  myself  have  tmiiMHinl  nurHnlvpH  by  independent  observations  of  the 
tnistworthinr.ss  of  mcasurfments  ohlaiiied  hy  this  mcthotl. 

The  platintmi  loop  has  many  atlvantages  over  the  gradujitwl  pipettwf 
nicomnieiided  by  other  obsciTcrs  ;  it  id  enaily  and  rapidly  sterilised,  ami 
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onalites  ua  to  meoaiire  very  sniiill  ((lUintitttn  nf  flttitl^a  mattor  of  impnrt- 
aiicw  when  we  luive  to  deiil  with  .single  *lrnj»  of  blond. 

Widiil,  Aii'l  WiiUl  uriU  Si«tr<l  liiivv  t^hown  chut  ilryin^  anil  even  p«ni«l 
piitniFikctimi  ;vi]l  not  pn'vciiL  the  bltxKl  from  Ki^'<">;  ^^*  reiuaion,  lliuugb* 
t-orUiin  Iiu4  of  powor  '\*  ohcHorved  ;  they  a1m>  found  that  httjia-  ftuut  had  tht 
mme  properties  on  the  MoimI  Beniiu. 

.\fUk  and  tears  of  typhoii]  pn(ient«  have  also  lieen  found  to  btfaare  in 
the  SLinw-  way,  thoiii^h  they  atv  \e*»  AClive  than  the  IiIoihI  ncttiiit.  Crinc 
cuniiot  bo  u«ed,  as  the  reisulu  il  j'ields  nre  {{eiierally  »nilngii<»u- 

The  huaiiuif  of  the  Mood  or  miltc  to  a  temperature  u(  60°  to  75'  i.'. 
caiL-ten  a  losa  of  fi^glonif-p^liog  |Kiwer ;  at  HO"  <'.  thia  power  u  entirely 
lurt. 

This  methrxl  may  he  tuiifl  ui  lie  a  mos^t  happy  ap|ilic.-ilio«  of  a  nnmhrr 
of  Acicntilic  diflt-nven&i  nrhif^h  had  liecn  timdi-  lictwecn  thp  %fiar  18(ti)  .uid 
the  date  of  Wtdal'ft  aniiouiiccniciil  of  his  rcsulta. 

The  tirat  to  oltaerve  and  clearly  in  deacrilie  the  agf^bitnenitinii 
phenouiQnun,  for  which  Mu-h  an  impf>rtant  iipplicaliun  him.  Iieon  foiind. 
were  Chamn  and  Koger  (188^).  These  authuni  desmlw  very  clearly  tbr 
appaanint-e  presented  hy  cult.iire  of  the  Bacilliia  pym-yaneua  In  iJie  \iiocA 
serum  of  animalii  immunintHl  a>;iiinKt  tliiii  iNii^illUK.  The  i*idy  thiuj:  thcy 
do  not  sc^m  U>  have  nniicetl  is  the  rapitlity  of  the  ituuioWitiMtitm  <uh1 
clumping  nf  (h<i  hncilli  on  mixing  the  iKwilli  with  the  M-rnm,  Tht>y  diH 
not  usediliUed  inmim  ;  liiit,  aa  lhi>y  made  control  cxperimeuta  »tth  ihe 
serum  of  uti vaccinated  animalc,  their  DliBeniitions  cannot  be  diniii»«l  a* 
of  no  valna  [n  InUI  Metriohnikofr  nlttirrved  the  same  thing  villi  rvpuH 
to  the  Vibrio  Metjtchnikovi  ;  and  lie  t<cnt  80  far  ns  to  ttiggttt  that  tbc 
plienomeitJii  wuii  pri)l>:iltly  nf  general  inifmrtaiice. 

R.  Pfeiffer,  Bin<-e  If'Ol,  Iww  m.ide  tmin-'iiHW  oKptirimenta  Ia  thaw  tlui 
when  a  inicw-or^niam  is  inti-odu«.'vd  into  the  [H.-nton4.>al  i-avity  uf  a 
guitiea-pigKtmngly  ininiunisc<l  against  that  pHi-tirularmiorotMY.  udofpncn- 
tion  of  tJie  tnicmhe  follows,  which,  under  driinilo  ronditiona,  i*  fatal  to  h. 
This  phenomenon,  whic-h  IfidtTer  jiMriluitrx  cliieHy  to  tltn  nctiMri  %4  t\ 
Hcriim,  is  a  specific  uiie.  It  is  uiidouhttMlly  closely  cunnevK^l  witli 
phenomenon  uttliaod  by  Widal,  yet  it  w.-ls  incaimble  of  the  tame  applie 
liuiiB ;  and  Tfeitfer  has  again  and  again  cxprvwcd  the  belief  thai 
phenomenon  cnuld  only  be  olwen'cd  in  prrarneo  of  living  tUHMK. 
Metsrhnilcoirand  Bordet  showed  that  it  was  not  necessary  tn  introiltire 
the  Iwcterift  into  the  peritoneal  cavity  of  a  living  animal  i  but  that 
peritoneal  fluiil.  and  the  liIrxHl  ecnini  of  inimuntMMl  aniinaU  even  'mtMtle 
the  bmly,  in  tost-tut.ea  or  in  the  hanging  drnp.  had  a  strong  action  on  tbs 
laict<Tia  against  which  the  animals  hod  been  pn:>t<M-ted. 

Bordct,  in  I^Ori,  gave  ipiite  a  clear  dcsctiptiim  of  the  ffffcTta  whirh 
the  semm  has  on  tho  microbes,  ontsido  the  botly,  and  nicniintiMl  ipniaUy 
their  iminoliilisation  and  aj^lomeral i*^. 

This  tiubjtN!t  wai  then  taken  up  hy  Max  Urulicr,  with  M-bisoi. 
Durham  went  to  rtmiy.     Theae  two  uuthors  camtutly  studied   •  ■      ■       K 
tjont  nwe«a-y  Ui  iiukc  tliu  clrunping  rwiclton  iivaiiiiMc  fur  th<.  » 
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(if  jMthogeiietic  organisms.  Jt  remained  for  Widal  to  discover  that  the 
action  of  the  Benim  was  one  observed  not  onli/  u-heu  immunity  had  been  well 
eslablished,  bvi  fioim  after  infection  had  occurred.  Moreover,  it  occurred  to 
Widal  tliat,  if  the  serum  could  he  iinfd  for  tlie  diagnosis  of  the  barillvs,  the 
rertrsf  must  l-e  true.  So  that  instead  of  taking  the  scrum  of  an  animal 
artificially  immunised  against  the  typhoid  bacillus  to  test  whether  a 
microlw  were  the  typhoid  bacillus  indeed,  he  took  a  definite  typhoid 
bacillus  of  undoubted  origin,  and  used  it  to  test  whether  the  t^eiuni  of  a 
doubtful  case  of  typhoid  fever  were  cjtpabic  of  acting  upfin  this  1  acillus.' 
The  older  methodJa  necessitated  the  previous  isolation  and  cultivation  of 
the  typhoid  bacillus,  a  process  which,  in  praclico  so  far,  has  proved 
remarkably  fruitless  for  purposes  of  diagnosis.  This  m-w  method  does 
away  with  the  difficulty,  and  generally  permits  an  accurate  diagnosis  to 
l)e  made  in  a  few  minutes.  Such  a  discovery  must  be  looked  upon  as  one 
of  the  most  remarkable  practieal  applications  of  the  science  of  bacteriology 
to  the  practice  of  medicine. 

Sheridan  DELfEpiNK. 

I'.S. — In  the  Lanrel  for  6th  March  1897,  Professor  Wright  and 
Surgeon-Major  Smith  have  shown  that  the  above  method  is  applicable 
both  to  the  difTerential  diagnosis  between  Malta  fever  and  typhoid  fever, 
and  to  the  direct  diagnosis  of  Malta  fever  itself.  Thus  also  the  specific 
quality  of  the  Micrococcus  melitensis  (Bruce)  is  more  strongly  established, 
and  the  identity  of  certain  other  unclassed  fevers — as,  for  instance,  in 
the  North-West  of  India — with  the  Malta  fever  is  verified. 

REFERENCES 

1.  AcKAltli  and  Bknsavdf..  Aeadimit  drs  scievces,  Sf\it  28,1896.-2.  RonniT,  J. 
Annala  de  I'histUxU  Pasteur,  18f5,  p.  462;  1898,  \>.  191,  etc.— 3.  CiiAitiU.s  aii<) 
RiHiER.t.  Cintijites  rendus  el  mimoirfs  dc  la  sociiti  i/e  l/iolvjie,  Nov.  23,  1889,  ]■.  667.-4. 
CouBMt'KT.  CvmpUn  Teudus  rt.  mivioirct  de  la  xoriiU  de  bioloyif,  Julv  25,  1896,  )i.  819. 
—5.  Dklkpink  Afedical  Ckrmiiclc,  Oct.  ISHS,  |>.  60;  ioncrf,  Dec.  5,  l89fl.~«. 
Dki.RPINB  and  SiDKBOTHAM.  LawH,  Dec.  12,  1896. — 7.  Dukham.  Ji/urnal  of 
Pathology  and  Bitctfriolix/y,  July  1896,  vol.  iv.  ]..  13;  Lnitcet,  Dec.  19,  1896.— 8. 
OcrBKii,  Max.  Munrhfner vtnikivisrke  lf'o<-h^ii»-J)rif'l,  189S,  vol.  vi.  p.  14.—  9.  Giilbkr, 
M..aiid  Dukham.  Jbid.  Maidi  1896.— 10.  UiiiMiALSi.  La)icef,i?v\-t  19,  18i6,  p.  806; 
Nov.  28,  1S96;  Dec.  19,  1896.— 11.  Haushai.ikh.  Pr'HSf  viidkale  Mye  8e|.t.  30, 
189K.  —  12.  J(.HN.s..s,  WvArr.  .V.  K.  Mrdiral  Jimnuil,  dct.  31.  1896;  l.iil.  Mfil. 
.Imirn.  Dec.  6.  1896,  j..  1629.— 13.  Mktschnikokv,  E.  Aminlm  <ie  i'hiUili'l  Pobt-vr. 
1891,  p.  473  ;  1894.  pp.  714-716  ;  1895,  ji.  433,  et.-.— 14.  1'fkiffkp,  R.  ZeitBchriji ,ivr 
HyyUm,  1894,  xviii.  p.  1;  1895,  xix.  p.  194 —1ft.  rKF.iFKKii,  R.,  niid  Koii.E.  Jhid. 
1896,  xKi.  p.  203.-16.  SrEisN.  R.  Centmlb/.  /.  ivn.  Mat.  Dec.  5,  1^96;  B.M.J. 
epitome,  189',  p.  9. — 17.  Thoki.ex  and  MlLl.-^.  La  t'Hiiu/nr  {Briuvl/n),  Aug.  8 
and  Sept.  3,  1896. — 18.  Wakiijiuubn.  Thf  Journal  of  Palhnl.ngii  ond  Baitfriology, 
1896,  ]i.  228.-19.  AVidai.,  F.  SoeiiU  mMkalc  dm  hA/^ilniix,  stance  dii  26  .liiiu,  1896  ; 
/ji  Ih-ctae  midiaih,  July  29,  1896  ;  Srmahif  vudicalc,  July  1,  1896,  j>.  259  ;  July  ifl, 
pp.  29,^,  303,  304,  etc.  1  Lmnett.  Nov.  J4,  1896,  p.  1371  ;  and  numerous  otLer  articlea. 
—20.  Widal  ami  Sicaiid.  SnciiU  mid.  den  /i6;>.  July  31,  1896:  Sem.  mid.  1896, 
pp.  303,  304  ;  Addeviu  de  mdiecitie,  si-ance  de  Sept.  '-'9,  1896.  — 21.  KutncruUM 
par>«r.'4  published  during  the  laat  six  luoiitli!!  have  been  left  out  of  this  list,  which  gives 
inly  relerencea  to  iiancni  made  use  ol  in  the  tcM. 

S.  D. 


iiSo  SYSTEM  OF  MEDICINE 


SUPPLEMENT  TO  THE  ARTICLE  "PLAGUE" 

See  p.  917,  Vol.  I. 

In  the  epidemics  Tvhich  have  prevailed  since  this  article  was  written, 
the  importance  of  certain  points  there  insisted  upon,  namely,  the 
existence  of  the  plague  virus  in  the  soil,  as  shown,  among  other  facts, 
by  the  infection  of  rats,  and  the  occurrence  of  a  milder  form  of 
plague,  or  pestis  minor,  has  been  strongly  confirmed.  There  are,  how- 
ever, some  new  facts  and  occurrences  which  require  a  short  notice. 
Theie  relate  to — (i.)  geographical  distribution  and  extension  ;  (ii.)  thera- 
peutics ;  (iii.)  the  laws  of  quarantine. 

Geographical  Distribution. — Since  the  great  epidemic  of  plague  of 
1891  in  Canton  and  Hong-Kong,  the  disease  recurred  in  1896,  but 
was  far  leis  destructive  in  Hong-Kong,  The  mortality  in  Canton  is 
not  accurately  known.  An  extension  has  also  taken  place  northward 
to  Amoy,  to  the  island  of  Formosa,  and  perhaps  to  other  places.  A 
more  alarming  appearance  is  that  of  plague  in  Bombay,  where  it  has 
prevailed  with  considerable  severity  from  the  autumn  of  1896  (probably 
about  September)  till  the  preeertt  tinie  (March  1897).  The  origin  of 
the  Bombay  epidemic  is  attributed  to  infected  persons  or  thinga  from 
Hong-Kong  ;  but  the  importation  was  not  clearly  traced.  From  Bombav 
it  has  Bpre:id  to  Poonah  and  other  parts  of  the  Bombay  Preaidencv, 
probably  through  direct  conveyance  by  infected  persons, 

A  very  destructive  epidemic  of  plague  has  also  prevailed  at  K.ir 
achi,  plausibly  attributed  to  importation  from  Bombay.  Calcutta  has 
been  threatened,  but  the  cases  reported  are  few  and  doubtful.  It 
should  be  remembered  that,  though  there  have  been  some  previous  cpi 
demies  in  tropical  or  semi-tropical  parte  of  India,  such  as  Rajputana  and 
Cutch,  the  disease  has  never  become  endemic  there.  The  mean  annual 
temperature  of  these  regions  is  far  above  that  of  those  parts  of  Southern 
Chin;i  which  lie  in  the  same  latitude;  and  there  seems  reason  to  hopf 
that  the  disease,  though  favoured  by  the  winter  temperature,  may  not 
survive  the  heat  of  an  Indian  summer,  and  may  even  not  become 
endemic.  This  does  not,  of  course,  apply  to  Northern  India,  where  the 
plague  is  clearly  endemic,  though  narrowly  limited  in  distribution. 
It  is  also  known  thiit  two  cases  of  plague  were  brought  to  London  in 
the  autumn  of  1896,  and  satisfactorily  isolated  in  the  Seamen's 
Hospital,  so  that  no  spread  of  the  disease  took  place. 

Therapeutics. — The  system  of  serum  therapeutics  for  plague  re- 
ferred to  on  p.  936  has  now  been  practically  tested  in  a  very  promising 
way.  M.  Yersin  thus  describes  his  researches  and  experience  on  this 
subject.     In  1 894  it  had  been  established  that  a  serum  could  be  obtained 


frombt>riies  by  inociilntiun  of  pUgiiv-ltiicilli,  wliicli  was  ptfrmtim  if  iiiovU' 
Uteri  into  mice  of  20  grammos  weight,  in  a  doso  of  Vn  c.c. ;  eo  that  if 
iuocwUled  with  plagiiu- bacilli  twelve  hours  Uier  they  proved  lo  I»e 
immiiriu.  It  wao  tiiiio  euraiive,  w  doses  of  I  to  I'D  c.c,  if  injoctutl 
twelve  hours  after  inoculntion  with  phiguf. 

The  pruparatioii  of  ««riim  from  hurwjs  wii8  coiilintiefl  nt  the  Pasteur 
In^litutu  of  Tiiiiii;  and  c:ir)y  in  1896  Ycreiii  eetiiblii^hed  a  laboratory 
At  Nha  Trang,  in  Aiinam,  for  the  same  purpose.  With  serum  from 
tbis  instituliun,  uiid  aUo  with  a  supply  obtained  from  ihu  Pwsleur 
Institute,  Yerttiii  wunt  to  Canton  to  find  ciiees  of  plugiio,  but  was  able 
to  ircAt  OIK'  cjisc  only,  in  a  very  early  stage.  In  this  case  the  symptoms 
were  completely  ruiuoved  in  about  twelve  hour»  by  two  injectione  of 
10  J.C.,  and  perfect  r«covoiy  followed.  Two  other  cages  were  after- 
wards trciited  with  equal  Micco*a  wiih  serum  which  Ycrsin  left  behind 
him.  Following  out  the  sume  plait  at  Amoy,  he  treated  tvrenty* 
three  cases,  of  which  twenty  one  recovered.  Siy  patienis  in  whom 
treatment  was  begun  on  the  tirsb  day  of  the  diMeuse,  recovered  in  from 
twelve  to  twenty -fiiur  hours  with  from  20  to  4t>  c.c.  suriim.  Six 
patients  treated  on  the  second  day  recovered  in  three  or  four  days  after 
injection  of  30  to  BO  e.c.  In  four  cases  treated  on  the  third  day 
recovery  wits  slower,  but  the  cure  was  uompleie  with  doses  uf  40  60  cc. 
Three  patients  treated  on  the  fourth  day  were  cured  in  five  to  six  days 
with  doses  of  20  to  SO  cc.  Of  four  piitienls  tal«;ii  at  the  fifth  day, 
two  rofovered  wilh  dnHos  uf  fiO-OO  cc,  whilti  two  who  were  already  in 
a  desperate  contHtion  succiimb«d.  Thus  out,  of  twet!ty-*ix  c.ises,  includ- 
ing perKons  of  both  sexes  and  all  ages,  twenty  four  recovered. 

Kxpcrience  has  shown  that  the  treatment  is  more  efficacious  the 
earlier  the  stage  of  the  disease.  When  treatment  is  begun  in  the 
Brat  two  days  of  the  attack,  fever  and  all  alarming  symptoms  disappear 
with  astoniiihing  rapidity,  bubnci  go  away  under  the  eye  without  sup- 
puration. In  eases  treated  at  a  later  stage  larger  doses  are  rec]uired,  and 
suppunition  of  the  buhoe.>t  is  not  always  prevenied  ;  but  it  does  not  last 
long.  CoTivalcftcence  is  comparatively  rapid.  When  the  disease  is  far 
advanced,  the  heart  being  weak  and  the  pulse  and  rvspiralioii  irregular, 
the  Bonim  is  rK>werlesa. 

There  are  no  inconveniences  attending  (he  treatment  boyond 
occasional  trimsitory  pain  from  the  injectiun  ;  and  no  imjiortHnt  accident 
has  resulted  fiom  the  use  of  the  serum. 

It  is  noteworthy  that  though  the  ?erum  was  sent  from  Paris  to 
Annam,  and  thenco  carried  to  China  and  Amoy,  its  e^cacy  was  not 
impaired  by  keeping  or  transit  Jn  a  hot  climate. 

These  results  are  of  the  highest  interest  and  importance,  and,  if 
confirmeii  by  larger  ex[>enen<;e,  seem  to  promise  a  rotluctiou  in  llie 
mortality  from  plague  beyond  all  anticipation,^ 

Laws    of  Quarantine.  —  f^ince  my  article   wa«   written,  the  old 
qttarantine  law,  administered   by  the  Privy  Council  (p.  937),  hoi  been 
^  Anitale^  de  I' InttUtU  I'atUtir,  189",  vol.  x'\.  ]i.  81. 
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form  illy  abolished  in  this  country,  and  all  preventive  regulations  are 
subject,  to  tho  action  of  the  Local  Government  Board. 
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ADDENDUM  TO  "YELLOW  FE\T:R'' 

See  II.  3Sf>,  ante. 

SiNCR  the  article  on  Yellow  Fever  passed  into  the  hands  of  the 
printer,  an  important  announcement  has  been  made  of  the  discovery  by 
Dr.  Giuseppe  Sanarelli  of  the  bacillus  of  this  disease.  Similur  announce- 
ments have  BO  frequently  been  made,  exciting  hopes  which  further 
investigations  have  disappointed,  that,  until  the  particulars  are  published 
and  the  experiments  verified,  a  certain  amount  of  scepticism  is  not  only 
justiK;ible  but  obligatory,  Thoae,  however,  who  are  in  a  position  to 
know  soraothing  of  Sanarelli's  researches  and  results  are  unanimous  in 
thu  co:ivic'Jon  th;it  the  microbe  of  Yellow  Fever  hiis  at  last  been  (lis 
covcrc  1.  We  are  tbns  encouraged  to  look  forward  with  consideraltk- 
confiiluMco  Lo  the  fortheoining  account  of  his  researches,  which  I  hau 
hoped  might  have  api>e.ired  in  time  to  be  included  in  this  addonduni. 

Sariarelli  has  been  occupying  himself  in  the  piejwration  of  a  p  otec- 
tive  or  curative  scrum.  In  this  direction,  we  are  told,  his  experiment:? 
have  been  very  extensive — more  thiin  2000  animals,  including  rabbit?, 
goats,  sheep,  monkeys  and  horses,  having  been  vaccinated.  If  he  succeeds 
in  this  aim,  the  treatment  recommended  in  this  wo:k  may  be  largely 
modified,  and  the  reader  is  advised  to  be:ir  this  in  mind. 

The  discovery  of  the  microbe  of  Yellow  Fever  may  also  be  expccte<i 
to  Ihrow  a  new  light  on  some  obscure  points  in  the  etiologv,  not  of 
this  disease  only,  but  also  of  allied  afTections. 

A.  D. 
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of  infection,  761  ;  morphology,  754  ; 
resistant  forma,  768 

Anio:bic  alisceM  of  the  liver  and  lung,  777 

Am'eliic  dysentery,  753  ;  bibliography,  782  ; 
cnse  nl',  769  ;  clinical  forms,  768  ;  cimi- 
lilicalioiiH,  767,  777  ;  coiine,  771  ;  de- 
linition,  753  ;  diaguosis,  778  ;  duration. 
771  ;  general  etiological  factors,  762  ; 
geographical  distribution,  762  :  meteoro- 
ligical  conditiouH  intlueucing,  703  ;  onset, 
770  ;  orgiuiisms  other  than  amcelia  dyi>eii- 
terisf,  761  ;  pathological  anatomy,  763  ; 
prr^nosis,  779  ;  reiovery,  772  ;  sequelj", 
768  :  symptoms,  768  ;  termiuatioii,  772  ; 
treatment,  780 

Amphistonium  homiuis,  1029 

Aniemia  in  ainui;bic  clysentery,  776  ;  in 
ankylostomiasis,  1043  ;  in  lead  poisoning, 
969  ;  ill  malarial  cnchezia,  730 ;  iu 
syphilitic  infants,  262 :  in  tobacco 
poisoning,  918 

Amolhesin  iu  burilieri,  447  ;  in  smooth 
leprosy,  52 

Angnilliila  stcrcornlis,  1090 

AiiguJltulida,  10!s7 

Aniline  poisoning,  953 

Ankylostomtu.-iis,  1041  ;  diaguosis,  1044  ; 
ilingnosis  from  berilHsri,  461  ;  pathological 
aunlomy,  1044  ;  prophylaxis,  1046 ; 
symptoms,  1043  ;  treatment.  1045 

Ankylostomuni  duuilenale,  1030;  develop- 
ment, 1010  ;  location,  1039 

Anthroctemia,  532 

Anthrax,  525  ;  bililiography,  552  ;  history, 
525  ;  short  descTiption,  525 
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Authrax,  cutaneous,  539  ;  ciiBgnosis,  &35  ; 
dur&tioii,  f>36  ;  etiology,  532  ;  iacubation, 
533  ;  mortality,  5S7  ;  pathological  ana- 
tomy, 546  ;  proguobis,  536  ;  Byuijitoms, 
633  ;  treatmeut,  537 

Anthrax  iu  animals,  529  ;  immunity,  531  ; 
methoda  of  infectiou,  530  ;  methods  to 
coutrol  spread  of,  631 

Anthrax  in  man,  531  ;  preventive  measures, 
550  ;  treatment,  551 

Authnu,  inteiitiuul,  537 ;  diagnmis,  539 ; 
etiology,  638  ;  pathological  anatomy,  546; 
symptoms,   538  ;  tieatnieut,  539 

Anthrax,  pulmonary,  539  ;  diagnosis,  545  ; 
etiology,  540  ;  microscopic  anatomy,  649 ; 
patliologic^  unatomy,  646 ;  {irognosis, 
545  ;  symptoms,  541 

Antimony  poisoning,  942  ;  morbid  anatomy, 
943  ;  symptoms,  943  :  treatment,  944 

Anti- vaccinators  and  epidemics,  664  ;  arg"' 
ments  of,  681,  684;  influence  of,  658; 
statistics  by,  682 

Arsenic -eating,  jimctice  of,  991 

Arsenic  poisoning,  868  ;  aRut«,  993  ;  biblio- 
graphy, 999  ;  chronic,  996  ;  detection, 
997  ;  morbid  anatomy,  996  ;  sources  of 
danger,  988 ;  subacute,  994  ;  test  for, 
989  ;  tolerance  of  drug,  991  ;  treatment, 
998 

Arterial  system  in  secondary  syphilis,  265 

Arthritis  in  dysentery,  430,  137 

Articulations  in  Malta  fever,  469 

Ancaris  lumbricoides,  1031  ;  development, 
1032;  diagrnosis,  1034;  location.  1032; 
symptoms,  1033  ;  treatment,  1034 

Ascaris  mnritima,  1038 

Ascarin  my^tax,  1034 

"  Asceniling  paralysis  "  in  measles,  1 10 

Ascites  and  hepatic  bydiilid  diagnosis,  1137 

"  Associated  ileliriuni,"  865 

Atrophy,  acute  yellow,  of  the  liver  and 
phosphorus  poisoning,  925 

Atrojihy,  miisciiUr,  in  beriberi,  444,  449 


Bacillus      anthraci:*,      526  ;       attenuation. 

529  ;  clasRifi cation,  527  ;  cnllivatioii.  628 ; 

distribution,   549  i    growth    and    lievelop- 

nient,    527  ;    physical    characters,    527  ; 

staining,  5'29 
Bacilln.'j  mallei,  521 
Bncilliis  of  Ie]irosj',  61  ;  contrasted  with   B. 

tuberculnsia,  65  ;  cultivation  experinienti, 

64  ;  liistribntion  outside  the  body,  64  ; 
distribution  within  the  l>ody,  62  ;  inocula- 
tion in  man,  66  ;  inoculation  of  animals, 

65  ;  morphology,  60 
Bacillus  of  yellow  lever,  1152 

BacilhiB  tuberculosis.  3  :  as  cause  of  tuber- 
culosis. 15  ;  chemical  products  of,  5  ; 
cultivation,  3 ;  human  and  bovine,  15 : 
lesions  caused  by,  6  ;  method  of  stain- 
ing, 3 


Bed-sores  in  typhus  fever,  368,  375 

Beer,  compoaition  of,  843 

Beriberi.  439 ;  accesaory  canaea,  459  ;  and 
malaria,  460 ;  and  ttcurvy.  455 ;  and 
trichinosis,  461  ;  bacteriology'.  457  ;  biblio- 
graphy, 463 ;    diagnosis,    460 ;    etiology. 

454  ;  geographical  distdbution,  441  : 
history,  440 ;  lucubaiiou  period,  459 ; 
infection.  458 ;  mortality.  452 ;  patho- 
logical  anatomy,  452 ;    relation    to  diet, 

455  ;  remoter  causes,  468  ;  sequela,  459  ; 
symptoms,  443  ;  treatmeut,  461 

Bilhnrzia  hiemat'bia.  1091  ;  anatomy  of 
ailult  worm.  1091  ;  bibliography,  1101: 
diagnosis,  1097  ;  di>tiibntion,  1092:  fm 
embryo,  1096;  incubatiou,  1097:  life- 
history,  1097  ;  mode  of  infection,  1097  ; 
ovum  and  contained  embrj-o,  1094  ;  patho- 
logy, 1098;  progno>ii«,  1100;  symptoms 
1092  ;  treatment,  1100  ;  urine  ia,  1093 

Bilirubin  in  hydatid  disease,  1122 

Bisulphide  of  carbon  poisoning,  948 : 
symptoms,  949 ;  symptoms  in  animals. 
949  ;  treatment,  951 

Blackwater  fever,  745 

Blasting  agents,  poisoning  by  use  of,  957 

Blooil  in  beriberi,  450  ;  iu  chronic  malarial 
infection,  326.  32S  ;  in  filariaaia  (tablei, 
1087  ;  in  htemoglobinuric  fever,  749  :  in 
phosphorus  poisoning,  923 :  in  typhus 
fever.  371  ;  in  yellow  fever,  401 

Bloo<l,  methods  of  examining,  in  malarial 
fever,  724 

Bones  in  alcoholism,  864 

Bothrioceplialus  conlatns,  1019 

Bolhrioccphalus  cristatus  1018 

Bothriocephalm  laius,  101?  ;  geographical 
distribution,  lOlS 

Bothriorephalns  Mansnni,  1019 

Bowels  in  scailel  fever,  145 

Brain  in  small-poi,  226  ;  in  yellow  revcr. 
402 

Brass -founders'  ague,  938 

Breath  in  tyjihu^  fever,  363 

Bronchial  cntnrrh  in  measles,  106  ;  in  tv]'hu!> 
fever,  363,  375 

Bronchiectasis  in  tulierculosLs  12 

Brcnichitis  in  malarial  fever,  733  ;  in  scarlet 
fever.  1.58  ;  in  whooping-cou^h.  :J4r> 

Broncbo-pneumooii  in  measles,  102,  107 

Bruits  in  beriberi.  450 

Bul>oe.s  iu  typhus  fever,  368 

Button-faicy,  515 


Cachexia,  malarial,  736 

Calcification  in  tuberculosis.  8 

Cancf  r  and  hepatic  hydatid  iliagnosix.  1 1  ;i.". 

Cannabis    resin,   pharmacological    action   of 

902 
Carbolic  acid  poisoning,  944  ;   history,  944  : 

morbid    anatomy,    947  ;     statistics,    041  ; 

symptoms,  946  ;  treatoieiit,  947 


mDsx 
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t'>T<1)»c  In«]pi1«rity  la  lobueo  polvonlng, 

91 S 
Cnrihi  ikieVnfnor  fiulKTi*,  430 
OtMuiinii  ill  ttilicrcuIoaU,  7 
Cdlulnr  theiw  In  UitlMT  *7T)bilb,  itit 
CrMhrftI  brMlhtaig  in   typ^m  hvcr,    >&& 

863 
CX-rrbro-tplnal  r«ir«r,  Ub1«  of  iImUu  (India), 

307 
Ov*lo(l«.  1007 ;  aiiAtoniiMl  ilucrlptioo,  1007  ; 

lih  •  liUtMy,    luOS  i    itwciti*    of,    1009; 

(jmiKoiM  1010;  UvttiKMit,  10:20 
Chafas  polMnln^  ma  OumIhI*  rMtn.  902 
OliuifTtv  "nftcr-marriiifo,"  2(11,  272 
Lliploiii  cMWiIition  after  •mall-pDX,  'ill 
''Cfierij«:>lok(!a'r«Bpirnlk>a"iiil]rpliuiil)]T«r. 

363 
nili'kfii'pnx,  178;  bacti^olo^,  ISS  ;  ccini- 

pli«lioii«  ftii'I  i>«i|u«t«.   ]S2i    dioiniChU. 

163;  (liinitloii.   ISI  ;  cniptlnn.   179;   in 

riilMtioii  perloil.   179;    mliUI  Ayiii)iMii>*. 

irH;    iiiorl.ij    luiKtniiijr,    1S2  ;    •}'iii|>laiii* 

au'l  vtitirM,  IS)  ;  tnaliaviil,  183 
Clilukeu-pox,    Jlftcimi*    (rora    aniAll-pox. 

21fl 
(7l>Mk«u-poi,  goligiwioB*,  180  ;  lipiiiorrliagte, 

161 
Clilf^nl  poboiiing,  912 
('l>l»ri>(uri>i  poiHoiiiijE.  9\% 
C7h<1vrn,  tiLViW  'il  -Intth*  |lu<]la),  305,  -lOA 
Cliorem  tu  m«Mlc*.  I0> 
Cliylocetis  1078  ;  UvAinicaU  1085 
i*h)rli>Hii,  lOrS  ;  disufiicnuk  1070  ;  aymiiluou, 

107& ;  irMtumit,  1084 
Ciller,  onniponitititi  nf,  649 
ClreiiUlory    oipiiiB    in    piilmmiary   aiilhru, 

fi43.  &47  ;    III   olirouiu    alcaliulinii,    803 ; 

ill  MatU  Twer.  467 
ClrrhoAi*    an<l   Winlk    bydaliil    <IUeno«li>, 

113& 
CirrhiMla,    Ijrpwtrofilile,    of  tlw   Urer    and 

lihiMphoriM  i«|»09iiiiK,  MS 
(Mrrtinaii  i>r  livur.  rcliition  t«  kialBqr  dhuM 

ill  clirunic  alcuhullaiii,  6ffl 
CooKliie  |ioi>M>iihig,  iKtitv.  1K)I  ;  1'|)>Uap«pIiy, 

90fr:  mrabld  kiiBtnmy,  907;  syniptoms, 

WS ;  trwitinciit,  906 
OocKliifl  pni<oiiiii)i,  <^ti[Tiuii',  907  :  )>ni|tiiiuiji, 

Mft  ;  ■>vn1ploll>^  00*  ;  (nw nifni.  fri'9 
CoKJtii*,  UM  ol,  004  ;  )>hBrnu<]o1<^iuU  ii-Uob 

of,  90S 
Cu«iUt«nee  of  fufactlMU  dliiaw,  280 
CoITm  polmniu)!,  PI  9 
CotlwlftKr.  2flO.  271 
Cama-rixil  iii  t}[ihna  hitr,.  !)fl6 
CaiHljIiNiia  la  McocidKr.v  ajpltilK  354 
Canjniii'ililtla  in  iimmbIh,   108 ;  In  nnall- 

poik  SOS.  332 
Cantraetian  of  haiirl*  in  kjitaiy.  51.  .Il 
Oi»ivut*lnM  tn  tyi^liu*  U-m,  334,  375 ;  Ui 

trliooplnc-oouKh,  248,  247 


Cnpaivu    lash,   tlii^iMd*    ftam    miftlt-pttx, 

21(1 
Cojtpvr  polMoUif,  na*B(  of,  936  ;  <l«t«cti(n 

t.i  potaoii,  940:  fttal  <iiMnlit]r.  9^8  i  lu- 

tluntrUl,  yS?  ;  Kjriaiitornii,  987  ;  tnatmenl, 

1137 
i.'ow-|K>x  in  man.  cunil,  tit ;  Ublio8rapl)r, 

6.)6  ;  iuoculUt^l,  638  ;  ntUtion  Ki  vuiol*. 

Cnw-poi    in    tlm   cow,   636 ;    U1>llognt|iliy, 

6&6 
rniiipa  In  lipriliefi,  449 
"L'raXTa'o,"  1088 
CjMic  i1i-pn>«  «u<J  liqnila  bytUtM  JUmhs 

1)36.  1141 
Oj»tic«rcii'  I'ollKlrtMT,  lOld 
C^itk'CTtaa  nueunMOa,  101 4 

I)eAVitx88  in  tyfhuR  \vxtr.  306 
llrhrtLjtii  ill  tTjiliiiii  foTii^,  3&7,  869 
Delirium    Upiiii-uh,    665 ;    ili^iimj)^    647  ; 

ixorl'ld   airaioiiiy.    871;   prognoala,    867: 

rrAtniiiU  ft'»t  iPiirnl  DiauftuiMit,  GTO ; 

■jrmpUiiii*.  Sit.'i  ;  tieati»«nt,  fi6.S 
DeUnum    trvinctu   uiJ   ruarjiltin*  <l«littuw, 

»ti2 
Dcii^f.  376  :  bMtMioIiY?,  3M  ;  tharnrter- 

iHtJca   ami   iimail,   ZIA  ;    ilfeiKnnMis   SMt  ; 

lilntory  and  KCuKrapltUwl  diilriliuliciu,  377  ; 

liifiiluLLIoii,  3t;t :  luortaliiy  an<l  prrgtiMta, 

HI^.1  ;  n-lnp-M.  368  ;  ■viiiinl*  anil  i-iiiii)ilitif 

tion*.    3K:J  ;  ■) in|ito|{na  ami   court*,   379; 

Ueitlliiciil,  361 
Drii^ic  lat>1(  of  ilMtht  lliti(U).  307 
l)r*i|Uaiiuli>iii  ill  warl«l  Xnirt,  138,  ISA 
Dinrrlia-u  il)  aiuwkiic    djanakry,   772 ;    In 

mmulv,  107 
Hiirrtin-n,  ta1iU>*  of  dcatlia  (Imlia),  S0&,  3041 
OiFl  111  ilyietitn}',  433  ;  in  luorpliitiiain,  997  ; 

in    typhu  JWvw,  872 ;    in  rvltov  fatrtr, 

407 
Diet.  iuHiietm  on  I«pro*y.  72 
Dlg<iali««   (Tili-n    ill    Malta  f»v«r,  460  ;  In 

iniall-tK>x,  3;7  ;  in  typhu*  fi*rr,  S67 
Diplitlirrin,    |ir»l-*c*rliitiii*l,    !&'.>;    diart  i>f 

taiiaiiuu  in  llktulily.  162  ;  taU*  of  age  lu, 

lei 

IHlKonuuiia,  S7I 

I>Uti>!iiutii  I'oujiiiirliini.  I0S1> 

Uliitoti^uiiii  i-ia»uiii.  1026 

Dinlomiini  hupatlcum,  1033 

Oirtoiiiuni  hi^rophyoit  K'27  ,, 

DiitoTiium  nctili  huniaiii*,  1029 

rHutOluiitii  iHiii-voiat.iJiii.  1024 

Dlirtarauiu  Uiii(nrl,  1037 

Difrtointiiii  Muvnwi.  102G 

Dbliii't  niiniiiK  and  Taceiualioii,  634 

"Drop'urriit"  In  \r»t\  |Nii«iijlng,  969,  973 

UyiiBRilu.  polMnlnK  by  «n  of,  9&3 

lif^mMry.  408  :  b«ct«nolag7,  418  :  hilitit^ 
grapby,  438 ;  mmpUcaUona,  480 ;  ilU- 
KtiDab  and  prgtriMMH.  431  ;  sUoloRy.  409  : 
fbrutf  <it,   409i  421 ;    motbid    anatomy. 
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430 ;    pnpbyUiiK,    431 ;     n.-lii|^t«    mhI 

•equbU,  4S1  ;  HUffat  of,  4:11  ;  tyuiptonu- 

tulogr.  427  ;  traatmeiil.  tS2 
ll}-ai>iiUT}-,    BciitD,    430  :  s|ip»nrat>ara  of  ill- 

tMtinv.    421  ;    pnnilo  -  gKimnnoui    PDrni, 

42%   428  :   Belli  of  dUeuo^   llfO :   AKge*. 

421  ;  ayiuiitma-,  437 
DrMOitery  and  inalam,  '37 
Dywntan'-  orO'riUc,  430,  4&T  :  vmKtX,  480  ; 

(.■AUirtu),    4£I  ;   hajDwrtUfrto.  associaiw) 

wltli     iiiiiUri^    437 ;     Duliuioiu,     42t ; 

Karbilliu.  430,  4S7 
DjrMVtBry,     vliruuk-,     42f1,     479  ;     morUd 

MUtomy.  43(3 ;  IrMiainQt.  437 
IkytuuUry.  vNikinc   411  ;   cnbtagion.   418; 

ilUtriliiitlnii,  412;  mortal il>',  411  ;  |«rsnml 

(xniililiaiu,  416  :  trUtlnu  (oaltitmlv,  4  III  ; 

to  iiialariii,  414  :  to  ovaMO  bikI  «-<ri(tbvr. 

414  :   t«  Mil,  M'i;  to  water  miJ  fowl, 

415 
DjMjuUrf,  vplilemic,  4O0  ;  c^uio^oiii  411  ; 

niorUIllx.    1  i  I  1    raiiif*.   \09  l  itUtuiu  lo 

aOil,  411  :  >ca->Dli.  411 
DjrxviilKr}-.  lilirinum  or  jamdu-dljililLentic, 

424  i  rif|>air,  -I3S 
UyMrnUry  of  « nr  ui<l  ftuutna,  110 ;  cliiinit« 

aiul  (coMiii,  417  ;  (Mtto^oOi  417  ;  bUUl}'. 

417 
D]rtm>t«ry.  Ublet  of  dnths  (ladU),  30:i,  3M 

EcHi9iArnoc:iT!t  bItt1<1or,  1120;  abaeucs  of 
miiUier  c)it,  II'JS;  liiSlioKnfilir,  1144; 
ctiUMB  ot  tpimtwivonH  i]i-all>,  1IS0;  >Ir- 
vetapment  ot.  1  lUS  ;  <Je<vrloi'in<:nt  of  hrnod 
ca|uiiil«i  Btiil  icritW*.  1107  \  fonualkiti  of 
daiijililer  blulilBr*,  ItOU.  liil-rlor  Sakl, 
1120,  1137;  iMt-lllKtiintoa*  j[n>wtl»«  iis 
WXi;  s.UT\M\.y,  It  I'-';  Quvfiitnl  dlMrlbu- 
ti»ii  III  variaoa  vwsk,  I1U3,  1188;  ttt 
a^«i>  Uydalia  cISviM-,  ItO'J 

SililniM<i<-cui  tiiiil'tlornlari<s  1111 

BeUiupaia.  pacrpvnl,  awl  |)l>M|ihann>  |ii4Noti- 
iiif.  »?& 

Kcnna,  i)i«gHi»ii  frani  ktiioU-pui,  2111 :  in 
toaritt  fuviT,  ir>7,  177  ;  |iittt-vaic«liiaL  £79 

Ggjptuui  ililomols,  li>41 

Kla)>1iiuitiaKl>i  Amliuiii,  lO.HO  ;  rannr.,  1081  ; 
t>4llio]uin-,  10^2  ;  i^yiKplouin,  10(^1  ;  t(Ml- 
wfDt.  10^5 

Klv|.lmiit«t.l  >l><eM«,  1073  ;  [llliolrvy.  IfltB 

):U(.1.M<toia  Xnvt  (In4iB).  3'2.'i 

biiirrk  fwor  (Iiiilb),  33S ;  bililioKniihyt 
^l>2  ;  dUgnooK  Kli),  310  g  MMon'. 
S3C  ;  f«nu>i  of,  %37  ;  lucubaUmi.  34fi ; 
uai>-«|iK-ifi>  itjr  of,  341  ;  (Mlholnglual  uui- 
totoj.  '47 ;  iiropliylaxi*.  350 ;  nU|>«% 
347  :  anumiml  pn-vnlrac^,  ('aUM  138  ; 
•rmptoiuitlulocy,  3lS  :  l»blM  of  uiortAlitjr, 
Va»,  310  ;  tTMtninit,  848 

RjilMODcrol  fKVvr,  314 

Kitl'li'tiili:  ilropfi^-.  47&  ;  illitcno"l#>  470  ;  cpl- 
i.'«i]iioli)(t)',  477  :  ItUtarj,  47£  ;  a]riM|>tMaa. 
Ala ;  tnaluMtBt,  478 


E^fUtU  ill  txfiliu*  (■•rr,  3M 

btiooua  wiacumait  wlUi  ilBwiii  mMmml 

sss 

blpituBk.  TBa ;  hlUlofln^tay.  MM ;         -|| 

797  ;  iliiWMMiN  798  ;  hblary.  7«3 :  pA- 

ol«ty,  »W;  progiUMb,    JW;     

7P7 
£nipUon   in   ilBtigoa,    S80  j    ta 

&0'i  ;   in  iPiM*b«t   103  ;    in 

137.  10^;  lu  buioU-i^i.  IM 
Enilitiou>  III  itiiiAll  |M>(,  iijtl aliii,  ItR; 

hiatiMxrha^      ]M ;       i*UirliiaI,      IM ; 

|i4«iMo-«r]1lwBMUHis  IVJ 
Erapuona,  |iy»mJo,  Oiwtii<Mi>  tnm   omA 

{MI,    310 ;     rlKrumalM.    iHi^ita    ftoM 

»ni«U-i«».  ?l»  

Er}r«ip*U>,    )>i>*i -vat-rinaL    587 

to   *K«lnAtioa.    MU  :    "4»>.   Ml 

ipunirotitliir,    iiVf.  : 

(tabic*)  M>'i,  C>t>4  ;  •'<  -» 

mi>Btal,591  ;  rn<)Uc»'  •. 

&V0 

Kr.TtlitDia,  dUcwMii  from  unall-paa.  Sit 
Bihct    pulKmln^-,    MJt;    iBll  ibwtw,   lit; 

ivtbalivr.  Ekil 
i:iitrnOiplni>  nv**.  lOdS  ;  Ir-iifii  bf.  UM 
IhaiiEltcniv  iulUi«iK«  dti  count  at  vao^i^ 

RxpKMUi-n.  poiMnlng  hy  km  «f,  y&4 
Kyi4   iu   UMOl-pox.   SOS,    Jt33 ;    u    I 

ivvBT,  3&7,  aes 

K&rcy,  tM  UtBii'l^n,  61> 

l'an.j--pi]i*fc  .'■11 

I'ancin  In  •rarlal  frvur,  141 

I'abrlcaU  lln-lia).  314 

P«Ten   ar  liolta.    W4  ;    .lUlrikatfaik 

lUnkig},  SOI* ;  hwmiimI  prvnliBi^ 

IkliW  of  it*ai)i-ntM,  30&,  907 
tlbro*!*  ID  IttticrcoliMta,  ft 
nUrk  UcmaniiuiL.  &8< 
PtUria  !>«.  \W>V  ;  UntNMtl.  1060 
FiUria      RinliUMuK      IIMD ;     •!»?•: 

lOe:^;  ellnkuiiuD,  lOdl ;  liftb)tat,'ltf«U  : 

trMllDDDt,    lOCl 

KtUria  Majiall.aoi.  IMS 

PiUiia  uiH'iuniB.  I0<  e  ;  ila  ilii|iiwi.  1971 ; 

pvrMhiUr.  lti''0 
lUuta  peratana,  I0S7 ;   In  mv«  laU«n. 

484 
Fi!arln  MUfsloU   h'lmlnl.   1044 ; 

IMkSl   t«cl>bl.,IUi.   100ft 

nUria  iu  tl>fl'*'»ttM*fc  1093 

P'MmI,  oa  a  tanrrr  of  fin4>rHiiS|e  ''W  ; 

timn  |i»ii|-T 

foot  ar»l   ri  tMtalaCT. 

fljl!^     <-•  -■  .  i-M- 

W  >■   OW;   IJ  III  III   t   «W^ 

lrni>  '  10  nan,  8W 

FratatT'ia.  &ul ;  UUUiffrafbr.  3M;  ««• 
tjgrtnn.  AO^  :  dia^nuNb  (tah  aipbte  SM  : 
dltliilMtjoii.  Ml }  aUolocr.  &4i«  i  kMan. 


INDEX 


1 169 


501  ;  incubation  and  stage^  602  :  patho- 
logy, 507  ;  syniptoinM,  502  ;  treatment, 
S08  ;  variutiesi  503 

R ALL' BLADDERS,  hydatid  diagDoaix,  113S 

(itngreni;  iu  vaci:iDiitioii.  5117  ;  in  tuesales, 
lOS  \  in  typlius  Ii-ver,  368 

G.iRtro  -  Inti'stiiiitt  diHturbnnceji  in  chronic 
malarial  infection,  3*28  ;  in  whooping- 
cough,  242 

Generative  organs  iu  chronic  alcohol bm, 
864 

Genito-urinary  syatem  in  Malta  fever,  466 

(ieniian  nienAles,  sm  Rnbelln,  117 

GInnden,  513  ;  bacterinlog}',  521  ;  biblio- 
graphy. 525  ;  diugnosia,  619  ;  incubation, 
516;  ill  man,  518;  in  the  honie,  518; 
pathology.  516  ;  symptonm,  513  ;  treat- 
inuut,  524 

Glanders,  iliagnosis  from  amoll-pox,  219 

Glands  in  iscarlet  ftiver,  142 ;  in  tertiary 
Hyphili-s  269 

Glandular  fever,  716;  bibliography,  718; 
course,  720  ;  patholog}',  716  ;  relation  to 
bubonic  plague,  717  ;  treatment,  716 

Gout  and  leail  poiaoning^  981 

Grain  poiaoDing;  792 

Grease.  636 

Gumit,  blue  line  on,  971 

Gunpowder  poisoning,  956 

H*MATO-0HTi.rntiA,  J076,  1080 
HeematoEoa  in  animali,  728 
Hiemogtobinuria  in  malarial  fevers,  323 
HKniogloliinuric   fever,    742 ;   bibliography, 
752;  causation,   745;  temperature.  744; 
(li.ignosiH,  748  ;  geograpliicul  distribution, 
742 ;    pathology    and    morbid   anatomy, 
749  ;    relation  to  malaria  parasita,  745  ; 
symptoms,  746  ;  treatment,  751 
H;emolysiH  in  liFcmoglobiniiric  fever,  746,  749 
Hicniorrhiiges    in   anthrax,    549 ;   iu  yellow 

fever.  400 
Ha^htesli  poisoning,  900 ;  do.  insanity,  901 
Henrt  and    blooil  -  vesneln   in   chronic    alco- 
holism, Bait ;  in  smalt-pox,  227 
Heart  in  beriberi,  461  ;  in  men^tles,  109  :  in 
small-pox,  210  ;  in  typhus  fever,  361,  367, 
371  ;  in  yellow  fever,  402 
Heat-Htroke,  table  of  deaths  (India),  306 
Hemiplegia  in  ineavles,  109 
Hepatic  absceB%  table  of  deaths  (India),  306 
Hepatic  congeKtion  and  inltammation,  table 

of  deaths  (Indin),  306 
Hernia  and  chylous  tnnionr,  1077 
He^pe^  diagnosis  from  small-pox.  218  ;  iu 

milu-ial  fever,  733 
Herpes  tonsurans,  post-vaccinal,  561 
Hydatid   cysta,   1118;    bilirubin  in.  1122; 
canses  of  spontaneous  death,    1120;  de- 
generative changes  in  the  capsule,  1119  ; 
d^F^nerative  itagM  of  dead.  1121  ;  eitra 
capsular    effects   of    growth    of  parasite, 
VOL.  II 


1119  ;  fluid  in,  1126  ;  rupture  of^  1121  ; 
see  alto  Teeuia  echinococcus,  1104 
Hyd.itiil  disease,  1102;  bibliography,  1144  ; 
biology,  1104  ;  prevalence  of;  1112  ;  dia- 
gliosis,  1126  ;  history,  1102  ;  general  clini- 
cal a-ipects,  1124  ;  geograpldcsl  distribu- 
tion, 1116  ;  pathcjogical  anatomy,  1118  ; 
I       physical  signs,  1126;  prophylaxis,  1127  ; 
I        symptoms,    1124 ;     table    of    operations 
I        (Adelaide  Hospital),  1132  ;  treatment  by 
aspiration,  1120;  by  incision,  1129,  1130 
Hydatid  ot  the  bmiti,    1142  ;  of  the  heart, 
1        1U3  ;  of  the  kidney.  1140  ;  of  the  liver, 
I        1133;  orthelnng,li37;  of  the  omentnm, 
I        mesentery,  an<1  peritoneum,  1142  ;  of  the 
I        pleura,  1 138  ;  of  the  spinal  cord,  1 14S  ;  of 
I       the  spleen.   1140;   extrn-vi-ceral,    1143; 
in  various  viscera  of  the  budy,  1123, 1138; 
operations  for,  1129 
Hydrargyria,  tet  Mercurial  poisoning,  932 
Hydronephrosis  and  hydatid  diagnoais,  1127 

1136,  1141 
Hydrophobia,  s«e  Rabies,  692 
Hypnotism  and  alcoholism,  £59  ;  and  mor- 
phinism, 900  • 
Hysteria,  dingnosu  from  rabies,  695 

IcTBRCS.  post- vaccinal,  598 

"  Ignis  sacer,"  793 

Immunity,  vaccinal,  577 

Impetigo,  post-vncciuol,  580 

India,  climate  of,  295  ;  fevers  of,  304  ;  food 
and  habits,  303  ;  geolog)-,  298  :  lieat  and 
humidity,  (table)  30:^ ;  natural  divisions, 
295  ;  physical  geography,  ',^96  ;  popula- 
tion, 303  ;  rainfall,  900  ;  seasons,  299  ; 
eociolc^y,  303 

Indian  hemp  poisoning,  nft  Hasheesh,  900 

Infectiou,  septic,  and  kiuils  of  lymph.  698 

Infectious  diseases  coexistence  or,  286 ; 
bibliography,  292  ;  various  com  plications, 
287  rt  !.rq. 

"Infectious  roseola"  or  "Infectious  rose* 
ra-Hh,"  120 

Influenza,  dingnosis  from  small-pox,  215 

IiijurieR.  table  of  denths  (India),  305 

luHanity  after  small-pox,  211 ;  dlagnosia 
fron)  rabies,  696 

Insomnia  in  toliecco  poisoning,  916 

Intermittent  fever  (India),  317;  different 
types,  317  ;  Jnculntion,  319 

Iiitestinal  hiemorrhage  in  amtebic  dysentery, 
777 

Intestinal  perforation  in  nmcebic  dysenterj', 
778 

Intestine  in  amcebic  dysentery,  764  ;  in 
psorospermosis,  1005  ;  in  yellow  fever,  402 

Intestines,  pab«faction  in,  792 

Intoxication,  alcoholic,  and  phosphorus 
poisoning,  925 

Intoxication,  oismlc,  and  phoaphorus  poison- 
ing, 925 

Iodide  rash,  diagnosis  from  sintll-pox,  219 
4f 
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IrrilntiiHi  in  ciiiitlueut  ■nia)l-)H>x,  201 

jAi'xnu-R  in  liirmiiRloliiiumc  fever.  746  :  in 
hi')Kilii-  liyiiiitiilH,  list:  in  phtupiionia 
lH>iiH>nin);,  P'J'J  ;  in  yellow  Ti'Ttr.  4ii0 

JoiiitM  ill  nloiliolism,  f  64 ;  in  tertiary 
l•}'I>llili^  ^08 

KKiUTm!>  in  »malt-p(ix,  20S.  'JSU ;  in 
ky|<liili>i.  -l'C\%  'l^'i. 

Kitimy  ilis<«-«  in  lopmay.  54.  M 

Kiilni<y!i  in  rlirxniio  alottholism.  S60 :  in 
<-hn<nio  malxrial  inrnvtion,  3;K  ;  ia  h^mt^ 
fliiliinnrn-  frvifr.  747 ;  in  ft-arlet  fev*r, 
l''S  ;  in  ttiuall'pM.  227  ;  in  v»llow  fevier. 
403 

t.\MtliT'!>  f^nlvMt.^iA^ntoBii'  fmoi  n>iiM,<9.'i 
ljtnla<<#\i|ii>    ilt<v«i«    mJ     hrpaltc    Ir>Uli<] 

.Iv-V"'*-!*-  U^y* 
I.miifttts  m  laiML-Jo^  l(Mt,  11$ 
lA^^tl4^1'Iy|<tui^  Sti4 
Uihyn^av    iVl :    WNi.ipr»i*y,   ?07 ;    .Jia- 

liTt.^wx,  W* ;  <)u^t«i>  JniBi  Wrtrri.  4*1  ; 

H»:^.^1.VJ.  ^V>  ;  )it\V'^'"^^  ^^  ;  »B-if*p::- 

l^)i:ly    -y'.    amaaal*    t«,    >06 ;    syrsi^^tsA. 
*.V  ";  tTwaliw^l.  W* 

liT.i.i   ;vii*iT;',Tic,   WS  :    ttr^Ji,  vstL-Ksm.'^  tf- 

Sifr  .    .■'■■....,    >■\T.-■..7.^^.s    fl    PrJ  ;    iii 
Ct:,>.v    J->r"  .    t  .-...'.i\-.y:s^    j">",  :    ■■.-.»■;■- 


Li-'al  applications  in  mnmpa,  237  ;  in  iinall- 

pox,  230 
Loss  of  cunililion  in  glanders,  513 
Liiinbaj.-o,  diagnoiua  Iroiu  tniall-pox,  318 
Lunf^  in  acnte  malaml  {•oi.wnini^  Vl'  :  lb 

actiDomycosiii,    S5 :    in    cbrtHiic    nulin^I 

infecti'in,     328  ;    in    glaudcn,     MS :    ii 

typhiii  fenr,  363.  304 
Lymphatic  friamb  in  leprcvr.  55 
Lymph -scrotum,  1077  ;  xrtA\ii.ei.\.  10^S 

MAOrt-Sin  nnooth  lepro»T.  f-l 

Mailiin  foot,  arr  My<vtnn.>.  W 

.Malaria  (India  .  30>  :  in  dYscaicrr.  V.K 

Malaria  pemiciota.  730 

Malarid  cachexia.  736  \  InZias,  ZX  :  :»:- 

meat.  741 
Malarial    feiw.    T21  :    l.i>.Ti^r»tAT.   T;; : 

fv>m plications  aihi  ivbtL^.  7;C  ;  {Lacb-x-. 

7^7 ;  e'.i.-JiVT-    "-'  ^  «»-fcrfc:.i.ia;  ca-t'. 

b-.:ti,-io.  ~'it :  Li^'on;^  i».'Q«.  7-1  :  mrt:* 

ti.-«,    731:    rafli^E-    ;■?    =.f*rr3  i.    7:.^ . 

ai:T-V;i    a:L^.~c:.y.    Tis*  ;    T'r.«r'».-v;cn&.  x. 

7i7  ;  fcv"^*^    "S^  :  tittt/i yliiik.  TSv 

■eas.'vi.al  t*-''^t.'.    7^  :  rya.wji^  'X'.  , 

tnra:  ::.«£'..  7J^ 

:;-   SS4 :    :erCiacr»;iiT,    UTi  .    Tavaa.   tl. 
SA*  :  tciiiruv'-*^  fcia^i-iTi-..  TzT  .   vtm; 

-.1.  S?;  ;  =«inKT-  ?^ 
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Mi-liiiite,  poisoning  by  uite  of,  G58 

Meuiiij^ititi  iu  dt^lirium  tmiiciiB,  Sn? 

Menstruation  in  It-ail  poimiuiniir,  972 

Muutal  ilifloriler  in  Dii-iu<1t!<^  109 

Muruurial  errthinni,  9:13 

Itk-rcurial  poisoning,  930  ;  T)f  the  sliin,  933  ; 
uaiises  of,  930  ;  di'tculion  of  poison,  935  ; 
ilii^^nsis,  9;t'2  ;  eliiuiniition,  935  ;  morbi<l 
anntomy,  93.'i  j  pnsventives,  933  ;  nyni])- 
lonut,  931  ;  in  animaJa,  93-1  ;  treatrueut, 
938 

Mi'bilHiliiim  and  alcohol,  841  ;  in  leail 
poisoning,  982 

Metallic  poisoning,  forms  of,  920 

Mctostosia  in  niiiiiips,  235 

"Miliary  ubHccwt"  iu  rtbiea,  698 

Milk,  poisonous,  791 

Mori'hiniHin,  8S3 ;  afler-cnre,  899;  biblio- 
grnphy,  900  ;  clansea  of  jiatU-nts,  866  ; 
[liagnoKiN,  892  ;  morphine  injection,  885  ; 
|iathologicat  anatomy,  891 ;  proitnosi)!,  892 ; 
aymptoznn,  moral,  889 ;  ]>hysicnl,  891  ; 
trentnicut,  893 ;  withdrawal,  NyniptotDii 
of,  894 

Morphiomnnia,  8S3 

*'  MiK'oiifi  iIlsuiusd"  in  whooping-cough,  246 

Mucouii  nirmhreiiies  in  lejirosy,  57  ;  in  unall- 
pox.  'I'ib  \  in  ti^rtiary  rypliilis,  'ijG6 

MunipH,  'i;i3  -,  bibliography,  2^7  ;  conijilica- 
tionii,  235;  ilingnosis,  236  ;  mor1>id 
anatomy  and  patliology,  233  ;  syniptoms, 
234  ;  trentnient,  237 

MiiRck'S  iu  alcnlioli'im,  864  ;  in  lead  poison- 
ing, t*74  ;  in  measles,  110;  in  terttor}' 
Rvphilio,  269 

Mi:»hrooni  poisoning,  807  ;  diagnoBia,  808  ; 
prognosis,  808  ;  symptoms,  808  ;  treat- 
ment. 808 

My(:ctoiiia,  90 

Mvetitis,  chronic,  in  chnmic  alcoho^Lim, 
863 

Myelitis,  disseminated,  in  measles,  110 

KEnno  i.ETRAnoT,  479  ;  bibliography,  486  ; 
diiiguosis,  48u  ;  etiolog}'  and  jiathology, 
484  :  geograpliical  distribution,  47D ; 
history,  479  ;  local  distribution,  481  ; 
pathological  anatomy,  483 ;  Hyraptoma, 
481  ;  treatment,  485 

Nemntlielminthes,  1030 

Neriiatoda,  1030 ;  anatomical  description, 
1030 

Nephritis,  acnt«,  diagnosis  from  Fmnll-pox, 
21s  ;  iniicarlet  fever,  156, 175;  iu  whoop- 
ing-cough, 246 

Nerve-centres  in  acute  mnlarial  poltioning, 
327  ;  in  chronic  malarial  infection,  329 

Nerve  lesions  in  whooping-cough,  244 

Nervous  syeteni  in  chronic  alcoholiHm,  862  ; 
in  lead  poisoning,  972  ;  iu  leproiiy,  58  ; 
in  Malta  fever,  468 ;  in  putmonary 
anthrax,  543,  548  ;  in  rabies,  698  ;  in 
scarlet  fever,  143  ;  iu  smoll-pox,  210;  in 


secondary    syphUis,     264 ;     in     tertiary 

syphilis,  271  ;  in  typhus  fever,  364 
Neuralgias  in  tobacco  poisoning,  917 
Neuritis,  arsenical,  994 
Neuro-Tetinitia  in  lead  poisoning,  976 
Nitro-  and  1 1  in itro -benzole  poisoning,  causa* 

tiou,  951  ;    diagnosis,    952;    symptoms, 

951  ;  treatment,  953 
Nitro -glycerine  induNtrial  poisoning,  957 
Noma  in  measles,  108 
Notilication,  compulsory.  In  measles,  112 
Nutmeg  liver  and  hepatic  hydatid  diagnosis, 

1135 

Ocn-PATion  in  beriberi,   459 ;  in  alcnLoI> 

iHni,  851 
Odour  in  typhus  fever,  361 
(Edenia  in  beriberi,  446,  451  ;  in  confluent 

small-pos,   201 ;     in   natural    small-pox, 

196 
Oliguria  in  lead  poisoning,  970 
Opium  iioisoning,  874  ;  acute,  876  ;  biblio- 

gnipljy,    900 ;    chronic,    in    adults    (m« 

Morphinism),  883  ;  chronic,  in  children, 

882;    dioguosi'S   878;    mOrbiil  anatomy, 

879  ;  opium-eating,  883  ;  opium- ttmoking, 

884  ;  treatment,  S79 
Orchitis     in     lymjib  ■  scrotum,    1078  ;      in 

malarial    fev^r,    733 ;    in    mnmits,    235 ; 

in  Hmall-)iox,  211 
Oriental     sore,    486  ;     biblii^p^pliy,    496 ; 

diagnosis,   489  ;   etiolngj-,  492  ;    history, 

487  ;    patholog)',  490  ;    ineubatioD,  49<i ; 

symptoms,  487  ;  tieatment,  495 
Ossoous  system  in  secondary  syphilis,  265  ; 

in  tertiary  syjihilis,  268 
Osteitis,  syphilitic,  268 
Osteomyelitis,  post- vaccinal,  598 
Otitis    in    mea-ilus,    108,    116;    in    scarlet 

fever,   151,   173 ;   iu   secondary  syphilis, 

262 
Ovarian   and   parovarian    cysts    and    renal 

byiiatids,  diagnosis,  1142 
Ozyurisverniieularif^  1035;  symptoms,  1037; 

treatment,  1037 

pAi.DniflK,  art  Malarial  fevers,  313,  721 

Paralysis  agitans  an<)  mercnrialism,  9S2  ; 
general,  of  the  insane,  and  mercurialiam, 
932 ;  in  lead  poisoning,  973,  987 ; 
muscular,  in  typhus  fever,  365,  375 ; 
pseudo-general,  and  lead  poisoning,  977 

Paresthesia  iu  l>eriberi,  447 

I*araaite  of  malarial  fever,  72S ;  of  testivo- 
autumnal  fever,  727  ;  of  quartan  fever, 
725 ;  of  Urtian  fever,  725 ;  of  the 
irregnlar  malarial  fever,  726  ;  action  of 
quinine  on,  739  ;  clasdn cation,  728  ; 
correlation  of  symptoms  with  life-history, 
729  ;  RagellatA  form  of,  727  ;  inoculation 
experiments,  729 ;  oataids  the  body, 
728 

Poraallea,  Internal,  1003 
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Psrwiites,  inteBtiaal,  in  beriberi,  456 
Paresis  in  beriberi,  448 
"  Parrot  tongtie  "  in  typhus  fever,  35" 
Parrot's  bosses,  282 

Pasteur's  experiments,  "05 ;  treatnient  of 
mbias  707  ;  intensive  nietliod  of,  709  ; 
simple  method  of,  708  ;  sUtislii.8  from 
Paiteur  Institute,  710 
Pellagra,  800  ;  bibliography,  807  ;  causation, 
801  ;  diagnosis,  80-1 ;  geographical  dis- 
tribntiou,  800 ;  patholo^tj,  803 ;  pro- 
gnosis, 804  ;  symptoms,  802 
PemphiguH,  dia;^osi8  from  small-pox,  220  ; 

post-vacciiial,  581 
Periostitis,  nypliilitic,  288 
Peripheral  nenrilii  in  typhns  fever,  367 
Peritonitis  in  amiebic  dysentery,  763 
Phlebitis  in  small-pox,  211 
Phlegmasia  dolens  in  typhus  fever,  375 
Phosphorus  poisoning,  920  ;  diagnosis,  925  ; 
forms  of,  022 ;    industrial.  927  ;    morbid 
anatomy,  926  ;  mortality,  924  ;  symptoms, 
921  ;  treatment,  927 
PliosphrtruspoisouingandhipmorrhBgic  small- 
pox, 926 
"  Phossy    jaw "   in    industrial    phosphorus 

poisoning,  928 
Plithisis   pulmonalis  and    pleural   hydatids 

dingnosis,  1138 
Picric  ncid  poisoning,  958 
Pigmentation  in  small -pox,  211 
"  Pink-eye  "  in  rubella,  120 
Pitting  in  small-)>ox,  211 
I'lagne,    snpplement  to    article    on,    1150  ; 
gi-iigrapbicftl  distribtitiMn  of  plugne,  IlfiO  ; 
lawi  of  quarantine,  1101;    tlierapeuiius, 
11 -.0 
Plasiiio'lia  in  tertian  fever,  725 
Platylieliiiinllies,  1007 
Pleunl    effnsion   and    pulmonary    hvdatids 

dliigiir>si«.  ]]2/,  1136,  1139 
Plnmliisin,  see.  Lenri  poisojiiug,  962 
Plumbism  anil  inerciirialism,  932 
Pneumnnio  and  rnalnrin,  737 
Pneiinioiiia    in    delirium    tremens,    863  ;    in 
farcy    (hnman|,    520 ;    in    typhus    fever, 
363  ;  in  «-lioo|iii}g-coiigb,  215 
Poisoning  by  food,  737  ;  " itccidental "  nature 
of,    790  ;    causation    of    fever    in,    7S9 ; 
example  of,  7!'9  ;  "  putrefactive  "  bacteria, 
73!>  ;      putreraclive    processes      in,     7S7  ; 
syiaptoitLs,  790  ;  treatment,  791 
pDrrigo,  pr)slvaci:inal,  080 
Porter,  composition  of,  843 
Pregnancy   and    niea-sles.    111  ;     and     phos- 
phorus  poisoning,  924  ;    and    small -pox, 
211 
Prickly  heat,  diamiosis  from  small-pox,  219 
Pseudo-tabes  in  lead  poisoning,  977 
Psoriasis,  post- vaccina!,  581 
Psorospermosis,    1003  ;    as  general    disease, 
1000  ;  as  local  disease,  lOOj;  bibliography, 
1005  ;  pathology,  1003 


Ptomaine  poisoning.  737,  792 

Ptyalisiu  in  mereurialism,  932  \  trMitmeat, 
936 

Pulmonary  lesions  in  whooping-cough.  244 

Pulmonary  tuberculosis  in  chronic  alcohol- 
ism. 862 

Pulse  in  amabie  dysentery,  776  ;  in  heri- 
beri,  450 ;  in  lead  poiiiOnlng,  970 ;  iii 
measles,  106;  in  acartet  fever,  140;  iu 
small-pox.  195  ;  in  typhus  fever,  361  ;  in 
yellow  fever,  399 

Pupil,  pin-point,  in  typhns  fever,  357.  365 

Pus  in  glanders,  filS 

Pyemia  iu  small-pox,  210 

Rabies,  692  ;  bibliography,  715  ;  diagnwda. 

695,  696  ;  etioloijy,  699  ;  immnuity.  706  ; 

incubation,  693  ;    morbid  anatomy,  697  ; 

organism  of,  700  ;  paths  of  iufettioo,  702  ; 

prognosis,  696  ;    prophylaxis,  714  ;   stat- 
istics,   693  ;     symptoms     in    nian,    694  ; 

symptoms  in  do;>,  6t6  ;  treatment,  B«hi»', 

709  ;     treatment,    oM,    704  ;    treatment, 

Pasteur's,  707  ;  treatment,  scrum,  711 
Race  and  climate,  influence  on  leprosy,  78 
Race  in   beriberi,    4.'i9;    in    malarial  fever, 

IIZ  ;    in  ni^ro  lethargj',  481  ;  iu  ycUow 

fever,  393 
Rash   in    constitutional    syphilis,    251  ;    in 

typhus  fever,  357,  358  " 
Rashes,    meiisUiial.    diagnosis   from    iRull- 

poi,    216;      pustular,     iu     fany,    519; 

urticarial,  after  puncture  of  hydatid  cvi!t«, 

111-5 
Raynaud's  ilisease  and  ergotism.  799 
Red-«ater  fever,  740 
Reflexes  in  berilxiri,  450 
Relapsing    lever,    tabic   of    deaths    i  Jndli , 

307 
Remiiteiit  fever  (Indin\  319  ;  com  plications 

322 ;    moditicaticm  of  loriii,  3:il     «■■''   ; 

pernicious  torm.  323,  33]  ;  remi'wiou,  3^10  : 

symptomatolo);y,      32U  ;      typho-iualan^ 

form.  322.  331 
Renal  iliscase  in  measlc,  108 
Respiration  in  typhus  fever,  363  ;   in  am(f  W 

dysentery,  776  ;  in  scarlet  fever,  140 
Respiratory  system    in    chronic    alc:iholi«m, 

Stil  ;  in  Malta  fever,  467  ;  in  pulmonary 

anthrax,    642,   547  ;    in    small-pox,    209, 

226 
Retinitis  in  secondary  syphilis,  254 
Retreats  for  morphinists,  893  ;  licensed,  for 

inebriates,  872 
Rhabdonema  intestinale.  108S ;  bibliography. 

1090  ;  habitat,  10S8  ;  treatment,  1090  ' 
Rheumatism,  articular,  in  scarlet  fever,  1  ;•:'., 

175  ;  in  small-pox.  211 
Roburite  poisoning,  955 
Riitheln,  diagnosis  from  small-ptoz,  215 
Roseola,  syphilitic,  dtagnoeia  from  ^nialt-pox 

215 
RuLiclIa,  117;  aberrant  forma,  119;  biblio- 
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fcnipliy,  l'J2  ;  coni)>Iications  and  (ef]ucls, ' 
WA;  etiolofiy,  IIT;  iucubation,  117; 
]jri>};uD>K  119  ;  |>mphylaxiH,  122;  re- 
lapse, 119;  Hymptoms,  116;  comiiared 
with  iiii'iLslt'S  flud  scarlet  fever,  121  ;  tnot- 
llll^ut,  120 

ScARi.ATiXA  ntii^iuosA,  134  ;  lualigua,  135  ; 
HiiuplBX,  133 

ijiurlatiual  [lysmin,  IM 

"  Scar]  atiiii  lie."  164 

Si-arltt  liiver,  12*^;  aWrrant<-aae»,145  ;  biblio- 
griipliy,  178  ;  complications,  160,  159 ; 
iliajpi'iHJH,  147;  epidemic  type,  fotolity, 
127  ;  cxuretioiiK,  144  ;  hintory,  prevalence, 
122 ;  iiicubutiou,  132 ;  individual  suit- 
ueptibilitr,  130;  invaidon,  133;  morbid 
Anitniiiy,  liitl :  pnlliolngy,  lt12  ;  prognoHiH, 
149  ;  Tclapiw,  162  :  leaional  prevalence, 
12^  ;  -chart!!  of,  12(f ;  npreail  aud  iurect- 
ivity,  \'i%;  i^yinptom.t,  a- alyxiM  of,  13ti ; 
cniii|inru<1  with  rulwlla  a-^d  measles,  121  ; 
ta1>li"i  of  mortality,  126,  128,  131  \  treftt- 
muiit,  1G9 

Mcavlet  fever,  "  fil»ortive,"  146;  (luerperBl, 
I4d  ;  "Mmi-mnlignaiit,"  136  ;  septic, 
134;  aiiuple,  133;  Buripca],  145;  toxic, 
135 

Scnrlct  fever,  iliannoMis  fVom  «mfiU-pox,  213 

Sckmsis,  diiiseiuiuuteil,  ai:d  uereurialism, 
93-2 

Secou  Inry  tonsillitis  in  Hcarlrt  fever,  158 

8cgrti,'tttiun,  compulsory,  in  li-prosy,  79 

SeTou.<  (-IfusionH  in  measles,  108 

Serum  treatment  in  anthrax,  S51 ;  in  rabies, 
711  ;  in  snake-bite,  833 

Sex  in  arsenic  poisoning,  996  ;  In  beriberi, 
459;  in  hydatid  diseaKe,  1117;  in  Ifail 
jioi'-oniMg,  968,  972  ;  in  malarial  fever, 
7'J3  ;  in  ni-gro  lethn^y,  481  ;  in  scarlet 
fever,  131.  149  :  in  «mall-pox,  185,  222  ; 
iu  y.-llow  fever,  393 

Sicareit,  poisoniui!  by  use  of,  958 

Simple  coiiiiuuuil  fever,  314 

Skin  in  alcoholinui,  804  ;  iu  amrehic  dynen- 
tery,  776  ;  in  actiiiomycoHiK,  85  ;  in  1e]>- 
rosy,  56  ;  in  phosphorus  i>oisouiiig,  923  ; 
in  pulmonary  anthrax,  543 ;  iu  Hcorlet 
fever,  145  ;  in  xmnll-jiox,  207,  224  ;  iu 
tertiary  syphilis,  266 ;  in  yellow  fever, 
399 

F'leeping  siclcneaa,  «m  Nqjo  lethargy,  479 

Small-pox,  183  [  after  revaceinution,  207  ; 
Uildioj^raiiliy,  232 ;  climate  aud  seatfon, 
18G  ;  cnmplicatiomt,  207  ;  confluent  modi- 
licit,  202;  confluent  natural,  200;  con- 
In^' la  usnei>it,  186;  convalescence.  211  ; 
diogiio-ix,  212  ;  discrete  moiliUed,  199  ; 
iliMTetu  natural,  109 ;  duration  of  in- 
feiti'nis  )<eria-J.  212;  eruption,  192; 
lixmnrrhnf^  or  block,  203  ;  history,  183  ; 
inculjatinn,  187  ;  initial  rashes,  189.  222  ; 
initial  nymptwms,  188,  222 ;  iu  tlte  ftetus, 


207  ;  inoculated,  200  ;  moilided,  107  ; 
murbid  anatomy,  224  ;  morbid  anatomy 
of  hEcniorrbtLicic,  2~*7  ;  natural,  198  ;  uun- 
ing  iu,  228  ;  prevention  of,  232 ;  prognosis, 
220 ;  in  conHuent  moditted  and  conflneut 
natnrol,  223  ;  in  htemorrhagic,  224 ; 
pseudo  -  life  III  orrliagic  coses,  206  ;  rare 
forms  of  dincrete,  with  nervous  syniptomM, 
200  ;  rare  fomiH  of  erujition,  206  ;  second 
attacks,  207 ;  sequels,  211  ;  susceptibility, 
184  ;  symptoms,  195  ;  taUes  of  mortality, 
221  ;  treatment,  227  ;  vesicular  and 
pustular  hsmorrhngic,  204  ;  without 
eruption,  199  ;  see  alio  Variola,  639 

Small-pox  (India),  Uble  of  deaths.  305 

Snake-poison  and  snahe-bite,  809  ;  biblio- 
graphy, 839;  ctasNiflcation  of  poiionous 
su:ikes,  809  ;  immunity  of  snakes,  838  ; 
morbid  anatomy,  818  ;  poison  apparatus 
and  nifu  aidxui  of  bite,  809 ;  prognosiii, 
826 ;  recent  remedies,  629  ;  serum  treat- 
ment, 833,  83r> ;  symptoms  of  bite  of 
Auxtralian  species,  818  ;  of  cobra  bite, 
816;  of  rattleiiuake  bite,  817;  of  viper 
bite,  617  ;  treatment,  828 

Snake-venoms,  8<)9 ;  action,  physiological, 
818  ;  Action  on  blood  and  blood-vessels, 
620,  823  :  iinalogy  lietweeii  vurious  pro- 
cesses of  hydration  <lue  to  vital  activity 
(table),  815;  composition,  SIO;  description, 
810  ;  effect  of  temperature  ou,  813  ;  effect 
or  various  reof^nts  on  toxic  properties  of, 
814  ;  etTecl  ou  animals  other  than  niam- 
mals  827  ;  effect  on  blood  corpuscles, 
820  ;  on  blood -pressure,  824  ;  on  circuln- 
tinn,  824  ;  on  gases  in  blood,  822  ;  ou 
germicidal  nctinn  of  i«rum,  823  ;  on  uer- 
vniis  xystem,  825  ;  on  temperature,  826  ; 
efl'eeU.  further  pathological,  826  ;  elimiua- 
tion.  816,  P35 ;  method  of  ahaorptiou, 
916  ;  reactions  (lubte),  312  ;  toxic  value  of, 
827 

Sod  in  relation  to  yellow  fever,  3i>3 

Sjiiiuil  cord  in  leprosy.  fi'J  :  iu  raUies,  696 

Spirits,  coni|>o»ition  of,  815 

Spleen  in  acute  ninlurial  poisoniDg,  327  ;  in 
chronic  malarial  infection,  328  ;  in  Icproay, 
59  ;  in  malarial  cachexia,  736 

"  S]i|tniic  ajiopleiy  "  in  animals,  630 

Splenic  fever,  net  Anthmx,  625 

"St.  Anthony's  Fire,"  793 

Stenosis  of  the  boHel  oiler  amcebic  dysentery, 
767 

Stomach  in  yellow  fever,  402 

Stomatitis  in  measles,  107  ;  niccrative,  in 
tn'urlet  fever,  158, 177  ;  ulcerative,  in  po*t- 
scorlaiiual  Tneasles,  291 

Stools  in  amosbic  dysentery,  772  ;  examina- 
tion of,  775  ;  in  yellow  fever,  401 

8troD^'yli.I&.  1038 

Strongylns  longevaglnatus,  1039 

SubciitaneouH  tissues  in  small-pox,  207 

Sulphonol  poisoning,  912 
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SwelliDg  of  muscKi  in  beriberi,  4S0 ;  of 
lymphatic  glaada  in  beriberi.  450 

Syphilis.  251  ;  conditions  modifying  course 
of,  257  ;  eruption,  relapses  of,  256,  278  ; 
hypothesis  of  duality,  252  ;  intlueiice  of 
treatment  on  eToliition  of,  259  ;  luode.'i  of 
vommUDicatiOQ,  260  ;   period  of  latency, 

255,  262  ;  "remainders,"  250,  278  ;  second 
infection,  258 ;  Hyminetry  iu  secondary 
symptoms,  25C  ;  symptoms,  primary,  253; 
secondary,  254,  277  ;  tertiary,  or  sequels, 

256,  266  ;  table  of  stages  and  syinptoms, 
257  ;  transmission  of  inherited.  261  ;  treat- 
ment, 259,  274  ;  with  reference  to  mar- 
riage, 273 

Syphilis,  acqnireil  am!  inherited  contrnsteil, 
282 ;  acquired,  diagnosis  of,  277  ;  in- 
herited, 261;  diagnosis  of,  279;  from 
small-pox,  215,  218 ;  iulluence  of,  on 
vacciuiition,  583 

Syphilis,  vaccinal,  60]  ;  biblio^aphy,  618  ; 
case  of  invaccinated,  608  ;  causation,  606  ; 
clinical  history,  606 ;  differential  diagnosis, 
611  1  English  cases  (table),  605  ;  meLho>ls 
of  infection,  610  ;  methods  of  inquiry, 
clinical.  603  ;  statistical,  602  ;  symptoms, 
609  :  \sX>\rM  of  symptoms,  613,  614 

Syphiloids,  253 

T.ESIA  CAN-IMA,  1016 

Twuin  cchiuocoi.'cus,  1104  ;  biblic^raphy, 
1144  ;  description,  1104  ;  growth  of 
the  proscolex,  1106  ;  sterility,  ]11'2  ; 
varieties,  1110  ;  see  aiiv  Echinococcus 
blailder,  1120 

TiHnia  (lavo-puni'tatn,  1016 

Tienia  Madagascariensis,  1016 

Taiiii^i  mediocanelliita,  1009 ;  geographical 
distribution,  1011 

T«nia  Knliuni,  1012;  gwigrapliical  distribu- 
tion, 1013  :  location,  1014 

Ta?ui»iiie,  1009 

Tapeworms,  classification  of,  1008 

Tea  iinisoiiiui.'.  913 

Teeth  in  hiTe.lito-,«yphilis,  281 

Temperature  in  coullueiit  sniall-pox,  201  ; 
iu  Malta  fever.  467  ;  in  measles  105  ; 
in  natural  sma,!!  -  pox,  195;  in  pulmon- 
ary authrax,  54*1;  in  scarlet  fever,  HO; 
ill  typhus  fever,  360  ;  in  yellow  fever, 
.■i98 

Ti^uipernture,  influence  of,  on  dengue,  379 

Tciitstuus  in  ariKi'hii:  dyscntfry.  775 

Testes  in  leprosy,  59  ;  In  tertiary  syphilis, 
270 

TetauHi,  diasiiosis  from  rabies,  695  ;  post- 
vacL-inal,  598 

Tetany  in  (uensles,  109 

Thermic  or  ardmt  fever  (India),  315 

Thrombosis  in  snake  poisoning,  819  ;  in 
typhus  fever,  307,  375 

"Tobacco  angina."  917 

"Tobacco  heart,"  916 


Tobacco  poisoning,  symptoma  of,  913 

Tongue  in  leprosy,  57  ;  in  scarlet  fever,  141 

Tonite  poisoning,  956 

Tonsils  in  scarlet  fever,  158,  165,  171  ;  in 
secondary  syphilis,  254 

"Toxic  hysteria  "  in  lead  poisoning,  973 

Traumatic  delirium,  865 

Trematoda,  1022 

Trichina  spiralis,  104S  ;  distribution  in  body, 
1052  ;  geographical  di--triiiution,  105;j  ; 
life -history,  1049;  proper  host  of,  1051  ; 
vitality,  1052 

Trichiniasis,  1053  ;  diagnosis,  1056  ;  history. 
1054  ;  mortality  from,  1056  ;  prophylaiis 
1058  ;  symptoms,   1054  ;   treatment  1057 

Trichiniasis,  diagnosis  from  beriberi,  461 

Tricbotruchelida,  1046 

Tubercnliu,  5 

Tubercnlosis,  3  ;  acute  generalised.  38  :  after 
small-]M)x,  211;  aviiin,  5;  bibliography, 
41;  diagnosis,  38-40;  etiologr.  'M:  ti- 
[lerimeutal,  17  ;  by  feeding,  20  :  by  in- 
halation, 24  ;  by  inoculation,  1 7  ;  Ini- 
munity,  in  animals,  32 ;  in  man,  33 ; 
immunity,  local,  of  tissue^  31  ;  in  lepnihv. 
5t,  59  ;  in  measles,  102  ;  niicroneopical 
apjiearanees,  6;  modes  of  infection.  Iti ; 
ditto  in  auimala,  24  ;  ditto  in  man.  25 : 
of  the  alimentary  tract,  13  ;  of  the  bones, 
14  ;  of  the  brain,  13  ;  of  the  joints.  14  ; 
of  the  kidneys,  14  ;  of  the  liver  and  splreii. 
14  ;  of  the  lungs,  9  ;  of  lymphatic  gUn<!s 
13;  of  meninges,  12;  of  peritoneum.  12; 
of  pleura,  9  ;  of  the  skin,  15  ;  of  ,-npra 
renal  capsules,  14  ;  patbolo^ital  diu,:nri-is 
35;  jmlholofjy,  15;  preventive  niia-iire-> 
30  ;  (iroguosis,  40  ;  sources  of  infevtifn, 
37  ;  by  nu^t,  etc.,  30  ;  by  milk,  2y  ; 
by  sputum,  '28  ;  spreail  of,  in  the  U»!\, 
26  ;  symptoms,  36  ;  treatment,  41 

Tuberculosis,  pulmonary, caseous,  9  ;  chruoi.. 
10  ;  fibroid.  11  ;  miiiary,  9 

Tumour,  ovarian,  and  liejmtic  hy>l:iti>l: 
diagnosis,  1137 

Typhoid  fever,  sero- diagnosis  1145  ;  atTl - 
niiTatirin  iihenomeiion,  tlio,  lUii,  IIJ*; 
bibliography,  1149;  modi  li  cation^  vf 
Widal's  methods,  1147  ;  quick  method  ui 
test,  1146  ;  slow  methoiis,  1145 

Typhoid  fever  and  malaria,  737 

Typhus  fever,  353  ;  bacteriology,  3.)'i  ; 
bililiograpliy,  376 ;  cliuleal  descrijitiin. 
356  ;  complications,  366,  375  ;  eon'*T.iiti\f 
slages,  356  ;  convalescence,  37tj ;  ens:*. 
359  ;  diagnosis,  368  ;  etiology,  354  ;  iii- 
cubation,  356  ;  mean  duration,  3.1'.' ; 
mortality,  370  ;  pathological  lesions.  371  : 
predisposine  causes,  356  ;  prognosis,  370  ; 
relapses.  359  ;  sequels,  375  ;  treatnicut, 
371  ;  varieties,  368 

Typhus  fever,  diagnosis  from  small -poi, 
215 

Typhus  fever  (India),  Ubie  of  deaths,  307 
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Ulcer,  (IncQiicuIar,  1061 

Ulcerution,  in  glauders,  514  ;  in  nodular 
leproity,  50  ;  m  tuiootli  leprosy,  52 

Ulcuration,  intoitinal,  in  Intltaa  fevers,  341  ; 
Hiililin^^al,  in  whooping-cough,  'lk\  ;  vac- 
ciua],  aud  glandular  alisceAS,  C96  \  and 
vaocitial  chiuicre,  611 ;  and  vaccinal  ayphi- 
liH  (taMu),  616 

"  UratfHis  "  in  lead  poinnning,  981 

Uni'mia  in  Bcorltt  fever,  17t> 

Urethral  fever  (India),  3'JS 

Uric  acid  in  lead  poisoning,  932 
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ill  malarial  fever  (India),  325;  in  iiitro- 
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Voceiiiatiou  and  cancer,  627  ;  and  epizootic 
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lupus,  622;  and  "scrofula,"  623;  and 
tuliercic  618  ;  bibliography,  628 
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628,  635,  656,  684  ;  causes  of  present 
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clusions (129  ;  duration  of  disease,  672  ; 
efficient,  how  secured,  676  ;  efticient, 
necessity  of,  675 ;  general  symptoms, 
562 ;  influence  of  exanthems  on,  582 ; 
influence  on  infant  mortality,  585 ;  on 
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of  storing,  632  ;  marks  of,  compared  with 
death-rates,  677,  678  ;  method  of,  and  the 
vaccinator,  633  ;  mitigation  of  severity  of 
attack  by,  672  ;  normal,  558 ;  objections 
to,  558  ;  of  young  children,  629  ;  period 
of  eruption,  559  ;  perioil  of  incubation, 
558  ;  practice  of,  652,  657  ;  protection 
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616  ;  bacteriology,  642  ;  changed  inci- 
dence since  vnccliintiou,  GGl  ;  distriliu- 
tion  (table),  663;  immunity  of  revnccinateil 
adults,  673  ;  immunity  of  vaccinated 
children,  664  ;  in  pre- voce  in  at  ion  times, 
658  ;  morUtity  (Ubles),  660,  661  ;  recent 
epiilcmics,  602  ;  relation  to  cow-pox,  659  ; 
relation  to  vaccinia,  639  ;  see  aito  Small- 
pox, 1S3 

Verruga,  496  ,  bibliography,  500  ;  etiology, 
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"Virus  fixe,"  705 

Virus,  mliic,  705 ;  attenuation  of,  705 ; 
coinmuuieated  by  alisorption,  703  ;  by 
inoculation,  703  ;  l)y  woiitids,  702 

Vomit  in  yellow  fever,  400 

Vomiting  in  whooping-cough,  241 

Vulvitis  in  measles,  108 

"Water  qas"  poisoning,  960 

Water-supply  in  frambcesia,  506;  in  Oriental 
sore,  4»4 

Water,  use  of,  in  typhus  fever,  373 

Weil's  disease  and  phosphorus  poisoning,  925 

Wlioopins -cough,  238  ;  bibliography,  251  ; 
complications,  242;  diagno<tis,247;  etiology, 
238  ;  incubation,  239  ;  morbid  anatomy 
and  pathology,  239;  prognosis,  248 ;  sequels, 
246;  symptoms,  240;  treatment,  249 

Wines,  alcohol  in,  843 ;  ctaasiBcation  of, 
844  ;  constituents  of,  844  ;  sugar  in,  844 

Wool-sorters'  dUease,  539 

Worms,  1006 

Yawh,  »ee  Framboeoii,  601 

Yaws  and  sj-pbUis,  263 

Yellow   fever,    385 ;   acclimatiution,    393  ; 

agencies  and  modes  of  transmission,  390  ; 

and  hamoglobinaric  fever,  748 ;  uea  o 
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iliffusioD,  388;  bacteriology,  394,  1152; 
bibliography,  407  ;  diagnosia,  403  ;  eii' 
il«miu  aud  epideaiic,  380,  380  ;  etiology, 
386  ;  fcrades  nu<l  forms,  397  ;  iucubotiou, 
394 ;  inorUlity.  403  ;  nature,  395  ; 
pathology,  401  ;  personal  conditions, 
393  i  )>rogDOfiirt.  404  ;  prophyUxis,  404  ; 
nlapsea,     394  :     remote     caua«6,     994  ; 


symptoms  and  cnumc,    S96,    398  ;  t«f<<t- 
gmphii-sl    coiiditiotit,     892  ;     tr«stRMnit. 
405,  407  ;  treatment  by  nemni,  llf2 
Yellow  fever,  addendum  to  article  on,  WWl 

Zi3C  poiiumiiig,  ciii«e<,  940  ;  morliid  una 
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•nt  J.T.I  [iTufiiable."  —  Mrtiiiai  Kt.-."-J. 

FOSTER  CM.)  «iKl  SHORE  (U  E-).  ~  £aem«aUry    Pbysiology.       i«nM. 

lUhuUalct).    75  ccnlt. 

"  It  H  a  veikablc  mMltinm  /■  /wm*,  and  vilt  be  fully  appncManl  by  tbuee  be  «tnn  k  b 
intendeij ."  —  Aiwrftmit  .Wti/ift'-SHrfi'cat  HafMi'm. 

"  NiiThine  ■!  ivnc*  u»  mmuhik  an.!  M  iL-npk  hu  ippeaicd  m  ilw  rahlcn.  It  it  iwmirnJy 
ceoioKgded  aa  a  tsat-book  foe  Mcoudaiy  tcb^la."  —  fkt  £Jmttti»mmJ  Rrvifw. 

OAZiTOH.  —  EXoalCby  Hospitals.    Olncrvmtions  on  aone  points  caasFcied  «iik 

Ho(i»ttal  Conuruttioa.    With  lUustriiiOM.    B/SiS  Dououu  GalIuh,  K.CIU 

F.R.S.    Js.75. 

"ThuUa  valualileconliibutioo  lolhe  l>i«'aiur««f  *  niMI  trn^ieiJW  a>i(<twT.  TV  inwo  Is 
ang^Btctiait  titclKor  Sii  Il<in4lu<;*ll.>ii  would  aleocdeieeiBMeMa  iMrii.  After  s  btaaf  hnmAmmm 
'»va  lh«  oriftin  of  hmprlab.  he  tUfeiwi  ihem  ai  |.laco  *  nm  only  Cm  the  fenptuia  and  c«r<  vf  <ka  iMfe 
poor  .  .  .  bui  alio  a>  uchiiKal  HhooU  >»  vhl<^  ihc  nieaical  imdem  mm  leun  Ma  fmitntmm,  ^A  h 
eapciimcnul<i>/»kthtfpt  ui  irhuh  ihe  aiaiui«cl  phytKaaiiar  tnrgton  cafnet  on aowtufct  w—eUt'  .  •  ■ 
Wli.Ir  lhci»)t>clmatl«u  IjiEely  Ht>Tnii^.  IT  »  p(c>e>ilrd  in  a  <kH  uyle.  aa(l  it*  Wi— IM  *»  il— 
H>  any  inielbKeU  peiaoH.    We  c^MMueul  S<t  L>au|Ui  Uallwn'*  buek  M  all  bolMen  rf  fcaixiifc"  — 

OAMOEB.  — A  Text-book  of  the  Physiological  Cbanlstry  ol  tiM  Asd- 
mal  Body      hulu'lmg  an  A^t-ount  >il   titc  t'licriikul  i.h«i>£c4  ocv«(ti/i£  .^ 

llitcav:.       )lv   AKIMtK  (iAUiiKK,  M.Un  F.K.S.      81-c 

Vot    I.    Tbe  Piotetds.    S4-50. 

Vol   n.     Tbe  Pbykiotosioal  ChsmitUy  ol  Digestion.    With  two 
lithographic  Clrscls  t'v  Sjnlbn  anl  \ViUinw.in.     f^-S^ 
OILLIEB.— The  Tb«ocy   and  Ptactics  of    COunLar-initatloa-      Br    II 

CAmkm'ik  Gim.i*s  M.Ii.     S».i     5;  5<i. 

OOODFBLI.OW0-)-— Tbs  Olstetlc  Valus  ol  Broad.    t\  ya. 

ORESWQLIa  <I>.  A.).  — A  ContilbuUott  to  the  NaUual  History  of  Scu 
latlDB.     8vo.    ia  jo. 
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AND  CONNECTED  SUBJECTS. 


GRIFFITHS  (W.  H,).— Lewom  on  PreacripUoiu.     iSmo.    ji.oo. 

HAMILTON    (D.    J.)-  — A    Byitematic    and    Practical    Text-book    of 

Pathology. 
Tol.    I-    Technical.    Oeneral  Pathological  Processes.    Diseases  of 

Special  Organs.    8vo.    S6.25. 
Tol.  n.     Diseases  of  Special  Organs  (coniinued^.     Baotatlolog7,  etc. 

2  t'arts.     Svo.     Each  55.00. 

"  Thii  is  bcyoiiJ  question  ihe  moii  compleie  work  on  Paihology  in  tlic  English  Isinguagc  lo-dajr. 
The  Buihor  hat  accumplished  hii  Uiborinus  iiuk  moii  succc>«riilly.  We  cannol  belter  criliciic  it  than 
by  laying  it  is  beyond  criticimu." —  Cauad,t  Mfiiical  Rtcord. 

HAVILAZn).  —  The  Oeographlcal    Distribution  (rf    Disease  in  Great 

Britain.     By  Alkkeo  IIavilanu.     Second  Lditiun.     8vo.     $4. 5a 

HAWKINS  (II.  P.).  — On  Diseases  of  the  Termlform  Appendix.  With 
a  consideration  of  the  symptoms  and  treatment  of  the  resulting  forms  of 
Peritonitis.  By  Herbkrt  P.  Hawkins,  M.A.,  M.D.,  F.R.C.P.  8vo.  Quth, 
|>p.  1 39.     S2.25,  net. 

HILTON  (J.).  — Rest  and  Pain.     E<litcd  by  \V.  11.  A.  Jacobsom.    S2.oo. 

HOBLTN.  — Dlctioaaty  of  Medical  Terms.    Twelfth  Edition.    S2.25. 

HULL  AH  (J.).  — The  Cnltivation  of  the  Speaking  Voice.  ClartndoH 
Press  Series.     Second  Edition.     i6mo.     60  cents. 

HUXLET  (T.  H.].  —  Lessons  in  Xtlementary  Physiology.  With  numerous 
Illustrations.     Revised  by  Dr.  Kostkr.     lOmo.     fl.io. 

"  Unqiitminnably  the  clesreM  and  mflii  complete  elementary  treatise  on  ihis  subject  that  we 
pn«c..t  in  any  Iani;ii3[:e.  In  ihi«  admirable  liiile  work,  the  outlines  of  tlie  phyMolugy  of  the  human 
biidy  are  sei  forth  in  the  plainest  English,  with  a  simpli.;iiy  and  earnestness  of  purpose  which  com- 
m.iiid  our  hi|{beit  aJmiraiion."  —  U'eiliaiiiUir  Rtvitiv. 

JBNITER  (Sir  William). — Lectures  and  Essayvon  Fevers  and  Diphtheria, 

1849-1879.     8vo.    J4.00. 

"  Thit  vciliiine  \f.  i  filtin)(  exemplar  of  ihe  careful  and  scienliRc  work  that  has  placed  the  author 
in  (he  forejTiofLt  rank  of  his  profeision.  It  cannot  fail  lo  prove  inlercsling  to  pbyitcians."  —  J^fv 
Yiirk  Meiii\-al  yauriiai. 

Clinical  Lectures  and  Essays  on  Rickets,  TnbercalosiB,  Abdominal 
Tumours,  and  Other  Subjects.    8vo.    £4,00. 

JEX-BLAKG  (SofKiA).  —  TbeCareof  Infants.     iSmo.    40  cents. 

KANTHACK  (A.  A.).  — A  Course  of  Elementary  Practical  Bacteriology, 
including  Bacteriological  Analysis  and  Chemistry.  By  A.  A.  Kan- 
TitACK,  Lecturer  on  Pathology  anil  Bacteriology,  St.  Bartholomew's  Hospital, 
and  J.  H.  Drvsdai.K.      i2mo.     Cloth.     Ji.io, 

KIMBGR. — Text-book  of  Anatomy  and  Physiology  for  Norses.  Com- 
piled by  Diana  Clifrird  Kimbkr.  graduate  of  Bcllevue  Training  School ; 
Assistant  Superintendent  New  York  City  Training  School,  Blackwell's  Island, 
NY.;  formerly  Assistant  Superintendent  Illinois  Training  School,  Chicago,  III. 
Fully  Illustrated.     8vo,     $2.50. 

"  A  well  wriilen  and  unuiuatly  thnmiigh  work  for  JU  purpoae.  Although  intended  (or  mirseii,  it 
wnuld  make  an  admirable  text. book  in  our  fchooU  and  acadeiniei."  —  Amtrican  Mtdicf-Surgical 


WORXS  ON  THE  MEDICAL  SCIENCES. 


"BJSSaX  (E.).  — BIlcro-organlsniB  and  Diaeasa.  Revised,  withiso  Engrav- 
ings,   fi.oo. 

The  Bacteria  In  Asiatic  Cliolera.     91.25. 

KOCHBR.— Text-Book  of  Operative  Surgery.  Bv  Dr.  TiCEnnoR  Kixthfr. 
Professor  of  Surgery  and  Director  of  the  Surgical  Clinic  in  the  University  of 
Bern.  Translated  with  the  Special  Authority  of  the  Author  from  the  .Second 
Revised  and  Enlarged  Cierman  Edition  by  Harold  J.  Stii.es,  M.B.,  F.R  CS  , 
Edin.,  Senior  Dcmonatrattir  of  Surgery  and  formerly  Demonstrator  of  Anat<.>niT 
in  the  University  of  Edinlmrgh.  etc.     With  185  Illitstrations.      Svo.     Sj-so. 

MACAIiISTBR.  —  A  Text-Boole  of  PhTslcal  Anthropology.     Im  frea. 

MACDOITAIiD  (Grevili.r).  —  A  Treatiee  on  DlBeaeea  of   tbe  Noee  end 

itB  AcceiBory  Cavitiei.    Second  Edition.     8vo.    $3.50. 

MACEWGN.  —  Pyogenic  Infective  Disease*  of  tbe  Brain  and  Spinal 
Cord,  Meningitis,  Abscess  of  Brain,  Infective  Slnns  Thrombosis. 

By  William  Macewen,  M.D.,  Glasgow.     Svo.     Buckram.     S600. 

Atlas  of  Head  Sections-  53  En^aved  Copperplates  of  Frozen  Sections  of 
the  Head,  and  53  Key  Plates  with  Descriptive  Tests.  Folio.  Bound  in 
huckram.     $21.00. 

"  Tlie '  Alias '  should  certainiy  be  in  the  handi  oT  every  lurgean  who  a<Fnres  to  enter  ihe  field  o# 
brain  surgery,  as  a  careriil  inspeciioD  of  these  plaici  will  leach  more  ihan  many  Toluraes  wHilen  upon 
the  subject.  .  .  .  The  pl.ttes  itiemselvei  have  been  eiecuied  with  the  greaiesi  care,  the  illnstniiooi 
beiiig  very  fine  photogravure*  from  pholographic  plates,  about  iwo-ihirds  o(  the  actual  siie  of  the 
head.  The  appearance  of  the  book  is  a  ciedil  both  to  the  author  and  to  the  puliILsbei.**  —  Mtdicitl 
RtcerJ. 

M'KENDRICK  (J.  G.).  — A  Text-book  of  Physiology.     In  2  volBines. 
Vol.     I.     General  Physiology.    8vo.    {4.00. 
Vol.  n.     Special  Physiology.     8vo.    t6.oo. 
Iilfe  In  Motion  ;    or,  Muscle  and  Nerve.     Illustrated.     S1.50. 

MACLAOAN  (T.).  — The  Oenn  Theory.    8vo.    S3.00. 

MACLEAN  (W.  C.).  — Diseases  of  Tropical  ClImateB.     S3  00. 

MARSHALL. — Pain,  Pleasure,  and  ^.stheticB.     By  Henry  Rl'TCErs  M^e- 

SHALL.      Svo.      S3.OO. 

■■  The  book  must  nfc«5arily  hive  a  deep  interest  fnr  physicians,  and  especially  neumltigi-i".  ft  .r 
it  is  concerned  largely  with  (he  eipt.inalion  of  a  phenomenon  —  pain,  the  prevention  an<!  rilirf  i-i' 
which  form  such  a  good  portion  of  their  duty.  We  can  heartily  recommend  it  to  their  perusal  ;ind 
iiudy  "  —  'Journal  pf  NrrvOHS  attd  Mental  Diirase, 

MAUDSLET*.  — The  Pathology  of  Mind  :  A  Study  of  its  Distempers. 
Deformities,  and  Disorders.  Second  Edition.  By  Henry  MAtusrKV. 
M.D.     8vo.     Clolh,  pp.  571.     $5.00,  url. 

MERCIER  (C).  —  The  ITervous  System  and  the  Mind.     8vo.     S4.00. 

MIERS  (II.  A.)  and  CROSSKE7  (R.).  — The  SoU  in  Relation  to  Health. 
By  Henry  A.  Meers  and  Roger  Crosskev.     t\.io. 

MIOITLA  (W.).  —  An  Introduction  to  Practical  Bacteriology.  Translated 
by  M,  Ca-mpbell,  and  edited  by  II.  J,  Campbell,  M.D.     Illustrated,     f  1.60. 

"  lis  practical  character  ti[«  it  for  a  guide  for  students  desirinj;  a  knowledge  of  the  ctemcntatr 
principles  of  this  iiiteiesling  and  important  topic."—  Popular  S<itHit  MttHtkly. 


AND   CONNECTED  SUBJECTS. 


MIVART  (St.  Geokge). — Ziessotu  in  Xnementary  Anatomy.  With  400 
Illustrations.     lOmo.    $1.75. 

PAItMBERQ  (A.) .  —  A  Treatise  on  Public  Health  and  its  Application  in 
Different  Btiropean  Coantrles  (England,  Fonce,  Belgium,  Germany, 
Austria,  Sweden,  and  Finland).  Edited  by  Arthur  Newsholme.  8vo. 
S5.00. 

"  Tl<e  bnoV  ia  rich  in  dcicriptioni  and  illuitrations  of  lanilary  appliancci,  moileni  and  piaclical." 
—  Popular  Science  Mtntkly. 

'S'TTTlLSli  (H.  (j.)-  —An  lOementary  Treatise  on  Diseases  oi  the  Sldn. 
With  Illustrations.     8vt>.     J400. 

RETNOZiDS.  —  A  Pdmei  of  Rygieae.  By  Ervkst  S.  Rryn-oi.ps,  M.D. 
(I.')nil.),  Senior  Physician  tu  the  Ancuats  Hospital,  Manchester,  etc.,  etc. 
With  50  Illustrations.     i8mo.     35  cents. 

"This  is  a  rare  bil  of  texl-biMk  making.  The  pcdagngical  featurcf  arc  eminently  credilable;  (he 
lilerary  work,  from  the  lexi-book  iiandpoini,  is  admirable.  The  illuMtationi  are  limple,  but  ideal  in 
their  clearncu  and  illuilralive  qualiiiei."— ^'■'"'"o'c' -^'''v^''''^''. 

RICHARDSON.  —  Works  by  B.  W.  RiCltARnsoN,  M.D. 
On  Alcohol.     Paper,  30  cents. 
Diseases  of  Modem  Iiifa.     New  Edition.      (/«  the  Press.) 

ROLZiCSTON  and  KANTHACK.  —  Manual  of  Practical  Morbid  Anat- 
omy. Being  a  Iland-huuk  for  the  Post-mortem  Room.  Cambridge  Xatural 
Science  Mamials  :  Biological  Series.     i2mo.     S1.60. 

"  To  thoM  intercsled  in  posl-morlcm  work,  this  bnnk  can  be  hcnnily  recoTfimended  ■>  a  mon 
Taliiahlc,  complete,  and  cfficicnl  guide."  —  AmericaH  ^Sedico^Surgi£at  BuUttiH- 

STBVEN(J.L.).  — Practical  Pathology.     51.75. 

STRAHAIT.  —  Buicidfl  and  Insanity.  A  Ph>'siological  snd  Sociological  Stuily. 
By  S.  A.  K.  Strahan,  M.D.,  Author  of  "Marriage  and  Disease,"  "Instinctive 
Criminality,"  etc.     l2mo,  cloth.     (1.75- 

"The  snl.jcci  ttealeil  of  in  Dr.  Strahan'a  excellent  liiile  work  has  always  possessed,  and,  in  the 
nature  of  ihinR^,  must  in  futnrc  possess  keen  inten«l.  not  only  fnr  phy<.iciani  and  jurists,  maralisu 
and  tociolnftHti,  but  for  all  thinking  persons.  Th.il  luch  a  fundamental  instinct  as  ihe  desire  to  live 
should  ever  so  far  yield,  either  to  reavin  or  impcraiivc  craving,  aj  tn  culminate  in  self-destruction,  ii 
a  pbenomennn  so  opposed  to  the  principle*  of  animal  eiisience  at  to  affect  even  ihe  most  unimagina- 
tive very  much  as  would  ihe  ludden  reversal  of  the  law  of  gravitation."  —  Medical  Ricerd. 

"  The  bnok  it  a  mnsl  interesting  contribution  to  the  literature  of  ■  subject  that  is  of  iocreaung 
iDteresI  lo  the  alientsl  and  psychologist. "  —  If.  Y.  Medical  y^uraal. 

"  The  author  has  presented  a  very  interesting  and  unbiased  study  of  a  topic  that  il  engaging  more 
and  more  atleniion,  foi  it  ia  not  one  of  the  least  of  the  charges  against  modern  society  that  it*  organi- 
lation  is  tuch  (hat  men  and  women  are  unwilling  10  continue  as  asiociatci  Ibercof."  — /'i</H/iir 

THORITB.  —  Dipbthetla.  Its  Natural  History  and  Prevention.  By  R.  Thorke. 
{2.00. 
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trOPATS  O.V   THE  MEDICAL  SCltXCES 


VON  KAHLDBK  -  Method*  of  PAtbologlcal  Htotologr  Ky  C.  %-.» 
Kaiili>I-n,  Astikiuot  I'to/eww  uf  I'libvlij^y  in  ihe  Univrtsity  trf  Krcihnif. 
TraniUtcd  and  Edited  by  H.  Muklkv  Fluiciikk,  M.D..  CdhuUt  rfirvcUn  to 
St.  Bsttholumcw's  Ho«t^tiil,  ami  Anisum  bcmuiHtraiot  or  ni\-iUtt.>gy  ih  the 
Mcdixral  ^hnol.  With  iiitroiliiclion  hyO.  .SlUi  \Vi)<>l>lli-At).  M.U.,  nirectifr  uT 
Ihe  ljilii!iatori««  of  Ihc  Kuytl  Coltrtfcsof  niy«>:ifti»an<J  Sui^troni,  etc.     fi  ^a 

"IWt  ininu*l  nf  wrtttndi  w.ummeHA  iiKlf  to  rvery  >l<Kf«il  «f  h«rolwjici1  t»i*ii''i.     Ir.  iIh 
fom  af  foornnfM  are  prcMtticO  *iIl1iiii»u  and  i^wliltcxioat  (rf  ircai  pti<iH»l  v>Iuf.  -  ;  i|ic 

book  up  loditr.    There  ira  <r>kpMrt  on  Ibt  micrvteupc  aiul  ipp«ntu«  ic<4ui»w  lui  !<  rk. 

cKiminiiicHi  uf  (Rth  i»»iwt,  n)«ihi>d*  of  hattlminit.  dcc^lnkaivin  •>(  \"     r      -  -■• 
inlptfi'in  af  I uiuc*,  preparigg)  aod  Mounting  >p:it-tni,  naming  piar' 
*ntini1  pit»im,  ind  iBicra«a()ictljexMnir)>i>ont  '<>'  laeau-'  ItgM  jiitr    ■ 

WTHITB  (\V.  Halk.  M.D.)-  —  A  Textbook  of  Oeneial  Tborapeutictt.   Sx^. 

"  (n  no  oiiti«i  teal-baoJl  ef  ThenpcmUt  r*n  t^<  umf  iMcrrtil ng.  riTU>l,  ■"•I  ivcPusry  MMVfW 
be  fuun-i  vj  iiwrjUi,  *iKtC»*/ull)'.  mihI  isr««ib)y  prcwnteiL''  — .V.  £..  MtJt.al  MemtHj, 

'WILLIAMS  —  AerO'TbeiapeiitlC*.     The  Trotnicnl  oT    Lung   nt«mr»    b^ 

(  litiiLitc.      Bciiis  l!ic   l.uiiilpiaii  l.citurc*  fwf  iSyj  i)div«iMi  ln-f«r«  the   Royal 

Collvjje  of  I'hyniciativ     With  an  ailiTrcu  on  the  tiiijh  oUitudr*  of  Cotorad*. 

Vy  CiiAKi.f  V  TkO'Muri'  Wiluam^,  M.P.,  Senior  I'hytii.-ian  la  the  Hospital 

for  Cunsumptton  and  Diieaies  of  the  Cbeu.  I)r<>ni|<(un.  and  tate  rmidein  {f 

the  Rojral  Meteorological  Soclclv.     Svo,  tililh.     ^3.00. 

"  li  it  not  an  EihiuMiM  work,  ii  h  inie,  b«i  ii  i»  iiiKcienily  (mI\  tat  tW  jacstillinacr**  imih, 
■CCutiit.  prMlint.  and  charmingly  vriiien.     Fur  ihmt  «tin  wuh  •  ■auU  (mtk  wi  ■■■■  tJti 
ment  of  pulmonary  (!i>*.i*n.  vriiten  by  ■  rtcctgnueil  aulhiriiy  oa  iW  tnkfcci,  and  p«ciCR(bi( 
i-ally  and  UMftiMy  iiimi  reliable  Infof  oiaiion  ai  a  (cry  JMpatlaMl  M^eil.**  muM  hsulflf  I 

IKrtLLOUCIBBT  (E.  F.)*— Handbook  of  PnbUc  Bialtliand  Deowcrapbjr. 

I6ma    fl.ja 

"  An  ailmmWy  cnnciae  sikI  lixid  InatiBenl  nf  |>f«*enlivi  nwdkl**.  altt*  cow»ial>Wi  iocimMI 
readen,  leaclwrt,  tiudcnii,  phyiuian*,  aiMt  (aiiiiary  ikipvkMn-"  —  ri*  SamitmniMi. 

ZIEOLBR.  —  A  Text-book  of  PattiolD2;lcal  Anatomy  and  PatbogviM 

With  llluMra[vn%.     5v>. 
Fart     I.  Special  PaEboIo^cal  Anatomy.     Sectjuos  [.-VIII.    I^oo. 
Part    n.    Special  Patboloelcnl  Anatomy.     Secuons  IX.-Xll.     f^oo 
Part  in.   Oeoeial  Pathological  Anatotay.     /*  /rr/sraAM. 

ZIBHBIV   (TliKoDORT.).  —  IntrodnctlOB    to    PhydolofloaJ     Payoholof^ 
IVanalaled  by  C.  C.  Van  Ll^\^  .nnl  Lii,  (.irrn  Knvi:.      With   ii    I lli»ti ><•>»». 

"  TV  book  CM  b«  highly  letomaModed  u  all  *ba  «ul>  ■  *bon  and  dssr  «slli»e  of  UN  iKkmet,' 
—  EJntMUn^  Knlrai. 

"  Tltc  team)  i«*llH  of  ihh  teah  ««uM,  we  think,  <|i>  nww  fee  ifc«  atfcifh  rf  Aaiwxa  dw  i>» 
iattMBcat  ef  the  u>M  aoMuat  ef  time  and  lOBney  tn  anyi)iiM| «!«.'  — 7*«'**i' «|<£/iM«flia*>. 
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